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USING THIS BOOK 


Chilton’s MOTORCYCLE REPAIR MANUAL has been designed for maximum 
ease of use by the experienced owner or mechanic, while providing, at the same 
time, detailed information on basic concepts and procedures which are needed by 
the beginner. 

To accomplish this goal, a “General Information” section is included at the front of 
the manual, and the novice should refer to this first before attempting the opera¬ 
tions outlined in the individual model sections. 

The “General Information” section contains all of the basic information necessary 
for motorcycle maintenance and tune-up, including such items as tips on lubrica¬ 
tion, decarbonization, cable and chain care and adjustments, breaker points, igni¬ 
tion timing and the use of timing lights, spark plug readings, and carburetor theory 
and troubleshooting. 

Also included is an “Engine Rebuilding” section which covers typical rebuilding 
operations such as inspection of cylinders, pistons, valves and guides, camshafts, 
bearings and seals, as well as providing helpful hints on engine work. 

While most of the information contained in “General Information” is applicable to 
the great majority of motorcycles, exceptions and special cases will, of course, be 
noted in the individual sections. 

Necessary specifications are included either in the test or collected in charts at the 
end of the related section. 


SAFETY NOTICE 

Proper service and repair procedures are vital to the safe, reliable operation of all motor vehicles, as well as the personal safety of 
those performing repairs. This manual outlines procedures for servicing and repairing vehicles using safe effective methods. The 
procedures contain many NOTES, CAUTIONS and WARNINGS which should be followed along with standard safety proce¬ 
dures to eliminate the possibility of personal injury or improper service which could damage the vehicle or compromise its safety. 

It is important to note that repair procedures and techniques, tools and parts for servicing motor vehicles, as well as the skill 
and experience of the individual performing the work vary widely. It is not possible to anticipate all of the conceivable ways or 
conditions under which vehicles may be serviced, or to provide cautions as to all of the possible hazards that may result. 
Standard and accepted safety precautions and equipment should be used when handling toxic or flammable fluids, and safety 
goggles or other protection should be used during cutting, grinding, chiseling, prying, or any other process that can cause 
material removal or projectiles. 

Some procedures require the use of tools specially designed for a specific purpose. Before substituting another tool or proce¬ 
dure, you must be completely satisfied that neither your personal safety, nor the performance of the vehicle will be endangered. 
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GENERAL INFORMATION 


The "(.t neral Infix 111 .ition sta tion following 
is intcmled to provide 1 an overview ol tin* 
vanems motorewlc component s\ stems and 
the maintenance and service procedures per¬ 
tinent to them. Because of the similarit\ ol 
these systems ainonu motorcycles in general, 
most ol the material here is applicable to the 
overwhelming majority of machines cur¬ 
rently on the road. There are always some 
exceptions to the rides, however, and this 
must be borne in mind when applying this 
mate* rial (o indiv idunl bikes. 

The subsections undo “General Informa¬ 
tion. such as “ Maintenance*.’ or ”Tune*-l'p.’ 
correspond to the organization of each of the 
individual model sections. We recommend 
that (In* novice mechanic or new owner first 
master the general principles in this portion 
ol the book, and then apply them to the 
specific machine in question. For specific 
information on vonr machine, however, al¬ 
ways refer to the individual model proce¬ 
dures. This section is provided not onlv to 
av oid repetition of common procedures, but 
to allow easier and faster information re¬ 
trieval when using the model sections. 

INTRODUCTION 

There is no guarantee that everv motorcycle 
owner will be able to perform even proce¬ 
dure contained in this book, nor is this 
even likelv. Some jobs require* special tools 
which max be extremely expensive, while 
others will require a great deal of experience* 
and skill which comes only with ample prac¬ 
tice* or a gift for the job at hand. There is no 
reason to be discouraged, however, since 
everv motorcycle owner of even modest 
mechanical skills can use this manual to help 
keep his or her motorcycle in peak 
condition—a state of affairs which is not only 
financially important, but, from the aspect of 
riding safety, absolutely imperative. 

Routine tune-up and maintenance proce¬ 
dures on mail) machines can be carried out 
by the owner with only a few simple hand 
tools and careful attention to detail. 

We recommend that the novice read the 
following sections carefully before beginning 
any work. 


USING THIS MANUAL 

Individual model procedures are divided to 
group similar or related operations under 
convenient headings. 

Be sure your machine is listed there before 
you begin work. The following subsections 
are designed to cover the various component 
systems which comprise the motorcycle. 

The “Maintenance” section deals vvi th 
those routine operations necessary at 
periodic intervals to keep the machine on tin* 
road: lubrication of the engine, drive line, 
forks, and controls; adjustments of cables, 
brakes, and chains, and checks of tires, 
wheels, lights, brakes, and other related and 
safe tv items. At the end of each "Mainte¬ 
nance” section is a list of the manufacturer's 
recommended lubricants, factory recom¬ 
mended maintenance intervals, and other 
data such as oil capacities, tire* pressures, etc. 
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The* "Tunc I p section involves periodic 
adjustments or cheeks of the valve assembly. 
ignition system. and carburetors. In this por¬ 
tion is information relating to plugs and 
points, cam chains, valve clearances, and so 
cm Tune-up specifications arc* summarized in 
a chart at the* end of the section. 

"Fngine* and Transmission" gives detailed 
instructions for the removal, repair, and in¬ 
stallation ol thc* motor and its parts, including 
checks for wear, replacement limits, and 
other necessary specifications. 

The oil pump, pressure* relief valves 
(where applicable) and other oil-related com¬ 
ponents can be found in the Lubrication 
Sv stem." 

Tlu* "Fuel System” deals with carburetor 
rebuil ding and petcock service. 

"Flectrical Systems" is concerned with tlu* 
charging components (alternator/generator, 
rectifier, voltage regulator), ignition parts 
vv liich are not a cause or routine maintenance 
(coils, etc.), and switches, safety devices, or 
other electrical items applicable. 

"Chassis” includes rebuilding procedures 
and service operations on forks, brakes, and 
other parts of the rolling frame. 

Since service* procedures for many items 
are similar regardless of their design or man¬ 
ufacturer, basic information common to all or 
most of the machines covered in this manual 
has been deleted from tlu* individual sec¬ 
tions, and has been collected in this “General 
Information” section. This has been done not 
only to avoid repetition of material, but to 
make tlu* manual easier to use. 

Less experienced owners are urged to 
refer to this section first before attempting 
any of the operations outlined in the manual. 

Before beginning any job with which you 
arc not familiar, read the given procedures 
thoroughly. This will not only give y ou a good 
idea of what is involved, but will prepare you 
lor any unexpected occurences. It will also 
allow you to have all of the necessary tools 
and spare parts on hand at the outset. Some 
parts, such as gaskets or seals, must always be 
replaced il they are disturbed. Have them 
ready before beginning. Any work is made 
easier if all of the necessary materials are 
readily available. 

Of special importance are the so-called 
“special tools” which may In* necessary in any 
given operation. Sometimes these are gen¬ 
eral purpose items such as gear or flywheel 
pullers which are usable in a number of dif¬ 
ferent places, while at other times they are 
single purpose items designed and made fora 
specific job on a particular motorcycle. The 
latter type may he very expensive or difficult 
to obtain, or it may just not be cost efficient 
for the individual owner to purchase one 
which he or she may use only rarely. Occa¬ 
sionally it is possible to get around using tlu* 
special factory tool, but very often it is not 
The frustration that the lack of tlu* proper 
tool can cause, and the damage to fragile 
components which can lx* done with im¬ 
proper working procedures, must lx* experi¬ 
enced to lx* believed. We have attempted to 
make things as easy as possible for the* owner 
without special equipment by mentioning al¬ 
ternatives to special tools in those eases 
when* they exist and can lx* employed with¬ 
out danger to tlx* mechanic* or the machine. 


In most eases, however, there is simply no 
snlu substitute lor the laetory-recommended 
equipment, and these instances, too. are 
pointed out in the working instructions. All 
users of tins manual are urged to abide by 
this commonsense approach and avoid 
“shade tree methods of working on the 
motorcycle. There are simply too many vari¬ 
able's which can load to mechanical damage* 
and/or personal injury il the* correct methods 
and the propen tools are not used 


SAFETY PRECAUTIONS 

Several steps must lx* taken, depending on 
tlx* nature of the* job you arc doing, to avoid 
tlx* risk of personal injury either to yourself 
or to other persons in tlu* vicinity of the 
motorcycle or work area. Once again, a 
commonsense approach is the safest path to 
follow. Generally, however, the following 
precautions arc always applicable* although 
this list is not all inclusive. 

1. Make sure that tlu* motorcycle* is se- 
curely parked on a hard, )e*ve*l surface, and is 
on the centcr.stand unless the job requires 
the sidcstand to lx* used. 

2. If the* engine is to be* started or run as 
part of the* operation, lx* sure that the hike is 
in an open, vvell-v ontilateel area. Doing a 
tune-up in a closed garage is simply not safe. 
Keep the* door open regardless of how colei it 
is outside. 

3. Take care to keep children and other 
innocents away from tlu* work area— 
especially il the* engine is running. Never 
leave a running motorcycle unattended. 

4. Keep gasoline or other flammable 
fluids well cle*ar of a running motorcycle. 
Have plenty of rags on hand to mop up any 
gas or oil spills immediately. 

5. Keep a fire extinguisher on hand in 
your work place. Be sure to get one which is 
suitable for fuel and electrical fires. This 
should he* considered an absolute 
necessity—especially if you do most of your 
work in the garage or basement. 

6. Study tlu* nature of unfamiliar mate¬ 
rials before you try to use them. For exam¬ 
ple. adding the hardening catalyst to 
fiberglass resin produces an exothermic reac¬ 
tion: it gives off a great deal of heat. It is vital 
that this 1 m* considered before you try mixing 
up a batch. Other materials produce noxious 
fumes. Be sure to read all of the warning 
labels and instructions for use on all contain¬ 
ers. 

7. Always use protective clothing or de¬ 
vices if they arc* called for. Safety glasses 
should he in every work area. Protective face 
mask filters arc* also a good idea if the opera¬ 
tion you an* performing is going to produce a 
fair amount of fine* partic ulate matter. 

8. Misusing tools can cause* personal in¬ 
jury Neve*r Attempt te> use* a tool for a job for 
which it was ne>t intemelrd just because it is 
bandy e>r loe)ks like it might work. 

9. Try te) work in a place which allows 
you to nunc* annual tlu* motorcycle without 
tripping over things. Try te> move safety 
hazards exit eff the* way. Be* careful when 
moving arounel in a close* spae e*. H<*m<*mbcr 
that it is relatively e*asy te) le>se* your balance* 
when jumping up and trying te) get from one 
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spot to another in an undue hum . This is not 
meant to lx? amusing. For example, crouch¬ 
ing hy the .side ol a hike, it is easy to forget 
that the end of the handlebar is just a lew 
inches abuse your head. Getting up suddenly 
can get you a nasty bump or worse. 

10. Never forget that the engine gets very 
hot when running, and it gets especial!) hot il 
it is sitting still. The hottest part of a running 
engine exposed to touch is the exhaust pipe* 
header. Remember this when reaching 
around an engine to make an adjustment. 

11. if it becomes necessary td rig a poten¬ 
tially unstable device such as a fuel tank 
propped up to allow access to vacuum screws, 
be absolutely certain that the tank is firmly se¬ 
cured while the adjustments are being made 

Above all, let common sense lx* sour 
guide. There is nothing inherent!) dangerous 
about working on a motorcycle provided that 
proper precautions are taken. 


NECESSARY TOOLS 

This topic is included for the benefit of the 
owner who is working on his or her own 
motorcycle or those of friends. A long-time 
owner/mechanic may have already accumu¬ 
lated a large selection of tools over a period of 
years. A relative newcomer, howexer, is 
bleed with the problem of what to box. This 
can lx* an expensive investment, since good 
tools cost money, and it is real!) not 
economical to buy things you max seldom or 
never use. Your tool requirements will 
largely depend on the type of work you are 
willing or able to do yourself, and, of course, 
on the kind of machine you ride. The toolkits 
which come with motorcycles \ury in quality 
from "fair" to very good. In general, how¬ 
ever, most consist of only a fexv ojum-end 
wrenches and a number of special scxkets for 
items such as axle nuts and spark plugs, and 
screwdriver bits. Unfortunately, these tools 
are not alxvaxs ol tin* highest possible quality 
Most riders xvill profit Irani the purchase of 
a basic set of high-quality hand tools. Wo 
recommend that you spend the extra money 
for a gcxxl set of tools now, rather than trying 
to save a little on cheaper items which may 
have to lx* replaced in a few years. Well- 
known brand name tools got that way !x*- 
eause of their quality, and investing in this 
type xvill seldom he disappointing. 

Your tools will more than likelx lx* metric 
since all Japanese, Italian, and German 
motorcycles are built to metric specifications. 

For those xvho intend to do more than the 
most basic xvork, the following items are rec¬ 
ommended: 

a. A set of open-end xvrenches; 

b. A set of twelve-point scx'kets with % 
in. drixe ratchet. Get a set which includes 
a couple of extensions. As your need for 
more sophisticated equipment becomes 
available, you xvill find that there are any 
number of attachments, adapters, and 
swivels which xvill make your socket set 
extremely flexible; 

e. A selection of Phillips and slot-head 
screxvdriVers; 

d A set of alien keys il your bike is 
fitted with these fasteners as many of the 
nexver models are; 

e. An impact driver with Phillips and 
slot head hits. This is the one "special tool 
to buy il you are only going to buy one. It 


xvill repay your initial investment almost 
immediately, since you xvill find that it is 
virtually im jxjxxible to remoxe engine 
screws on most motorcycles xvithout one. 
These screxxs are put on \ery tightly to 
begin xxith. and may sometimes seize in 
the alloy engine eases. Most attempts to 
remoxe them without an impact drixer xvill 
only succeed in stripping the serexx heads. 
‘The drixer should also he used xvhen in¬ 
stalling these serexx.s. since it is hard to get 
them tight enough to stay on xxith only a 
serexxdriver. Once the head of a serexx is 
stripped, remoxing it can lx* xerx expen- 
six e. Don't take the chance. Get an impact 
driver. 

f A pair o! good tire irons To remoxe 
or install tires, alxvaxs use tin* irons de¬ 
signed for motorcycle tires. Txxo irons an* 
usually sufficient, although a third can be 
belplul. Never list* screwdrivers, crow¬ 
bars, or anything else which max pinch the 
tube, rip the tire carcass, or damage the* 
wheel (which is just about ex cry tiling else 
other than a genuine tire iron When tin* 
proper tire lubricant is used, almost any 
tire can lx* removed or fitted with the 
smallish tire irons sold m any motorcycle 
shop. 

g A tire pressure* gauge. Manx difler- 
ent types are available at relatively inex¬ 
pensive prices Since* the meters attached 
to the* hoses in filling stations arc not jxir- 
ticulaily accurate. .1 tire gauge is a worth¬ 
while investment. Proper inflation of 
your tires not only uflects tire wear, fuel 
mileage, and traction, hut the safety as¬ 
pects of the subject should lx* obvious— 
especially il you are generally riding 
two-up or carrying luggage. 

These tools max lx* considered as basic 
necessities As you progress in your know¬ 
ledge* of tlie motorcycle or ol motorcycles in 
general, you max lx* willing to take* on in¬ 
creasingly difficult tasks which max require 
more specialized equipment \s one exam¬ 
ple, note that we have recommended 
twelve-point sockets for a start. Really 
heavy-duty scxkets of the si\-jx>int txpc are 
also available. These fit directly oxer the hex 
holt or not giving greater purchase, which is 
important on slightly rounded nuts or Ixilts, 
hut will not slip oxer the fastener as readily as 
the* twelve point type. This may lx* a disad¬ 
vantage when working in tight places In ad¬ 
dition, tlx* six-point scxkets are usually a hit 
more expensix e 

A % in. drixe ratchet will be suitable lor 
most xvork which von will encounter. For 
heavy-duty jobs, a sturdier x *i in. drive 
ratchet is better Of course, y ou will still be 
able to use the -K in. scxkets provided that 
you purchase an adapter. 

Dirge adjustable w renches are useful for 
items like axle nuts or situations in which the 
nut or holt size is larger and a lot of torque is 
required. Howexer. adjustable xvrenches 
should not lit* used in place of precision-sized 
sockets or open-end wrenches, since they 
can easily round off a nut or holt head if not 
used correctly. 

When using an adjustable xvrench, always 
position it on the nut or holt so that the force 
w ill bear against the fixed jaw of the wrench. 

Mm may find that your machine requires 
one or more "special tcx»ls" which will make a 
job much easier. For example, a thin-walled 
socket might he used to get at the cylinder 



tmpact driver and bits 


head l>o1tv Yon xvill probably learn these 
tricks and others like them as you do more 
work on your own mac hine. 

Insofar as fac tory special tcx>ls are con¬ 
cerned. your needs will depend, again, upon 

the kind of motorcy cle you ow n, and the type 
of work you intend to do. 



incorrect use ot an adjustable wrench (loosening 
nut) 



Correct use (loosening nut): stress applied to 
fixed Jaw 
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A magneto flywheel puller is a basic item 
which an> owner of a motorcycle equipped 
with a flywheel magneto should consider. 
HeinoNdl of the flywheel is usually required 
to replace the contact breaker points, and 
sometimes to adjust the ignition timing, both 
procedures being within the capabilities of 
the majority of owners. So a device to re¬ 
move the flywheel, which is usually press-fit 
onto a tapered portion of the crankshaft, is 
handy to have. 

The motorcycle manufacturers supply 
these pullers for their own motorcycles, so this 
tcx)l will be available at your dealers’. 

On some motorcycles, the exhaust pipes 
art* secured at the engine by circular nuts 
which thread into the cylinder or cylinder 
head. These nuts are often finned, some¬ 
times not, but always require a pin urench 
for removal or tightening. A pin wrench 
which will fit these fasteners is a wise invest¬ 
ment. 



A pin wrench is a necessity when loosening or 
securing exhaust pipe nuts such as this 




Be sure the wrench tits the nut properly (left) 


Another helpful tool, which is becoming 
increasingly more necessary, is a “chain 
breaker" for use on machines with pressed- 
on masterlinks on the final drive chain. The 
inasterlink, with its spring-clipped side plate, 
is the weakest point of the chain, and to 
remedy the problem of broken chains on the 
larger motorcycles, more manufacturers are 
fitting “endless” chains which require a chain 
breaker to remove and to install the mas- 
terlink. 

Other tools, which might be worth the ini¬ 
tial investment depending upon how often 
you use them, include a plastic mallet. There 
are numerous uses for this tool, for example, 
breaking loose a dutch cover, oil pan, or 
other alloy casting which stays put even after 
its screws have been removed. A steel ham¬ 
mer will certainly damage parts like this, and 
pry ing it off may damage the gasket mating 
surface. 
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A beam-type torque wrench 



Keep your screwdriver tips in good shape (left) 


A torque wrench is a necessity for installing 
cylinder heads and any other large parts 
which are secured by a number of bolts. 
Proper tightening of the fasteners is required 
due to the stresses involved, and an even 
tightening is required to prevent warpage or 
distortion and ensure a good seal. Proper 
torquing of axle nuts and suspension parts is a 
safety item. On two-strokes, which will 
require relatively frequent removal of the 
cylinder head(s) for routine decarbonization, 
a torque wTench is an essential tool. Distor¬ 
tion of the head due to improperly tightened 
bolts is a very* real danger, and proper in¬ 
stallation become even more imperative on 
multi-cylinder motorcycles in which the head 
is a single casting. 

There are two types of torque wrenches— 
the beam type and the click type. Click-type 
(or breakaway) torque wrenches can be set to 
any desired setting and will automatically 
release once the setting is reached. These are 
used mostly by professionals, and are not re¬ 
ally necessary for the backy ard mechanic. 
The beam-type torque wrench, while not 
quite as accurate or as fast to use as the click- 
type, is perfectly adequate for everyday use, 
and quite inexpensive. When using a torque 
wrench on any fasteners, keep the socket as 
straight as possible on the fastener. Try ing to 
torque something on an angle just won t 
work. 

Feeler Gauges 

Keeler gauges are needed for jobs like adjust¬ 
ing valves, setting breaker point gaps, gap¬ 
ping spark plugs and so on. 

Blade-type feeler gauges are suitable for 
s alves and points, but spark plugs should he 
gapped with wire-type gauges, most of which 
also come with a small lever for bending the 
side electrode. 

Most feeler gauges are stamped with their 
thickness in both English and metric mea¬ 
sure. One type, which is known as a “go-no- 
go" gauge is very easy to use since each blade 
has two thicknesses. It is therefore obvious 
whether the gap being set is within toler¬ 
ance. 

No matter what gap you are setting with a 
feeler gauge, the proper method is to adjust 


it so that a blade of the proper size is a light 
drag when pulled through. 

It is important that feeler gauges be prop¬ 
erly cared for and kept out of the weather as 
much as possible. lamg exposure will cause 
corrosion to build up on the blade, which will 
affect the thickness. It may be impossible to 
remove this corrosion without abrasive meth¬ 
ods, w hich is, of course, not practical since 
this will also affect blade thickness. 

If your tools sits out in a garage, it may be 
profitable to spray your feeler gauge with a 
demoisturizing agent from time to time in 
order to protect the blades. Naturally, make 
sure you clean off any blade thoroughly be¬ 
fore using it. 
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Combination (eeler gauge for spark plugs and 
points 



Go-no-go feeler gauge 


Soldering Gun 

Soldering is a quick, efficient method of join¬ 
ing metals permanently. Everyone who has 
the occasion to make electrical repairs should 
know' how* to solder. Electrical connections 
that are soldered are far less likely to come 
apart and will conduct electricity far better 
than connections that are only “pig-tailed” 
together. 

The most popular (and preferred) method 
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Soldering Irons are available In many sizes and 
wattage ratings 

of soldering is with an electric soldering gnn. 
Soldering irons are available in many sizes 
and wattage ratings. Irons with high wattage 
ratings deliver higher temperatures and re¬ 
cover lost heat faster. A small soldering iron 
rated for no more than 50 watts is recom¬ 
mended for home use, especially on elec¬ 
trical projects where excess heat can damage 
the components being soldered. 

There are 3 ingredients necessary for suc¬ 
cessful soldering—proper flux, good solder 
and sufficient heat 

FLUX 

A soldering flux is necessary to clean the 
metal of tarnish, prepare it for soldering and 
to enable the solder to spread into tiny crev¬ 
ices. When soldering electrical work, always 
use a resin flux or resin core solder, which is 
non-corrosive* and will not attract moisture 
once the job is finished. Other types of flux 
(acid-core) will only leave a residue that will 
attract moisture causing the wires to corrode. 

GOOD SOLDER 

Tin is a unique metal In a molten state, it 
dissolves and alloys easily with many metals 
and has a low melting point. Solder is made 
In mixing tin (which is very expensive) with 
lead (which is very inexpensive). The most 
common proportions are 10/60, 50/50 and 
60/40, the percentage of tin always being 
listed first. 

Low' priced solders often contain loss (in 
and this makes them very difficult for a 
beginner to use, because more heat is 
required to melt the solder. A common 
solder is 40/60 which is well suited for all- 
around general use, but 60/40 melts easier, 
has more tin for a better joint and is pre¬ 
ferred for electrical work. 

SUFFICIENT HEAT 

Successful soldering requires enough heat to 
raise the areas of the metals to be joined to a 

temperature that will melt the solder, usually 
somewhere around 360-460°F., depending 
on the tin content of the solder. Contrary to 
popular belief, the purpose of the soldering 
iron is not to melt the solder itself, but to 
heat the p;irts being soldered to a tempera¬ 
ture high enough to melt solder when it is 
touched to the work. Melting flux-cored 
solder on the soldering iron will usually de¬ 
stroy the effectiveness of the flux. 


How to Solder 

I Soldering tips are made of copper for 
good heat conductance, but must be "tinned" 
regularly for quick transference of heat to the 
project and to pres ent the solder from stick¬ 
ing to the iron. To “tin" the iron, simply heat 
it and touch flux-cored solder to the tip. the 
solder will flow oxer the tip. Wipe the excess 
off with a rag. 

2. After some use. the tip may become 


pitted. If so, simply dress the tip smooth with 
a smooth file and “tin” the tip again. 

3. An old saying holds that “metals well- 
cleaned are half soldered." Flux-cored solder 
will remove oxides, but rust, bits of insula¬ 
tion and oil or grease must be removed with a 
wire brush or emerge cloth. 

4. For maximum strength in soldered 
parts, the joint must start off clean and tight. 
Weak joints will result in gaps too wide for 
the solder to bridge. 

5. If a separate soldering flux is used, it 
should be brushed or swabbed on only those 
areas that are to be soldered. Most solders 
contain a core of flux and separate fluxing is 
unnecessary. 



Tinning the soldering iron 




Timing light with a self-contained power source 



Wipe the excess tin from the Iron while hot 



Dress the tip with a fine file 



The correct method of soldering. Let the heat 
transferred to the work melt the solder 


Test Equipment 

Continuity lights and text lights arc very 
hands to have for any number of tasks. In ad¬ 
dition to tracing electrical troubles such as 
shorts and open circuits, either ran be used 
for static (engine off) ignition timing, for bat¬ 
ters-ignition motorcycles. 

A test light need be nothing more than a 
small bulb of the same voltage as your motor¬ 
cycle's electrical system (6 or 12V) with two 
leads attached. Alligator clips are necessary if 
you intend to time the bike with this light, 
since your hands will be otherwise occupied 
during this procedure. 


A continuity light can be rigged in a 
number of ways, basically, it is a bulb wired 
iu series with a battery. You can use a flash¬ 
light battery and bulb providing the bulb is 
matched to the batters voltage. 

With the simpler test light, ignition can be 
checkin! on buttery-ignition motorcycles by 
connecting one light lead to ground on the 
engine case, and the other to the breaker 
point primary terminal or spring. The motor¬ 
cycle’s ignition must be on. When the points 
open, the bulb will go on. 

A continuity light used for ignition timing 
is connected in the same manner as the test 
light. The difference is that tin* bike’s igni¬ 
tion must be turned off when setting the tim¬ 
ing When the points open, the continuity 
light bulb will go off. 

On many motorcycles, it is preferable to 
set the ignition timing dynamically , that is, 
with the engine running. For this job, a 
stroboscopic, timing light is necessary', and 
suitable strobes through a wide range of 
prices can be obtained almost anywhere. 

Neither of these methods may work on a 
large number of magneto-ignition motor¬ 
cycles, howexer, due to the characteristics of 
magneto construction. For many of these 
machines, the moment of point opening must 
be checked w ith an ohmmetcr Yamaha 
ileal ers sell a sensitive ohmmetcr called a 
“Points Checker” for this xerv purpose. 

In addition, a dial indicator may be needed 
for your bike. W hen setting the ignition tim¬ 
ing it is necessary to know just w here the pic- 
ton is at the time the points open. On many 
battery-ignition machines, this is indicated 
by top dead center and firing marks on the al¬ 
ternator rotor. On some magneto-ignition 
bikes, however, this is not the case, and a 
dial gauge is needed. 

A voltmeter is used to measure the dif¬ 
ference in electrical “pressure” between two 
points in a circuit. Just as water pressure is 
measured in pounds per square inch, elec¬ 
trical pressure is measured in xolts. W hen a 
voltmeter's two probes are placed on two 
"live" portions of an electrical circuit with 
diflerent electrical pressures, current will 
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A dial gauge lor finding piston position 

How through flu* voltmeter and produce a 
reading which indicates tlie diflerence in 
electrical pressure between the two parts of 
the circuit. An ohmmoter differs from a volt¬ 
meter in that it incorporates its own source of 
power so that a standard \oltage is always 
presednt. An ohmnirtcr is connected in the 
same way as a voltmeter, but since it is sell- 
powered, all the power in the circuit should 
be oil and the portion of the circuit to be 
measured contacted at either end by the 
probes of the meter. Remember that a volt¬ 
meter is measuring volts or electrical pres¬ 
sure, while an ohmmeter is measuring ohms, 
or circuit resistance. Volt/ohm meters are 
only useful if you have some knowledge ( >f 
electricity and of course have the factory 
specifications for whatever you are testing. It 
does you no good to know that a certain cir¬ 
cuit has, say, twelve volts, unless you know 
what the factors specification for that circuit 
is. They are not used very often but are 
bandy in certain situations. 


Miscellaneous 

There are a few other items which will make 
life a little easier when yon are working on 
the hike. A points file is used to remove 
mimed marks or flash-over from points sur¬ 
faces and can also he list'd to square oil spark 
ping electroties. 

A wire brush is useful for cleaning plugs, 
removing corrosion from holt threads, etc. 

You should also have a selection of emery 
cloth, sandpaper, and the 1 lice, as well as 
penetrating oil, parts-easing fluid, spray sol¬ 
vents, and thread-locking compound (non- 
permanent). 


OILS AND ADDITIVES 
The Functions of Engine Oil 

What does oil do in your engine? If you an¬ 
swered “lubricate," you're only partially 
right. While oil is primarily a lubricant, it 
also performs a number of other functions 

which are vital to the life and performance of 
your engine. 

In addition to being a lubricant, oil also 
dissipates heat and makes parts run cooler; it 
helps reduce engine noise; it combats rust 
and corrosion of metal surfaces; it acts as a 
seal for pistons, rings, and cylinder walls, it 
combines with the oil filter to remove foreign 
substances from the engine. 
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Of course, we cannot possihh list all of the 
tools you will ever need, hut you may cxen- 
tdaily run into the need for most of the ones 
mentioned above. 


ORDERING PARTS 

We recommend th.it you replace any neces¬ 
sary parts on your motorcvcle with original 
factors equipment. This is the safest course 1 . 
Other parts max differ slight]) in quality, and 
using them may void your warranty. In addi¬ 
tion. purchasing parts from an authorized 
dealer of your motorcycle will ensure' that 
yon ge't the right part for your hike'. 

\Vhe*ti ordering parts, always preiviele the 
model, year, and engine and frame numbers 
wlie*rc necessary. 

Compare the' new part with the olel one 
where possible bedbre trying to install it. 
Then, il a mistake has been made, you can 
re'tuni the incorrect item at no cost. 

Be careful when buying electrical compo¬ 
nents, especially expensive charging system 
items such as regulators or rectifiers, or the 
even more expensive electronic ignition 
units. Almost all dealers and parts outlets 
have a standing policy against any returns or 
exchanges on electrical parts. The reason for 
this is that these items can he easily damaged 
or destroyed by such a simple mistake as 
reversing two connecting wires, or by an¬ 
other defective part in the circuit. There is 
usually no way of telling if the component is 
mined just hy looking at it either. 

Buying Used Parts 

Replacing worn or broken parts of your 
machine with acceptable used parts from a 
wreck, salvage yard, or other source is cer¬ 
tainly a simple way to save money, hut you 
had better know what you are doing before 
you try it. 

Parts which are subject to normal wear 
such as pistons or dutch plates should never 
he purchased to replace what you have no 
matter how r good they look. The same goes 
for hearings or bushings. They w ill only con¬ 
tinue to wear at the normal rate, and before 
you know' it you will he doing the same job 
again. 

Some parts, however, do not normally 


MAINTENANCE 


Types of Engine Oil 

Engine oil service classifications have been 
provided hy the American Petroleum Insti¬ 
tute and include "S’* (normal gasoline engine 
use) and “C” (commercial and fleet) applica¬ 
tions. The following chart compares the latest 
API oil classification with those previously 
used; 

Oil Viscosity 

In addition to meeting the SE or SF 
classification of the American Petroleum In¬ 
stitute, your oil should he of a viscosity suit¬ 
able for tin* outside temperature in which 
you'll he driving 

Oil must he thin enough to get between 
the dose-tolerance moving parts it must In- 


'vear out in the short rim, and if you luxe had 
a spill, accident damage, or a freak occur¬ 
rence such as a hole punched in the crank¬ 
case, some used items may cut the cost of re¬ 
pair significant]). 

Before' even considering used parts, first 
find out where' thox come from A se't of 
carburetors fmm a motorcycle which was 
wrecked in a collision max he a good box, hut 
carburetors from a motorcycle' xvitli a blown 
engine max not he. Did the' carburetors 
themselves cause engine failure because of 
air leaks, had easting, or some other hidden 
defect? You should ask yourself questions 
such as this before vein commit yourself. 

Bolling chassis components such as fe>rks, 
shocks, xvhecls, and brakes ofte'ii make good 
purchase's since new itt'ins are very expen¬ 
sive, and tlu i condition of the used parts xxill 
probablx he evident at first examination. 

Used edectrical components are a very 
chancx proposition. It is impossible to de¬ 
termine lioxx long they have been in service, 
or whether failure is imminent 

Major itt'ins, such as cylinder heads, can 
cost enormous sums if purchased nexv, so 
buying a used one might he considered. The 
part must Ik* examined closely, however, and 
it helps, once again, to knoxv xvhere it came 
from and xvhat kind of service it lias seen A 
part like* a cylinder head xxill have to he re¬ 
conditioned in any case, so barring unusual 
damage such as cracks in the easting or bat¬ 
tered valve seats, yon can save money if you 
are cautions. If you do not knoxv xx liat to look 
for in an engine component, hoxvexer, it is 
best not to take the chance. Alxvays re¬ 
member that, aside from the money you in¬ 
vest in your bike, ex cry part on the machine 
affects your personal safety xvhen you ride. 
What kind of price can you put on that? 

Another point to keep in mind xvhen Inn¬ 
ing used parts is applicability. Be sure that 
the part comes from your exact model and 
year. Manufacturers very often make minor 
changes in parts from year to year or betxveen 
similar models. Even if the differences are 
not immediately apparent, they max Ik* very 
significant especially xvhen, as is almost al- 
xvays the ease, the part y ou are replacing has 
to xvork in close conjunction with another 
part. Hxen a minor diflerence here max cause 
a malfunction. 


API Enginr 

S*M it 4 • 

(C'liisMfnotion) 

R< plticr » 

Ptci iom API 

J-.'ngi*ir (Sen itc 
Application) 

Service Station Applications; 

SA 


ML 

SB 


MM 

SC 


MS (1964) 

SD 


MS (1968) 

SE 


None 

SF 


None 

Commercial ond Fleet Applications: 

CA 


DG 

CB 


DM 

CC 


DM 

CD 


DS 
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bricate. Once there, it must be thick enough 
to separate them with a slipper)’ oil film. If 
the oil is too thin, it won’t separate the parts, 
if it’s too thick, it can’t squeeze between 
them in the first place—either way, excess 
friction and wear takes place. To complicate 
matters, cold-morning starts require a thin 
oil to reduce engine resistance, while high¬ 
speed driving requires a thick oil which can 
lubricate vital engine parts at temperatures 
up to 250° F. 



According to the Society of Automotive 
Engineers’ viscosity classification system, an 
oil with a high viscosity number (e g . 40) will 
be thicker than one with a lower number 
(e.g., I0\V). The "W“ in IOW indicates that 
the oil is desirable for use in winter driving. 
Through the use of special additives, mul¬ 
tiple-viscosity oils are available to combine 
easy starting at cold temperatures with 
engine protection at turnpike speeds For ex¬ 
ample, a IOW-40 oil w ill have the viscosity of 
a IOW oil when the engine is cold and that of 
a 40 oil when the engine is warm The use of 
such an oil will decrease engine resistance 
and improve your miles per gallon during 
short trips in which the oil doesn’t have a 
chance to warm up. 

Some ol the more popular multiples is- 
cositv oils are 5W-20, 5W-30, 10W-30. I0W - 
40, 20W -40, 20W-50, and J0W-50 In gen¬ 
eral. a 5W-20 or 5W'-30 oil is suitable for tem¬ 
peratures below 0°F, I0W-30 or 10W-40 
whenever the lowest temperature expected 
is 0° F.. and 20W-40 whenever the lowest 
temperature expected is 32° F However, 
consult your owner’s manual or the “Recom¬ 
mended Lubricants" chart at the end of each 
“Maintenance’ section for the recommended 
viscosity range for your motorcycle and the 
outside temperature in which it ojx-rates. 

Additives 

A high-quality engine oil will include a 
number of chemical compounds known as ad¬ 
ditives. These are blended in at the refiner) 
and fall into the following categories 

Four Point Depressants help cold starting 
by making the oil flow more easily at low- 
temperatures. Otherwise, the oil would tend 
to be a wavx substance just w hen you need it 
the most. 

Oxidation and Bearing Corrosion Inhibi¬ 
tors help to prevent the formation of gummv 
deposits which can take place when engine 
oil oxidizes under high temperatures. In ad¬ 
dition, these inhibitors place a protective 
coating on sensitive bearing metals, which 
would otherwise be attacked by the chemi¬ 
cals formed by oil oxidation. 


Rust and Corrosion Inhibitors protect 
against water and acids formed by the com¬ 
bustion process. Water is physically sepa¬ 
rated from the metal parts vulnerable to rust, 
and corrosive acids are neutralized by alka¬ 
line chemicals. The neutralization of combus¬ 
tion acids is an important kev to long engine 
life. 

Detergents and Dispersants use team¬ 
work Detergents clean up the products of 
normal combustion and oxidation while dis¬ 
persants keep them suspended until they can 
he removed In means of the filter or an oil 
change 

Foam Inhibitors prevent the tinv air hub¬ 
bies which can he caused In fast-moving 
engine parts whipping air into the oil. Foam 
can also occur when the oil level hills too low 
and the oil pump begins sucking up air in¬ 
stead of oil (like when the kids finish a milk¬ 
shake). Without foam inhibitors, these tinv 
air bubbles would cause hydraulic valve 
lifters to collapse* and reduce engine perfor¬ 
mance and economy significant!). 

Viscosity Index Improvers reduce the rate 
at which an oil thins out when the tempera¬ 
ture climbs These* additives are what makes 
multiple-viscosity oils possible. Without 
them, a single-weight oil which permitted 
easy starting on a cold morning might thin 
out and cause you to lose your engine on a 
hot altemoon If you use a multiple-viscosity 
oil, it’s this additive that helps your gas mile¬ 
age during those short trips in cold weather. 

Friction Modifiers and Extreme Pressure 
additives are valuable in so-called boundary 
lubrication, where there is metal-to-metal 
contact due to the absence or breaking down 
of the oil film between moving parts. Friction 
mexhfiers. or anti-wear agents, deposit pro¬ 
tective surface films which reduce the fric¬ 
tion and heat of metal-to-metal contact. Ex¬ 
treme pressure additives work by reacting 
chemically with metal surfaces involved in 
high pressure contact 



Synthetic Oils 

Recently, a number of major oil companies 
have introduced synthetic oils, which are 
composed of manmade hydrocarbons instead 
of petroleum based hydrocarbons There are 
quite a few chums being made for synthetic 
oils, including increased gas mileage, ex¬ 
tended oil drain intervals, improved hot and 
cold weather engine performance, and less 
wear and tear on engines. Whether or not 
these claims are true has yet to he decided. 
One thing is certain, howev er. Synthetic oil 
is inexpensive. At prices that range up to 
three dollars a quart, synthetic oils will have 
to live up to ever) one of their claims to he 
cost-effective hut, as long as it has an SE or 
SF rating, synthetic oil certainly will not 
harm your engine. 


Transmission Lubricants 

Four-strokes with transmissions which use a 
separate oil supply and two-strokes may 
require special oil for the gears. 

Most four-strokes specif) SAE 80 or SAE 
90 "EP (extreme pressure) lubricant for this 
purpose. This is a gear oil v iscosity and has 
nothing to do with motor oil viscosit). For 
example, an SAE SOW gear oil can have the 
same viscosity characteristics as an SAE 40 or 
50 motor oil 

Two-strokes general!) use a lighter oil in 
their transmissions. This may he I0W-30 or 
20W-50 motor oil. Check the "Recom¬ 
mended Lubricants” chart at the end of each 
"Maintenance" section for the proper oil for 
vour hike. 

Drive Box Lubricants 

All shaft-drive motorcycles currently in pro¬ 
duction recommend SAE 90 EP gear lube for 
the rear drive box. In winter. SAE SO EP 
max be used. 

Front Fork Oil 

Refer to the “Recommended Lubricants" 
chart included in each Maintenance section 
lor fork oil recommendations. Depending on 
make and model, fork oils may range from 
ATF Automatic Transmission Fluid) to SAE 
30W motor oil or specially designed fork oils 
NOTE W'lwti fork capacities arc giicn, the 
quantities shown always refer to the 
amount needed ?/i each fork leg. 

Chassis Grease 

Chassis grease is generally needed for the 
swing arm pivot, drum brake cams, exposed 
pivoting parts, and anywhere else that grease 
fittings ix’cnr. 

Other ust v s include lubrication of speed¬ 
ometer drive boxes, internal lubrication of 
instrument cables, waterproofing control ca¬ 
bles. throttle drums, etc. 

There is not much differentiation among 
chassis lube. Generally, anything that will fit 
v our cartridge-type grease gun should do the 
job. 

Wheel Bearing Grease 

Wheel hearing grease should be of the long 
fiber (high temperature) type, especially for 
motorcy cles with disc brakes. 

Bearing grease is also used for steering 
head hearings. 

Disc Brake Fluid 

DOT 3 or DOT 4 hvdraulic disc brake fluid is 
recommended for most motorcycles. The 
SAE standard is J1709. The rating can be* 
found on the can. Any exceptions will l>e 
noted in the applicable section. 

Drive Chain Lubricant 

A good brand of lubricant developed and 
marketed specificallv for motorcvcle drive 
chains is recommended in most cases. Follow 
the manufacturer’s instructions when apply¬ 
ing the lube. 

Some drive chains now in use have rubber 
o-rings between the side plates and rollers 
These o-rings mav he damaged bv certain 
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types of chain lube. For this reason. SAE 
90 W oil should be used to lubricate the 
chain. Check the "Recommended Lubri¬ 
cants” chart at the end of the applicable 
"Maintenance” section lor the proper rec¬ 
ommendation. 

General Lubrication 

For control cables, pivoting parts such as 
kickstands or folding lootpegs, etc., light 
motor oil can he used Alternatives include 
graphite or molybdenum disulphide lubri¬ 
cants which are readily available in small 
dispensers from your dealer or an auto 
supply store. 


ENGINE OIL CHANCES 

Oil changes should always he performed ac¬ 
cording to the recommended intervals, or 
more frequently under certain circum¬ 
stances. 

An often overlooked fact about oil change 
intervals is that they depend not only on 
mileage, but upon time, that is, how long the 
oil has been in the crankcase, regardless of 
how much the machine has been ridden. 

Oil wears out in time and loses its lubricat¬ 
ing properties. Gradually the oil begins to he 
filled with acids from combustion as well as 
the more widely feared particles of dirt or 
metal. 

As noted previously, oil oxidizes during ( 
posure to air, and this naturally affects its ei- 
ficieney. Acids get into the oil when the 
engine is started from cold. While the cylin¬ 
der walls are not yet at operating tempera¬ 
ture, the acids formed by the combustion 
process may condense on them and then get 
into the oil. Unless the lubricant is changed, 
these acids may destroy the oil’s lubricating 
properties in time. 

The recommended oil-change interval is 
based upon normal usage, and should proba¬ 
bly he done more frequently if the hike is 
used under adverse conditions. 

These conditions include extended periods 
of high-speed riding at high air tempera¬ 
tures. operation in an extremely dusty envi¬ 
ronment. extended periods of stop-and-go 
riding, extended short hops (such as ami- 
muting a short distance), infrequent opera¬ 
tion. especially during the winter months, 
and so on. 

The correct oil as recommended bv the 
manufacturer is given in the “Recommended 
Lubricants” chart at the end of each 
“Maintenance” section. Note that motor oil 
service-rated ”SK” or "SF” is recommended 



On most bikes, the dipstick should rest on the 
threads of the inspection hole when checking the 
level 
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In all eases, proper oil level is determined 
by means of a lex el plug. 

Change the oil when the unit is at operat¬ 
ing temperature. After tightening the drain 
plpg securely, refill the unit until the oil just 
n begins to seep out of the level plug hole. 

f 

FRONT FORKS 


TRANSMISSIONS/DRIVE BOXES 


Motorcycles with separate gearboxes and 
sluift drive hikes with rear wheel drive boxes 
need oil changes at these points. 


Maintain the oil level between the upper and 
lower dipstick marks (A and B) 


Oil level sight glass 

for all four-strokes. Oil of lesser quality 
should never be used. 

Most motorcy cles are fitted with a dipstick 
to cheek the engine or transmission oil level. 
Some have a level plug. The dipstick or level 
plug must be the final determination as to 
whether the level is correct. 

W hen checking any oil level, the engine 
should he warm, parked on the center stand, 
and on a level surface. Note that most manu¬ 
facturer’s specify that the dipstick rest on the 
threads of the dipstick hole when checking 
the level, although on some models, the dip¬ 
stick must he threaded all the way into the 
hole. 

On four-stroke motorcycles with a wet- 
sump lubrication system, oil level is checked 
at the tank. It is important that machines of 
this type he run for several minutes before 
checking the oil level, as the oil has a ten¬ 
dency to seep into the engine while the ma¬ 
chine is at rest for any length of time, result¬ 
ing in a false reading. 

When changing oil, the engine should be 
close to operating temperature. This makes it 
easier for the oil leaving the engine to carry 
particulate matter with it. Be sure that all ap¬ 
propriate drain plugs are removed. On dry- 
sump machines, oil must he* drained from 
both the oil tank and the crankcase. 

After adding the correct amount of oil, 
allow the engine to run for a minute or so and 
recheck the lev el. Top up if necessary. 

The use of oil additives is not specifically 
recommended by any manufacturer. Some 
types of additive may cause* clutch slippage 
on machines with a “wet" clutch. 


1 Most motorcycle telescopic forks are 
similar as far as routine maintenance is con¬ 
cerned, using with a drain plug at the lower 
end of the slider and a filler cap on top of the 
fork tube. 

2. Refer to the individual sections for the 
ty pe of fork oil recommended for your motor¬ 
cycle. 

Many motorcycles can use ATF (automatic 
transmission fluid) in the forks. Others take 
various weights of motor oil. Although it is 
often possible to change the damping charac¬ 
teristics of the forks by filling them with a dif¬ 
ferent viscosity oil, care must be taken to en¬ 
sure that the oil you are adding is compatible 
with that which was previously in the fork. If 
you are not sure, flush the forks with a sol¬ 
vent before adding the new oil. On almost all 
motorcycle forks, some of the old oil will 
remain in the fork even if the slider is 
pumped after the drain plug is removed. This 
fact should also he taken into consideration 
when rebuilding forks. Note that many mod¬ 
els give two fork capacities: one for routine 
changes, one for after disassembly of the fork 


Front fork oil drain plug 


Front fork filler cap 
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leg. The latter figure is roughly 10 9c greater 
than the former. 

3. Care must be taken when changing fork 
oil. 

To drain the oil, remove the drain plug 
from the bottom of the fork slider. On most 
forks, it will be necessary to pump the slider 
up and down several times to get it all out. 

Inspect the drained oil. If the oil is very’ 
dirty, or if it contains water; it is probable 
that the slider seals are ineffective and should 
be replaced. 

After refitting the drain plugs, remove the 
filler caps. 

CAUTION: On most forks, removal of 
both filltr caps will allow the forks to col¬ 
lapse, possibly tipping the machine over. 
Therefore, either support the fremt wheel 
off the ground by placing a scissors jack or 
“sturdy crate beneath the engine (if neces¬ 
sary), err leave one of the filler caps in place 
while the either i.v removed. 

4. On some models, special procedures 
are necessary to remove the filler caps (such 
as moving the handlebars). 

5. Adding oil to the forks is easy on some 
machines, but not so on others. Sometimes, 
the internal fork components necessitate that 
the oil be added very slowly since they im¬ 
pede it as it flows down through the fork leg. 
On some models it is possible to lift out the 
fork spring to speed filling. 

A plastic baby bottle vv ith the nipple cut off 
is a handy device for filling fork logs, since 
these are calibrated in ounces or "cc’s.” 

6. After tightening the filler caps very se¬ 
curely, check fork operation. Check for leaks 
or seepage around the Ibrk slider seals after 
several miles of operation. Even a small 
amount will necessitate replacement of the 
seals. A catting of grime building up in this 
area over a peritxl of time is also indicativ e of 
ineffective seals. 



Typical drive box level plug (A), filler plug (B) and 
drain plug (C) 


CHASSIS 

Most imxiern motorcycles have only a single 
grease fitting—at the swing arm pivot. 

Chassis grease is injected here to lubricate 
the swing ami bushings. 

On the majority of designs, the fitting is 
easily visible on the side of the pivot. On 
others, it is located in the middle of the swing 
ana pivot tube. 

In either case, chassis grease should be 
applied with a grease gun until some grease 
appears at both ends of the swing arm. Wipe 
off the excess grease. 



Swing arm grease fitting 



Swing arm grease fitting location 


some into the sheath. This will help prev ent 
the entry' of dirt and water. 

4 A few drops of oil should be applied to 
the cable fitting in the clutch lever. Lack of 
lubricant here may cause a snatching feeling 
when the lever is pulled, due to the cable fit¬ 
ting binding in the lever. Since the lever’s 
hole is on the lower side and hard to lubri¬ 
cate, one solution is to smear the cable fitting 
with grease before reconnecting it. 

5. After fitting the clutch cable to the 
lever, readjust it, but to keep out water and 
foreign matter, try to position the slot in the 
cable adjuster so that it points downward. 

6. The throttle twist-grip should be taken 
apart and the drum lubricated with a light¬ 
weight, multi-purpose grease. 

CAUTION. When working on the twist- 
grip, take care not to disturb the wiring 
connections in the tuist-grip housing. 

7. When assembling the twist-grip, 
tighten the screws slowly and evenly while 
operating the throttle to ensure free move¬ 
ment. 

8. A few drops of motor oil should be 
applied to drum brake pedal pivots. At more 
extended intervals, the drum brake cam 
should be lubricated with chassis grease. 
Disassembly of the brake plate will be 
required. 

9. The tachometer and speedometer ca¬ 
bles should be disconnected, removed from 
the sheaths, and smeared with a light coating 
of chassis grease. This should be done about 
every 3.(XX) miles. Use very little of the 
grease on the portion of the cable closest to 
the instrument to avoid getting any inside 
the works. 

10. At about 12,000 mile intervals, the 
speedometer drive mechanism should be lu¬ 
bricated with chassis grease. 


CABLES AND CONTROLS 

I. The throttle, clutch and drum brake 
cables should be lubricated about every 
3,000 miles either with a light or medium 
grade of motor oil or with the newer graphite 
or molybdenum-based lubricants sold for this 
purpose. 

2. Disconnect the cable from the lev er or 
twist-grip and dribble the lubricant down be¬ 
tween the inner cable and the sheath until 
y ou think the lubricant is mining out of the 
other end. II you are using motor oil, a few 
drops of gasoline added to the cable first will 
make the surface of the cable slicker so that 
the oil will flow into the cable somewhat 
faster. 

3 After lubricating the cables, apply 
some chassis grease to the exposed upper 
portion of each cable, and attempt to get 



Control lever lubrication points 



Lubricating the twist-grip 

DRUM BRAKES 

Drum brakes have one point which should 
receive periodic lubrication, and that is the 
brake cam or cams which open and close the 
brake shoes. 

In most cases, the earns ride directly in 
holes in the aluminum brake plate. They are 
often protected by dust washers to keep out 
dirt and water. 

To lubricate the cams, remove the wheel 
from the motorcycle and take out the brake 
plate. 

Remov e the brake shoes from the plate. 

Loosen the brake lever pinch bolt and 
carefully pry the lever from the splined cam 
shaft. It might be helpful to punch mark the 
lever and shaft for position before remov al to 
facilitate reassembly, although on some de¬ 
signs the punch marks are there already. 

Remove any dust washers or spacers and 
tap out the cam shaft. 
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Removing the brake plate lever 



Removing corrosion from the brake cam 


Clean the shaft thoroughly in a solvent to 
remove any old grease. Remove any nist or 
corrosion with a fine grade of emery paper. 
Clean out the hole in the brake plate as well. 

Before installing the shaft, lubricate it 
thoroughly with a good grade of chassis 
grease. Check for free movement of the shaft 
before assembling the remaining compo¬ 
nents. 



Typical brake cam grease fitting 



Brake linkage, footpeg. and kickstarter lubrica¬ 
tion points 
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On some older bikes, the brake earn is fit¬ 
ted with a grease nipple which allows the 
cam to be lubricated without disassembly. 
On set-ups like this, the cam nipple should 
receive no more than one shot of chassis 
grease from the grease gun 


MOVING PARTS 

I here are a number ol mov ing parts on the 
motorcycle whieh should receive periodic 
lubrication with motor oil or light grease. 
Those include drum brake rod pivots, folding 
lootpegs, side and center stands, carburetor 
linkages, brake pedals, and kickstarter 
piv ots. 


DRIVE CHAIN LUBRICATION 

Some models now come with permanently 
lubricated drive chains, hut most do not. Au¬ 
tomatic oiling devices found on some* models 
meter engine oil onto the chain while riding, 
hut this is not usually sufficient to keep the 
chain properly oiled and should not be con¬ 
sidered as the last word in chain lubrication. 

Refer to the individual “Maintenance” sec¬ 
tion for the proper chain lubricant for your 
machine. Most motorcycles should have a 
special lubricant developed specifically for 
drive chains applied at regular intervals. 
These can he purchased at any shop. Note, 
however, that a number of late model 
machines are equipped with drive chains 
which incorporate rubber O-rings between 
the chain plates which serve as a kind of seal. 
Some of these O-rings can he damaged by 
synthetic or petroleum-based chain lubes. In 
tin's case, the manufacturer recommends lu¬ 
bricating the chain with 80 or 90\V oil. The 
recommended lubricant for your machine 
can he found in the "Recommended Lubri¬ 
cants” chart of the applicable section. 

Frequency of lubrication is dependent 
upon the type of lubricant used, riding 
habits, average speeds, weather conditions, 
and so on. 

The rider should check chain condition 
frequently until he or she finds the mainte¬ 
nance interval compatible with his or her 
riding style. As in the case of engine oil, 
maintenance will be necessary at shorter 
intervals if the chain is subjected to severe 
use: high speeds, ofF-road riding, jack-rabbit 
acceleration, etc. 


ROI i'fr LINKS 



Drive chain lubrication points 


Many riders find that an application of 
chain lube every 3(X) miles or so gives satis¬ 
factory chain life. 

When applying a chain lube, lx* sure to 
follow the manufacturer's instructions for 
use, Man) lubes are dispensed in a very fluid 
state. This facilitates their penetration into 
the chain. In a few minutes they become 
thick and sticky, enabling them to adhere to 
the chain as it spins around the sprockets 
while riding. 

When applying the lubricant, direct it to¬ 
wards the edges ol the chain plates so it will 
reach the pins beneath the rollers. 

At extended intervals, about every 2000 
miles, the chain should he removed from the 
motorcycle for cleaning. 

NOTE: Models with endless chains will re¬ 
quire a special tool to break the chain. On 
all models , removal and installation of the 
mastcrlink spring clip should be done with 
a pliers—not a screwdriver—to avoid de¬ 
forming the spring clip. 



Check for kinked or frozen links (A.B.C) 
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DIRECTION OF TRAVEL 

Install mastertink spring clips so that the closed 
end Is facing the direction of chain rotation 

Having an old chain on hand makes chain 
removal somewhat simpler, since the old 
chain can he attached to one end of the chain 
on the hike and pulled through over the en¬ 
gine sprocket, so that it is not necessary to 
remove the sprocket cover or other compo¬ 
nents. 


Remov e heavy deposits of dirt and grease 
with a stiff brush and solvent. Then soak the 
chain for several hours in a light motor oil. 
Hang it up to drain. 

Check that each chain link can pivot freely. 
If there are any kinked or binding links which 
cannot he freed, or if the chain is rusted or 
has suffered damage from corrosion (such as 
might happen if it is touched In acid from an 
incorrectlv routed batten overflow tube), 
replace it. 

After cleaning the chain, refit it to the 
machine, lubricate it in the usual wav, and 
adjust the tension. 

When joining the chain, note the following 
points: models which use an endless type 


chain will require a new masterlink. On other 
models, the masterlink mav be reused if in 
good condition. Also, check the condition of 
the masterlink spring clip. Be sure to install 
the spring clip with the closed end facing the 
direction of chain rotation. Also, if the clip is 
“sprung." the concave side must face the 
chain. 

NOTE: When washing, the maehine , espe¬ 
cially at high-pressure car washes , keep 
water and detergents off the chain if possi¬ 
ble. Sever use high-pressure spray units to 
remove grease or dirt from the chain. This 
may damage O-rings on sealed chains or 
will allow water to get between the pins 
and rollers on other types of chain. 


ROUTINE ADJUSTMENTS 


CARBURETOR CONTROLS 

One ol ten -overlooked cause of poor fuel sys¬ 
tem operation can be found in the throttle 
controls: twist-grip, cables, and the linkage 
arrangements found on multi-carburetor mo¬ 
torcycles. 

Proper lubrication of the carburetor con¬ 
trols is essential. 

Twist-grips are usually ol the split type in 
which the drum is contained in a two-piece 
housing. The housing top half can be re¬ 
moved for lubrication. Since many machines 
incorporate various electrical switches in the 
twist-grip, exercise care when removing to 
avoid damage to wiring and connections. Use 
a light grease in the throttle twist-grip. Apply 
some lubricant to the part of the grip which 
contacts the handlebar to ensure smooth 
movement. When putting the housing back 
together, note that on most motorcycles, 
there is a locating pin somewhere on tin* 
twist-grip to prevent it from rotating around 
the handlebar. This pin fits into a hole in the 
handlebar. Be sure it is engaged before tight¬ 
ening the housing. 

When installing the top of the housing, 
tighten the fasteners slowlv and cvenlv. 
checking for free throttle movement as you 
go along. 

Throttle cables are arranged in many ways 
depending on whether the engine is a two or 
four-stroke, single, twin, or multi, and soon. 

All throttle cables should be lubricated 
periodically in accordance with the recom¬ 
mended maintenance interval. 

In addition, cables must be adjusted to the 
recommended free-plav. an adjustment 
which is usually performed in conjunction 
with a tune-up. 

Throttle cables must be arranged as the 
manufacturer intended The cables must not 



When separating the twist-grip, be caretul ot the 
electrical wiring 


be bent sharply or kinked anywhere along 
their length Ensure that the cables are 
clipped to the frame only .it those points de¬ 
termined by the factors Removal and in¬ 
stallation of the gas tank is one instance in 
which the cahle(s) may be disturbed. 

Check that cables arc long enough, (‘spe¬ 
cially if new ones have been installed, or 
handlebars changed With the engine idling, 
turn the handlebars from lock-to-lock. Any 
rise in the idle speed indicates that the cables 
are either tcx> short, improperlv adjusted, or 
are improperly installed. 

On some motorcycles, especiall\ mnl- 
ticylindrr ones, the throttle cables must be 
routed in specific ways over or under the top 
frame tubes. Altering tins arrangement even 
in a seeminglv minor fashion can cause im¬ 
proper operation. Memorize or make a 
sketch of the original cable routes before anv 
work is done on the svstem 

Throttle linkages at the carburetors, such 
as the pullev arrangements now in wide use, 
are in most cases best left alone. Some of 
these linkages have grease fittings which 
should be lubricated with a light-weight 
grease at intervals recommended by the 
manufacturer. Systems of this sort also have 
the adjustments for throttle slide synchro¬ 
nization, and should therefore lie approached 
with caution, unless you have the proper vac¬ 
uum gauges to synchronize the slides 

Throttle slides must snap closed from anv 
position except in those rare instances in 
which the linkage is the non-return type. 

Pulley linkages as found on many machines 
are usually not prone to trouble in this 
regard If the throttle slide($) will not close 
when the twist-grip is released, first check 
that the tensioner sometimes fitted to the 
twist-grip for touring is not in play Next, 
check cable lubrication. Inner cables which 
are sharply bent or kinked can cause the 
slide(s^ to bang up. 

Also, check the condition of the inner 
cable A cable which is fraved or has even a 
single broken strand must be replaced at 
once. 

The most common troublespot for throttle 
cables is at the twist-grip. Since on most mo¬ 
torcycles the cable is bent around the throttle 
drum when the twist-grip is turned, metal fa¬ 
tigue is only natural and the cable will even¬ 
tually suffer one or more broken strands at 
this point. A broken strand can seize in the 
cable housing making it impossible to close 


the throttle slide(s). The frequency of cable 
damage at the twist-grip is dependent to 
some extent upon the diameter of the drum. 
A cable which must he bent around a small 
diameter drum will he more likely to break 
ev entually than one w hich is not bent to such 
a great degree. Some machines which suffer 
frequent cable failure at this point may bene¬ 
fit from the installation of a “quick throttle,” 
which has a large diameter drum 

Another problem which might cause con¬ 
trol malfunction is seizing of the slide in the 
carburetor. Although relatively rare, this can 
happen on some models Especially prone to 
this phenomenon are carburetors which are 
bolted to their manifolds with a flange. Un¬ 
even tightening or overtightening of the 
mounting nuts or holts can warp the carbu¬ 
retor body and cause the slide to stick. 

On carburetors of this sort, it is sometimes 
helpful to install the complete slide assembly 
with carburetor cap in the curb before bolting 
the unit to the manifold. Constantly operat¬ 
ing the slide while tightening the fasteners is 
recommended. If the slide sticks suddenly, 
the nuts or holts are either over-tight, or the 
carburetor btxlv is warped. This presents a 
problem, since the fasteners must he rela¬ 
tively tight to form an effective seal at the 
manifold. If the body is warped, it should he 
replaced 

Adjust the throttle cable adjuster at the 
twist-grip so that the throttle has about 
10-15° of free rotation before the slides begin 
to open. 

After making this adjustment, start the 
engine and let it idle while turning the front 
forks from lock-to-lock. There should he no 
change in the idle speed. If there is, the 
cable is too tightly adjusted or is misrouted. 



Throttle cable adjuster 
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HEADLIGHT ADJUSTMENT 

The adjustment procedure is similar for all 
motorcycles. 

1. Set the machine about 25 feet away 
from and perpendicular to a wall, preferably 
of a color which reflects light well. 

The bike should be on its wheels, with a 
rider putting his weight on the seat as he 
would when riding. 

2. Switch on the high beam. The head¬ 
light high beam should be parallel to the 
ground and should hit the wall directly in 
front of the machine. 

3. Vertical adjustment is made by loosen¬ 
ing the headlight shell mounting lx)lts 
slightly and pivoting the shell up or down. 

4. For lateral adjustment, most makes 
have an adjusting screw at one side or the 
other. 



Headlight lateral adjustment screw 


BRAKES 


Drum Brakes 

1 Drum brakes are operated by either 
cable or rod. In most cases, front brakes have 
cable adjusters at the brake plate and at the 
hand lever. Rear brakes usually have an ad¬ 
juster at the brake plate. 

Generally, brake adjustment should be 
maintained so that the brake hand lever or 
hrake pedal has about 1 in. of movement 
before the linings contact the drum. 

In the case of rod-operated rear brakes, 
this adjustment should be made with the 
machine off the stands and with a rider sitting 
on it. The reason for this is that the move¬ 
ment of the swing arm may vary the distance 




Rear brake adjusting nut 


between the brake cam and the pedal pivot, 
thereby changing the brake adjustment as 
the machine is operated. 

2 On front brakes, the adjustment is 
usually made at the brake plate, with fine ad¬ 
justments made at the hand lexer. 

3, Twin-leading shoe brakes are fitted 
with a linkage connecting the two cams, and 
the linkage may not need routine adjustment 
unless the brake plate has been disassembled 
or new shoes have been fitted. One type of 
the linkage has both brake levers connected 
with a cable and the levers are pulled 
together when the brake is applied. This type 
is self-adjusting. 

A more common method is to have the 
brake cable connected to one brake level, the 
remaining lever being connected to the first 
by means of a rod and clevises. The rod is 
usually threaded and means of varying the 
length of the rod to make an adjustment is 
possible. 

This is done in one of two ways, depending 
upon how the rod is attached. 

To check the adjustment, disconnect the 
rod at the main brake lever. There is usually 
a retaining clip or exit ter pin at the clevis pin. 
Apply the brake hand lexer until the shoe 
contacts the drum. Holding this position, 
apply the secondary brake lexer xvith your 



The brake lever should have about 1 inch of 
movement before the linings contact the drum 



The brake pedal should have about 1 inch of 
movement before the linings contact the drum 



When the brake hand lever is applied so that one 
brake shoe fully contacts the drum, pushing the 
other shoe’s lever until it too is in contact should 
result in the alignment of the lever and clevis 
holes. If not, the brake linkage is improperly ad¬ 
justed 

hand until that shoe contacts the drum. The 
clevis holes should line up at this point. If 
they do not, lengthen or shorten the brake 
rod so that the holes align. 

4. Brake lining xxear on nexver models can 
be determined by means of the xx ear indica¬ 
tor pointer fitted to the brake lexer on the 
hub. If the pointer lines up with the red slash 
mark xvhen the brake peal ill is fully applied, 
the linings are worn as far as possible for ef¬ 
fective braking and should noxv be replaced. 



Adjusting the brake rod 



Brake wear indicator marks 



With the brake applied, the angle between the 
lever and cable or rod should be about 90 
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5. On older models, ohserve the angle 
formed by the brake lever on the hub and the 
brake rod or cable when the brake is fully 
applied. When the lever and rod or cable 
form an angle greater than 90°, the shoes 
should be checked for wear as they probably 
are worn to the point of needing replace¬ 
ment. 

Brake Light Switches 

The switches should be checked for opera¬ 
tion after the brakes are adjusted. The rear 
brake light switch and adjuster nut are 
mounted on a slotted bracket. The rear 
switch is adjusted by holding the switch and 
turning the adjuster not to effect adjustment. 
Moving the switch upon the bracket allows 
the brake light to turn on sooner. Moving it 
down allows the light to turn on later. Do not 
turn the switch to effect adjustment as the 
wires will become twisted and may break. 
Generally, the brake light should come on 
just as the linings contact the drum. 



TURNS ON LATER TURNS ON EARLIER 

Typical rear brake light switch adjustments 



Rear brake light switch 


Disc Brakes 

1. Disc brake systems need little routine 
maintenance other than an occasional check 
on pad wear and fluid level. 

2. Pads should be replaced when they are 
worn to the limit lines. These are fitted to 
most types of disc brakes. Other types will 
have tab-type wear indicators. On others, the 
manufacturer will specify minimum pad 
thickness. 

3. The master cylinder fluid level is 
usually inscribed on the master cylinder. The 
fluid level may drop slightly over a period of 
time as the pads wear, but this drop will be 
slight. Do not top up a master cylinder reser¬ 
voir whose level has dropped slightly due to 
pad wear, since the level will return to the 
normal level when new pads are fitted. An 
exception, of course, will be made if braking 
effectiveness is reduced due to a low level. 



Brake pad inspection slot 


4. Brake pedal or hand lever travel should 
be about I in. measured at the end of the 
pedal or lever—the same as for drum brakes. 
On some systems, there is an adjustment for 
lever travel Once properly set, no readjust¬ 
ment should be necessary. If lever travel 
becomes excessive, the system should be 
checked over. 

5. Periodically check condition of hoses 
and lines. Be sure that all hoses are arranged 
as the manufacturer intended, and are prop¬ 
erly mounted. Check for abrasion damage. 
Check banjo fittings for signs of seepage. 

CAUTION: Wording with brake fluid re¬ 
quires special precautions. Heflr to the 
"Chassis ’* section following for informa¬ 
tion. 



Maintain brake fluid level at the inscribed line 



See-through type master cylinder with level mark 


CLUTCH 

Unsatisfactorily rough action of the clutch 
hand lever is almost always due to improper 
lubrication of the hand lever, clutch cable, or 
release mechanism. 

Like all control cables, the clutch cable 
must be free of sharp bends or kinks along its 
route. If lever pull is hard, check this first. 


Always keep the cable well lubricated by 
dribbling oil or a special cable lubricant be¬ 
tween cable and sheath. Be sure that the 
lever itself has a well-lubricated pivot. Also, 
check the fit of the cable end in the lever. 
The cable end must turn slightly when the 
lever is pulled toward the handgrip, and if it 
cannot do so, lever action will be stiff and 
cable life short. An uneven or snatching feel¬ 
ing when the lever is pulled towards the 
handgrip is often due to the cable end fitting 
binding in the lever. This can usually be 
remedied by thoroughly lubricating the cable 
end fitting. If this does not work, the lever 
cut-out can be enlarged slightly with a file so 
that the cable end fitting is free to rotate in it. 

The release mechanism on some machines 
requires occasional service. On some Hon- 
das, the mechanism is fitted with a grease fit¬ 
ting easily accessible on the engine case. One 
or two shots of chassis grease ever)' year or so 
should suffice here. 

On some other makes no grease nipple is 
fitted, and the release mechanism must be 
remov ed for service. This is especially true of 
those makes in which the release mechanism 
is installed in the engine sprocket cover. In 
this location the mechanism can get very 
dirty due to its exposure, and rough clutch 
action will be the result. 

The clutch cable on almost all design^ has 
an adjuster fitted at the clutch hand lever. 
Clutch cable adjustment must always be 
maintained at the proper specification. If the 
cable has insufficient free-play, the clutch 
will slip and rapidly burn out. If it has too 
much play, the clutch will not disengage 
completely, resulting in hard shifting and 
creeping at stops. 

Use the adjuster at the hand lever to main¬ 
tain the correct amount of cable slack. The 



Clutch cable free-play (arrow) should be 2-3 mm 
(0.08-0.12 In.) 



Typical clutch adjusting screw and locknut 
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clutch lever should he able to he moved 2 3 
mm (O.OS-O 12 in.) measured between the 
lever and the lever holder before the dutch 
begins to disengage. 

II clutch operation is not satisfactory after 
making this adjustment, the clutch itself 
must probably be adjusted. 

Note that there is a large difference be¬ 
tween adjusting the cable, iuul adjusting the 
clutch. Cable adjustment is not the* wav to 
get rid of dutch maladies. On the other 
hand, no amount of clutch adjustment will 
compensate for an incorrectly adjusted cable. 

On most bikes, the dutch is adjusted by 
means of a screw which bears against the 
clutch pushrod. To adjust this type of set-up, 
first run down the cable adjuster or adjusters 
to giv e as much slack as possible in the cable. 

Next. loosen the* clutch adjuster locknut 
and back it off sev eral turns. 

Carefully screw the adjuster ivi until resis¬ 
tance is felt This resistance will be the* ad¬ 
juster bearing against the pushnxl(s) which in 
turn bear against the clutch pressure plate. 

Back the adjuster oil Vz-% turns and 
tighten tin* locknut. Adjust tin* cable to give 
the proper amount of free-plav. 

CHAIN AND SPROCKETS 

1. First make a visual inspection of the 
chain and its sprockets. If the chain is rust 
rod in color, it has probably suffered t<x> long 
without proper lubrication, and should be re¬ 
placed as the damage done to the pin bush¬ 
ings (which you cannot see) is already beyond 
repair. The chain must also be replaced if it 
has any broken or cracked rollers. 

If the chain is very dirty, covered with 
grease and dirt, it should be removed and 
cl eaned. 

2. Check the battery overflow tube, and 
ensure that it has been so routed as to avoid 
the chain completely. White deposits on the 
links is a sign that sulfuric acid from the bat¬ 
ter)' has come in contact with the chain. If 
this has happened, the acid has probably 
damaged one or more of the links. This will 
weaken them to the point where the chain 
can no longer be trusted. The chain should 
be replaced immediately. 

3. After lubrication and adjustment road 
test the* bike to check chain operation. If the 
motorcycle vibrates at intervals, it could be 
that the chain is too tight, or that one of the 
sprockets is warped or worn. If the chain 
slaps the chainguard or swing arm, it is too 
loose and must he adjusted. Another 
symptom ol a badly adjusted or worn chain or 
sprockets is noise* while coasting. This can he 
checked In simply rolling the hike down hill 
for a short distance. 

If the chain slaps the chainguard or swing 



Attempt to pull the chain oft the sprocket to 
check for wear 


arm, it is too loose and must be adjusted. 
Another symptom of a badly adjusted or 
worn chain or sprockets is noise while coast¬ 
ing. This can be checked by simply rolling 
the bike down hill for a short distance. 

4. The drive chain slack is the total up 
and dow n mov ement of the chain measured 
at a point midway between the sprockets. 
The specifications may differ for various ma¬ 
chines, but is usually about 20mm (% in ). 

5. Conditions under which the chain 
slack is measured differ from make to make. 
Some manufacturer’s specify that the ma¬ 
chine be on the center stand with the rear 
wheel off the ground, while others state that 
the slack is measured with the weight of a 
rider on the bike. Refer to the individual 
model section for the correct method. 

6. On all machines, however, it is imper¬ 
ative that the chain be clean and well lubri¬ 
cated before checking slack. 

7. The chain must be checked for tight 
spots before making this adjustment. Rotate 
the wheel slowly and note any variances in 
chain tension. If the tension varies greatly, it 
is probable that the chain or the sprockets 
are worn to the point of replacement. If 
a tight spot is found, make a mark on the 
rear sprocket relative to some fixed point. 
Continue to rotate the wheel. If the chain 
becomes tight each time the sprocket mark 
passes the point you chose, the sprocket is 
warped and should be replaced. If there is no 
relation between the periods of chain 
tightness and the rotation of the sprocket, 
chances are that the chain itself is the prob¬ 
lem. 

8. Although a chain with a tight spot 
must soon be replaced, if it must remain in 
service for a period of time he sure to adjust 
the chain tension to the given specification at 
the tight spot. This will probably mean that 
the chain will have some very loose spots at 


which it mav slap and hit the chainguard, hut 
the potential ol breaking the chain will he 
somewhat reduced. 

9. After adjusting the chain to the manu¬ 
facturer’s specification, check for wear by at¬ 
tempting to pull the chain off the rear wheel 
sprocket. If you can see more than x h of the 
sprocket tooth at the point this is done, the 
chain is worn and should he replaced as soon 
as possible. 

10. Other methods of checking the chain 
for wear involv e first remov ing it from the 
machine. Stretch the chain out to its full 
length and measure it Then compress the 
links so that the chain is as short as possible, 
but not bent. Measure* the chain again. If the 
difference between the two measurements 
amounts to more than !4 in. per foot of chain, 
or more than 3<7r of its total length, the chain 
should he replaced. 

11. In the event of a worn chain, the 
sprockets should he inspected closely. A 
worn chain can ruin sprockets, and con¬ 
versely, worn sprockets will quickly wear out 
a new chain. 

Check that the sprocket teeth are not 
hooked. This is the most common sign of a 
damaged sprocket. Also check for wear on 
the edges and sides of the teeth. If possible, 
remove the sprockets, place them on a flat 
surface and check for warpage. The sprockets 
must he perfectly flat. 

If one of the sprockets is worn, it is recom¬ 
mended that both of them he replaced. 

12. Proper alignment of the rear wheel is 
very important for handling and for chain and 
sprocket life. Most motorcycles have axle 
alignment marks on the swing arm, and care 
should he taken when adjusting the chain 
that the index on the adjuster are lined up 



Normal (top) and worn sprocket 
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with the same mark on both sides of the 
wheel. 

If such alignment marks are not fitted, it is 
possible to align the wheel by “eyeballing” it 
using the front wheel as a reference. Alter¬ 
nately, if there is not too much in the way, 
you can measure the distance from the swing 
arm pivot to the center of the axle and make 
sure it is the same on both sides 


TWO-STROKE 

DECARBONIZATION 

Decarbonization of the top end of two-stroke 
engines is a vers important service which 
must !x" done regularly and thoroughl) if en¬ 
gine performance is to be maintained. The 
cylinder head, piston crown, exhaust port, 
anti exhaust system should all Ik* cleaned at 
the same time. 

Each manufacturer has their own recom¬ 
mended service interval for deearbonization. 
but this is on!) an approximation since the 
amount of carbon build-up on engine compo¬ 
nents is largely dependent upon carburetor 
settings, tin* type of two-stroke oil used, rid¬ 
ing habits, and several other factors. 

A substantial loss of power, especiull) in 
the higher gears, is usually a signal that de¬ 
carbonization is necessary. Also, the pres¬ 
ence of carbon deposits */ie in. or more in 
depth on tin* exhaust svstem baffles indicates 
that service is required. 

To perform a routine deearbonization, it is 
usually only necessary to remove the exhaust 
system baffle(s), the exhaust pipe(s), and the 
cylinder head(s). After an extended period, 
however, removal of the cylinder itself mav 
be required to check or replace the piston 
rings. These may also become carbon-fouled. 

The following items are needed for this 
procedure: 

a. A blunted screwdriver, or broken 
hacksaw blade, or other unsharpened de¬ 
vice for scraping oil''carbon. 

b A propane torch. 

c. Some steel wool and a .wire brush. 

d. A quantitv of solvent, 

e. A torque wrench to refit the cylinder 
head, 

f Replacement parts: Exhaust pipe 
gasket(s), cylinder head gasket(s). and cyl¬ 
inder base gasket(s) if the cylinder is to he 
removed. If the cylinder is going to come 
off, it is recommended that the rings lx* 
replaced in any event. Piston rings not 
onb wear rapidly on some machines, the) 
often tend to become carbon-clogged after 
extended mileage. Rings in this condition 
are usually impossible to free without 
breaking them, and replacement is the only 
solution The relatively small expense in¬ 
volved in fitting new rings makes this op¬ 
eration worthwhile from a maintenance 
standpoint 

1. Remove the set screw or Ixdt which 
secures the baffle at the rear of the exhaust 
pipe(s). Grasp the baffle with a large pliers 
and pull it out. 

2. Unbolt tin* exhaust pipe(s) from the 
cylinder and from the frame and remove it 
from the machine. 

3. Loosen each cylinder head nut or Ixilt 
'4 turn at a time, and in across pattern, until 
the) are loose, then remove them and the 
cylinder head. If the head is stuck, tap it with 



Removing the baffle securing bolt 



Pulling out the baffle 

a plastic mallet to free it. Remove the head 
gasket 

4 To clean exhaust pipe baffles, first heat 
them with a propane torch until quite hot. 
Grasping the baffle with a pliers, tap it 
against a wooden hhxk to knock oil lieuvv 
carbon deposits. After it cools, remove an) 
remaining deposits with a wire brush and 
solv cut. 

5 Check the amount of carbon buildup 
on the inside of tin* exhaust pipe. If substan¬ 
tial. much of it can be removed on some 
types of exhaust sv stems bv running an old 



Heating the exhaust pipe and then tapping the 
outside with a plastic mallet can remove some 
otherwise inaccessible carbon deposits 




Scraping exhaust pipe carbon deposits 


length of drive chain hack and forth inside 
the pipe. Alternatively, a bent up coat hanger 
should remove most deposits at the engine 
end of the pipe. 

Carbon can sometimes he removed from 
exhaust systems which arc not chromed by 
heating the pipe itself w ith a torch and tap¬ 
ping the outside with care with a plastic mallet 
to break carbon loose. 

II exhaust pipe deposits are heavy, and 
especially if they show a wet. oil) appear¬ 
ance, check the adjustments of the car¬ 
buretor. oil pump, etc. 

6. Remove carbon deposits from the com¬ 
bustion chamber using a blunt tool. 

CAUTION Take care not to scratch the 
combustion chamber as this may cause 
localized "hot spots" during operation. 
Remove as much carbon as possible, then 
finish up with steel wool and solvent. Leav¬ 
ing stubborn deposits in place is not recom¬ 
mended. Re sure to clean out any carbon 
chips which mav have accumulated in the 
spark plug hole. 

7. Remove carbon from the piston crown 
in the same manner. The piston must he 
placed at top dead center while this is done. 
Still, care must !x* taken to remove am parti¬ 
cles which mav become trapped between the 
piston and cv linder wall Use compressed air 




Removing carbon from the piston crown 



Use a piece of a broken ring to clean out the 
piston ring grooves 
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Removing exhaust port carbon buildup 


to Mow out such particles, or imbed grease 
between the piston and cylinder. When the' 
piston is lowered in the bore, the grease will 
retain the particles which may then be wiped 
off. This procedure must be repeated several 
times to be effective. 

8. To decarbonize the exhaust port, posi¬ 
tion the piston at the bottom of its stroke. 
Stuff a clean rag into the cylinder so that it 
covers the piston and blocks the exhaust port. 
Use a blunted instrument to scrape carbon 
from the exhaust port, being careful to pre¬ 
sent particles from entering the cylinder. If 
possible, parts can be decarbonized with a 
solvent specifically designed for this purpose, 
such as Gunk “Hydro-Seal.”® Parts to be 
cleaned are immersed in the fluids for 
periods ranging from 4 to 24 hours. Be sure 
the sobent you choose is safe for aluminum. 


NOTE: Specific tune-up procedures for in¬ 
dividual motorcycles are given in the re¬ 
spective sections. Common operations 
applicable to all or most motorcycles fol¬ 
low. 

W hat constitutes a "tune-up” will vary ac¬ 
cording to what von ride. In general, some or 
all of the following items should be consid¬ 
ered 

a. A compression test; 

b. Spark plug inspection, cleaning, 
gapping, or replacement; 

e. Breaker point inspection and gap¬ 
ping (if applicable); 

d. Ignition timing, 

v. Cam chain adjustment (if applicable); 

f. Valve adjustment for four-strokes; 

g. Carburetor synchronization, idle 
speed and mixture adjustments; 

h. Carburetor cable adjustments and oil 
pump adjustments for injected two- 
strokes, 

i. A road test to determine whether 
settings are correct or should be re- 
checked. 

Some of these procedures are not neces¬ 
sary on certain nuxlels. Obviously, you do 
not base to worry about breaker points on 
CDI-equipped machines. On most magneto¬ 
ignition bikes, changing the point gap is the 
way ignition timing changes are made, so this 
will be one procedure, rather than two sepa¬ 
rate operations. 

In other cases, the operation may require 
special equipment which you do not have, or 
be extremely complex. Setting salve clear¬ 
ances on a Triumph is easy. Uondas use 
somewhat smaller clearances, and are there- 
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9. If the cylinder is removed, check that 
the piston rings are free to move. II they are 
stuck, they must be freed or replacement is 
necessary. If the old rings art 1 removed, clean 
out the ring grooves with a thin screwdriver, 
once again being careful not to gouge the 
metal. 

10. When assembling, be sure that the 
cylinder head studs or bolts are clean. Use a 
torque wrench to tighten the nuts or bolts to 
the recommended tightness. Tighten the 
nuts or bolts in a cross pattern and in incre¬ 
ments of a few ft. lbs. 


STORAGE 

Storage procedures will depend to some ex¬ 
tent on the length of duration and the place 
where the machine is kept. Some or all of the 
following precautions should be taken: 

1. Change the engine and/or transmis¬ 
sion oil 

2. On two-strokes, drain the oil injection 
tank and stuff a clean, lint-free rag into the 
filler neck to keep out foreign matter and 
help prevent condensation. 

3. Drain the fuel from the carburetor(s), 
fuel lines, and petcock. 

4. If the machine is to be stored out-of- 
doors, fill the gas tank to the top. If it is to be 
stored in a closed area, drain the tank. Leave 
a small amount of gasoline in the tank and 


TUNE-UP 


fore a bit more difficult to do with great accu¬ 
racy. Motorcycles with camshafts which ride 
directly on the valves have clearances ad¬ 
justed with shims, and this can be a painstak¬ 
ing operation, and far from the ability of the 
average owner. 

In general, however, you might need some 
or all of the following equipment for a com¬ 
plete tune-up: 

A wire brush for removing spark plug de¬ 
posits; 

A points’ file; 

Wire-type feeler gauges for gapping spark 
plugs; 

A gotxl set of blade-type feeler gauges for 
gapping breaker points and checking valve 
clearances; 

A micrometer for adjusting valve clear¬ 
ances on dohe engines where the cams ride 
directly on the valves; 

A timing light or ohmmeter for checking 
ignition timing; 

Vacuum gauges for synchronizing carbu¬ 
retors; 

A dial gauge for determining piston posi¬ 
tion of some two-strokes; 

A torque wrench for cylinder head installa¬ 
tion if decarbonization is necessary prior to 
the tune-up, 

A compression gauge; 

A selection of small screwdrivers and 
wrenches. 

In many cases, poor running or hard start¬ 
ing arc due to the fact that routine adjust¬ 
ments which should be checked periodically 
have not been carried out. 

It a competent tunc-up is performed, and 
the machine still fails to run correctly, then 
you can begin to check more serious items. 


add a cup or more of oil. Slosh this mixture 
around inside the tank so the oil will coat the 
tank walls to prevent rust. These precautions 
are not necessary on machines with fiberglass 
or alloy tanks which need only be drained. 

'5. Remove the spark plug(s) and add an 
ounce or two of oil to each cylinder. Turn the 
engine over slowly several times, then add a 
little more oil. If possible, position the pis- 
ton(s) at top dead center, and add a little 
more oil. Repeat this procedure every few 
weeks of storage. Stuff a piece of a clean, lint- 
free rag into the spark plug hole(s). 

6. Place a piece of business card w hich 
has been coated with clean oil between the 
contact breaker points to retard oxidation. 

7. Remove the battery from the motorcy¬ 
cle. Store it in a cool, dry place and trickle 
charge it monthly . 

8. Put a coat of wax on all plated surfaces. 

9. Support the machine vertically , pref¬ 
erably with both tires off the ground. De¬ 
crease tire pressure by a few psi. 

10. Cover the machine with a breathable 
cover. 

11. Before restoring the machine to ser¬ 
vice flush the gas tank and refill with fresh 
gasoline. Change the oil. Clean the oil out ol 
the eylinder(s) by kicking the engine over 
briskly several times with the plug(s) out. 
Continue kicking the engine over to circulate 
the oil thoroughly before starting the engine 
(especially important on ohc models). Clean 
the points, check tire pressure, etc. 


Tune-up related items, though, arc very 
common sources of trouble. Replacement 
items such as spark plugs and breaker points 
are subject to harsh conditions. Points will 
become worn just in normal use due to the 
job they perform. They must make and break 
electrical connections for spark to occur. 
They also have a fiber heel which is con¬ 
stantly in contact with the breaker cam, and 
this will wear. 

The points will become unserviceable 
even faster if they are not properly adjusted, 
or if the condenser is bad. 

Spark plugs can last 15000 miles in some 
motorcycles under some conditions. They 
can also become fouled .liter only 1500 miles 
in other bikes under other conditions. The 
number of factors w hich affect spark plug life 
arc legion. If the fuel/air mixture is too lean 
or too rich, tin* plugs may burn or foul. Two- 
stroke oil pump adjustments will naturally 
come into play here. If the plug is too hot or 
too cold for the type of riding you do, this w ill 
also have an adverse affect not only on perfor¬ 
mance, but also on the life span of the plugs. 

If you have a two-stroke, even the brand of 
injection oil you use will have a bearing on 
the matter. 

All these items should be kept in mind 
when attempting a tune-up. Manufacturers 
give recommended change intervals for 
things like points and plugs, but these arc re¬ 
ally only estimates based on their experience 
with machines used under ‘‘normal” condi¬ 
tions. "Normal" for you. certainly, may be 
another matter. 
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COMPRESSION TEST 

1. A compression check should he made 
before each tune-up, as this will give a gen¬ 
eral clue to engine condition. 

2. The engine should he at operating tem¬ 
perature. 

3. Insert the gauge into the spark plug 
hole. If the gauge is the “hold-in" type, use a 
quantity of oil on the rubber tip to give a good 
seal. 

4. Mold the throttle wide open and kick 
the engine oxer briskly. Note the compres¬ 
sion reading. 

5. Although not all manufacturers prox ide 
compression specifications, most four-strokes 
will average about 160 psi, and most two- 
strokes about 110 psi. 

6. On multi-cylinder machines, the dif¬ 
ference between cylinders is important. Cyl¬ 
inders must have compression within 10<7r of 
each other. If they vary more than this, sus¬ 
pect some sort of mechanical damage to the 
low cylinder(s). 

7. On four-strokes with low compression, 
squirt a small quantity of motor oil into the 
cy linder and check compression again. If it is 
now higher than the original reading, the pis¬ 
ton rings or cy linder are worn. If the second 
compression reading is not higher than the 
first, suspect worn, damaged, or.improperly 
adjusted valves. 

8. On two-strokes especially , if the com¬ 
pression increases over a series ol sexeral 
tune-ups, the piston crown and combustion 
chamber are becoming carboned up and 
should be decarbonized. 



Checking compression 


SPARK PLUGS 

1. Spark plug deposits may be cleaned 
with a wire brush. Hemoxe deposits from the 
center and side electrodes. Clean out any 
trapped particles with solvent or air pres¬ 
sure. If a commercial "plug cleaner" sand¬ 
blaster^ is ust“<l note that oily or oilfouied 
plugs should not be cleaned with these de¬ 
vices as the oil w ill catch anti hold the abra¬ 
sive cleaning particles. 

2. Check electrode condition. Replace the 
plugs if they are worn, rounded or partially 
melted. "Square off" electrodes with a thin 
file 

NOTE: Do not attempt to file plugs }iith a 
fine wire center electrode. This will only 
bend or damage the electrode making the 
plug useless. 

3. Adjust the gap by bending the side 
electrode. Plugs should be gapped with a 
wire-type feeler gauge, rather than the blade 
type, since they are more accurate. 


Squaring oft the center electrode 




Checking spark plug gap 


4. If new plugs are being fitted, be sort' 
they are the correct heat range and reach. 
The latter is especially important. If plug 
reach is too long, the lower threads will pro¬ 
trude into the combustion chamber. Exen if 
the piston does not hit the plug xxhen the 
engine is (unit'd oxer, these threads xxill be¬ 
come carbon coated during operation, and it 
xvill become impossible to remox e the plug. 

If a plug x\ ith too short a reach is fitted, the 
plug hole xvill shield the spark xxith adverse 
effects on the combustion process. Addi¬ 
tionally, the loxxer plug hole threads xxill 
become carbon covered, making it difficult or 
impossible to fit the correct reach plug later. 

5. Spark plug heat range refers to the 
plug’s ability to dissipate heat, and is depen¬ 
dent upon the amount of insulation around 
the center electrode. 

Spark plugs ol a certain heat range are rt»c- 
oinmended by the \ annus factories after e\- 
tensive testing, and should therefore be suit¬ 
able for most riders. 

There is, hoxxexer. some range of choice if 
performance of the standard plugs is not sat¬ 
isfactory . If the machine is run constantly at 
high speeds or under heavy loads, a plug one 
heat range colder than standard may be used. 
Note that the colder plug may tend to load up 
during loxv speed operation, hoxxexer. 

If the machine is run at predominately 
sloxx speeds and loxv loads, a plug one heat 
range hotter than standard can be used. 
CAUTION: Fittings of plugs more than 
one heat range step in either direction from 
the recommended plug is not recom¬ 
mended 

6. Before fitting spark plugs, check that 
the sealing gasket is in good condition. 
Lightly lubricate the threads xvith oil or light 
grease. Use a torque xvrcnch, where pos¬ 
sible, to install the plugs. Take care not to 
overtighten the plugs. Plugs xvith 14 mm di¬ 
ameter threads should be torqued to about 
18 ft lbs. Smaller plugs (10-12 mm) should 






Bending the side electrode 

A 

t 

Mol typr Medium type CoM type 

Spark plug heat range is a (unction of the length 
of the center electrode insulator 




Normal (left) and projected tip center electrodes 



Be sure that plugs of the proper reach (center) 
are fitted ^ ^ 






























































General Information 




A 

B 

C 

D 

AB 

AP 

BP 

BU 

R 


a Thread 
a 18mm 0 

m Thread 
a 14mm 0 

m Thread 

a 10mm 0 

a Thread 
a 12mm 0 

Thread 

■ 18mm 0 

■ Hen. 20 6mm 

Thread 
a 18mm 0 

■ Projected Insulator 
type 

Thread 
a 14mm 0 

■ Projected Insulator 
type 

Thread 
a 14mm 0 

■ Surface Discharge 
lyp® 

J Resistor type 


Heat rating 
numbers 

2 Hot 

4 A 

5 

6 

7 

8 
9 

10 

11 

12 T 

13 Cold 


E 

F 


Reach 
■ 19mm 
" 0 / 4 ') 


■ Taper 

■ seat 


c 

M 


B Competition 
a type 


a Special for 
a Mazda Rotary 


H 


Reach 
• 12.7mm 
1 0 / 2 ') 


L 


Reach 
11 2mm 
(7/16') 


Blank 
18mm0 : 


14mm 0 : j?« ach 

9 5mm 
0 / 8 ') 


N 


Racing type 

■ (Nickel 

■ electrode) 


P 

s 

V 

w 

X 


Racing type 

■ (Platinum 

■ electrode) 

Super wide 

■ range 

■ electrode 

a Fine wire 
a electrode 

a Tungsten 
a electrode 

a Booster gap 

■ »ype 


The letters and numbers that make up the spark plug type are the manufacturers’ code for various 
characteristics of the plug. This Is NGK’s system 


he tightened to about 12 ft lbs. If it is not pos¬ 
sible to use a torque wrench, turning the 
plugs about Vt to V& turn after they are band- 
tight should secure them sufficiently. 

NOTE: Plugs for individual models as rec¬ 
ommended by the manufacturer are given 
in the " Tune-Up Specifications ” chart of 
each section. Comparable plugs of different 
makes may also he used provided heat 
range and reach are the same. 

BREAKER POINTS 

The breaker points and the condensers wired 
to them are one of the most critical parts of 
the ignition system. The points are subjected 
to w ear through electrical arcing and wear of 
the heel or rubbing block which bears against 
the breaker cam For this reason, the points 
are w orthy of close attention. 

Inspection 

1. Make visual inspection of the breaker 
point surfaces. A slight graying of the sur¬ 
faces is normal. 

2. Check for pitting or burned spots on 
the points. 



Breaker polnl conditions 
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Points should be aligned when closed as shown 


Unserviceable points. Note deeply pitted area, 
cracked contact, and the fact that the pitted area 
is off center Indicating misalignment 


3. If the surfaces are the normal gray, or 
if burnt spots are small, the point surfaces 
may be restored by running a thin, flat points 
file through them. This file should be de¬ 
signed specifically for contact breaker points, 
and the points should be open when using 
the file. 

4. A too vigorous use of the file may 
render the points unusable. Do not remove 
any more material than is necessary' to elimi¬ 
nate pitting or other irregularities. 

5. After filing, clean off the points with a 
solvent. Finish up by allowing the points to 
close on a piece of business card, and then 


Check contact surface for pitting as shown 





Points Incorrectly aligned 


pulling it out. Continue doing this until the 
points no longer leave a mark on the card. 

6. It is also possible to restore points by 
w orking them on an oilstone, w hich of course 
will require their removal from the machine. 

In this case care must he taken to avoid re¬ 
moving too much metal. 

7. If pitting or burning is severe, the 
points should be replaced rather than filed. 
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Extremely dirty points must be cleaned. Excess 
breaker cam lubricant is often the cause 


static method, note that the reaction of the 
test light or meter should he immediate 
when the points open. A noticeable hesita¬ 
tion in the meter or light is often due to worn 
or dirty points. 

11. Check the condition of the heel which 
bears on the breaker cam (if it is visible). 
Replace the points if the heel is excessively 
worn. 

12. Make sure that point wire(s) are prop¬ 
erly arranged. The moving point must be 
electrically insulated from the engine which 
is accomplished in most cases by means of 
insulating washers. These must be properly 
installed. Check the positions of any such 
insulators whenexer points are replaced Be 
sure that the points primary wire is correctly 
routed through any rubber grommets, and 
that the wire has no frayed or cut insulation. 
Be sure that fitting the points coxer (xvhere 
applicable) xxill not pinch the xxire(s) or touch 
the points themselves. On some machines, 
clearance between such covers and the 
points is very small, and it max be possible 
that the cover will touch the primary xxire 
terminal if installation is not correct. This xvill 
ground out the points resulting in a no-spark 
condition. 

NOTE: Points must be remapped aftn fd- 

mg 


These points show norrnel wear and require only 
cleaning to stay in use 


NOTE: Xnv points may have a preserva¬ 
tive ctxitinp, on them to retard oxidation. 

This must be remitted with a solvent before 
the points are installed 
The condenser(s) should be replaced as well. 

8. When closed, points should he flat 
against one another If they do not. it is possi¬ 
ble that one of them is unevenly xxom or that 
one or the other is bent out of alignment. In 
this case, replace the points. 

9. On battery-ignition motorcycles, an 
ohmmeter can be used to give a further clue 
to point condition. When closed, the resis¬ 
tance across the points should be zero. If 
resistance is somewhat higher than this Checking point gap 
value, the points should he replaced. 

10. If the ignition timing is being set In a 

Lubrication 


Filing breaker points 


1. It is necessary to lubricate the point 
breaker cam occasionally to minimize xvear to 
the breaker point heel, which will eventually 
cause retarded ignition timing 

2. Most motorcycles have one or two felt 
xvicks so mounted that they gradually apply 
lubricant to the cam. A small amount of high 
melting-point grease should be applied to the 
felt and the felt arranged to that it bears 
lightly on the breaker aim. 

3. On a few motorcycles, the felt doe* not 
contact the breaker cam directly, hut sits in 
the breaker cam shaft. Lubricators of this 
type should get a few drops of oil. 

4 If the felt wick is missing, a small quan¬ 
tity of grease should be applied to the ami it¬ 
self. Care must be taken in either case, how- 
ex er. not to overlubricate, or the points max 
he fouled 


5. A drop of oil, or other lubricant such as 
molybdenum disulphide, can also he applied 
to the moving point pivot. 

IGNITION TIMING 

I. The ignition timing pnxedure varies 
according to the type of ignition system fitted 
(battery-and-coil, magneto, CDI) and accord¬ 
ing to the number of cylinders, and other fac¬ 
tors. 

2 In the most basic sense, hoxvexer, igni¬ 
tion timing is the procedure xvhereby the 
spark plug is set to fire at an exact piston posi¬ 
tion. 

3. There are txxo xxays the plug is signaled 
to fire: by mechanical or electronic means. 
The “electronic" method refers to Capacitor 
Discharge Ignition systems. The more com- 



Typlcel timing marks: "T” for top dead center, 
' F' for the fixed advance firing point, and two 
slash marks for the full advance firing point 



Ofal indicator for finding piston position when 
there are no marks provided 



Ignition timing is expressed either in millimeters 
before top dead center (TDC), or degrees of 
crankshaft rotation before TDC 
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mon inechiiiiic.il signal device refers to the fa¬ 
miliar contact breaker points found on most 
motorcycles. 

The spark plug fires at the instant the 
breaker points begin to separate. 

4 To check the ignition timing, then, one 
must know when the points open, and where 
the piston is .it this point 

Piston position can be determined in a 
number of ways, depending on model. On 
many motorcycles, timing reference marks 
are provided on the alternator or magneto 
rotor. These usually indicate piston Top 
Dead Center, the plug firing point at fixed 
advance, and the firing point at full advance. 

On other models, however, piston position 
must he determined by means of a dial gauge 
or a degree wheel. Since in these cases the 
ignition timing specification is given in milli¬ 
meters or inches before top dead center, or 
in degrees of crankshaft revolution before top 
dead center, the dial gauge or degree wheel 
is used to position the piston at the proper 
spot and to check if the points open at that 
point. 

5. When piston position has been es¬ 
tablished by one of the abov e methods, the 
next step is to determine when the points 
open. This can be accomplished in sev eral 
wavs. 

On magneto-ignition motorcycles, an ohm- 
meter or “points checker” is the simplest 
method of determining when the points 
open. One lead of the test instrument is con¬ 
nected to ground on the engine, and the 
other to the points primary wire, or primary 
wire terminal. 

When the points begin to open, the meter 
will register an increase in resistance. 

A device known as a “buzz-box” ac¬ 
complished the same thing, but allows the 
mechanic to bear when the points open, 
since it changes the pitch of its signal when 
this happens. 

Battery' ignition motorcycles can be timed 
with a simple test or continuity light. 

6. On the large majority of four-strokes, 
and on most two-strokes which are equipped 
with an electric starter, a timing advance 
mechanism is incorporated into the breaker 
cam. As the name implies, this device auto¬ 
matically advances the ignition timing (allow¬ 
ing the spark plug to fire sooner relative to 
the piston position) as the engine revolutions 
increase. This is the reason for the two sets of 
firing marks found on some alternator and 
magneto rotors mentioned previously. If an 
ohmmeter, test light, or continuity light is 
used to check the timing, the engine will not 
he running and you will he checking the tim¬ 
ing at the fixed advance point unless y'ou 
open the advance mechanism manually. This 
is "static timing.” On some motorcycles, “dy¬ 
namic timing” is also possible. This is done 
with the engine running, and it is possible to 



Test light in use 
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Static firing point for the left-side cylinder 


<§> • 



Full advance tiring point is indicated by two lines 



check the timing both at the fixed advance 
and the fully adv anced points. To do this, an 
automotive-type strobe light is used. Check¬ 
ing the timing at the full advanced position is 
preferred, since this is more critical to proper 
engine operation. 

7. On most models, the ignition timing is 
changed by rotating the plate on which the 
points are mounted, or hv moving the points 
themselves. This allows them to open sooner 
or later relative to the piston movement. On 
others, notably two-strokes, ignition timing 
can only' he changed hy changing the point 

8. Breaker points should be inspected, 
filed and cleaned if necessary , and gapped 
before checking the ignition timing. 

Timing Troubleshooting 

If trouble is encountered during the ignition 
timing procedure, check the following possi¬ 
bilities: 

1 If the points have been replaced, check 
that the contact surfaces are cleaned. Some 
points are coated with a preservative to pre¬ 
vent oxidation which must he removed with 
solvent when the points are put into service. 

2. If new points have been installed, 
cheek that all insulating washers, grommets, 
etc., are correctly installed. On battery-igni¬ 
tion systems the moving points must he elec¬ 
trically insulated from the engine (ground) 
when the points are open. On magneto igni¬ 
tion motorcy cles there will he some continu¬ 
ity here in any ease. 

3. If there is a no-spark condition after the 


points have been gapped, the feeler gauge 
blade probably deposited some foreign mat¬ 
ter on tin* contact surfaces. Clean them and 
try again. Such a condition may also cause 
sparking at the points when the engine is 
rifnning, hut this may also be caused hy a had 
condenser. 

4. If it is not possible to set the gap wide 
enough, the breaker points heel is worn. 

5. If it is not possible to set the timing cor¬ 
rectly, a severely worn breaker point heel 
may be the cause. Alternately, a sticking or 
otherwise defective timing advance mecha¬ 
nism may he the trouble. 

6. Using the dynamic method of ignition 
timing allows the operation of the timing ad¬ 
vance mechanism to he checked. On many 
machines, the mechanism is fitted behind 
the breaker point mounting plate and is eas¬ 
ily accessible after this plate is removed. On 
those magneto machines which use this 
mechanism, it is probably incorporated into 
the hack of the flywheel. 

Timing advance mechanisms consist of 
spring-controlled weights which arc pivoted 
at one end. As engine speed increases, the 
centrifugal force exerted on the weights grad¬ 
ually overcomes the spring tension, and the 
weights swing out from their pivot point, car¬ 
rying the cam along with them. 

As shown in the illustration, turning the 
breaker cam in the advance direction will 
swing the weights out. When released the 
cam should return to its original position. 

Sticking or frozen advance mechanisms 
must he replaced. It may he possible to free 
them with penetrating oil. The most common 
problem is loss of spring tension which 
occurs after extended mileage and which 
allows the advance to come on too soon. 



Checking the auto advance mechanism 


Electronic Ignition 

Electronic ignition systems (those not using 
breaker points) have been used for several 
years on a number of two-stroke motorcycles, 
and have recently been seen on some four- 
strokes as well. 

Point-less systems are usually referred to 
as "GDI” (Capacitor Discharge Ignition) or, 
as in the case of Suzuki, “PEI,” or Pointless 
Electronic Ignition. 

In either case the principle is the same: the 
substitution of a solid-state electrical compo¬ 
nent system in place of the breaker points. 

The advantages are obvious: usually, the 
system needs only peritxlic inspection of the 
timing which should never vary, and it obv i¬ 
ates the need to gap. clean, or replace the 
breaker points. A hotter spark and more ac¬ 
curate ignition timing can also he obtained. 
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Although similar in theory, these elec¬ 
tronic systems differ widely from make to 
make and it is not possible to generalize 
about them. 

In practice, they offer either low mainte¬ 
nance or no maintenance once set properly, 
and it is usually not necessary to recheck the 
ignition timing as a part of the tune-up pro¬ 
cedure. For more specific information, refer 
to the individual sections. 

VALVE ADJUSTMENTS 

For valve adjustment procedures for four- 
stroke engines, refer to the individual sec¬ 
tions. 

In all cases, valves must be adjusted on a 
cold engine. 

Most motorcycles use a simple screw fit¬ 
ting on the end of the rocker arm to make this 
adjustment, although there are exceptions. 
Some machines, like the 350 Honda, have 
the rocker anus mounted on eccentric shafts, 
and these shafts are rotated to provide more 
or less clearance, die clearance being mea¬ 
sured between the valve stem and the rocker 
arm. Some others use shims between the 
cam lobes and the valve steins to adjust the 
clearance, and in these instances you will 
need a micrometer and a selection of shims of 
the proper thicknesses. 

On machines on which clearance can be 
adjusted with feeler gauge blades, note that 
the blade should be a slip fit in a correctly ad¬ 
justed valve. 



Checking valve clearance 



Some models use eccentric shafts to adjust clear¬ 
ance 



Position the piston at TDC on the compression 
stroke to adjust the valves 


Great care must be taken when adjusting 
the valves. While some si mil I error is permit¬ 
ted on the loose side (which will result in 
noisy valves), setting the clearances too tight 
will often bum the \ahes after few miles. 

Before attempting to check or adjust the 
valve clearance, always cheek first that the 
valve is indeed fully closet! You should be 
able to feel a little play in the rocker arm if it 
can be reached. 

For single-cylinder machines, position the 
piston so that it is at Top Dead Center on the 
compression stroke. This will allow all valves 
to be adjusted, since all will be closed. Piston 
position marks can be found on the alternator 
or generator rotor, and **T” will indicate top 
dead center when it is aligned with the sta¬ 
tionary timing mark Note, however, that 
this is no guarantee that the piston is on the 
compression stroke: it may be on the exhaust 
stroke. Therefore, check for clearance at the 
valves before going further. If one valve 
seems to be open, rotate the engine 360° 
until the T mark is again aligned with the 
timing mark and recheck for play. 

For twins, the procedure is essentially the 
same. If rotor marks are there, they will 
probably be differentiated T" and “LT", the 
first being TDC for the right cylinder, the 
second for the left cy linder. 

If the tw in has a 360° crankshaft (meaning 
that the pistons rise and fall together), there 
may be only one set of marks What can be 
done in this case is to turn the engine over 
until the right (or left) intake or exhaust valve 
is opened by the rocker arm. then you can be 
sure that the corresponding valve for the 
other cylinder is closed, and can be adjusted. 
Continue to turn the engine over in like man¬ 
ner until .ill valves have been checked. 

Three- and four-cylinder engines are 
somewhat more complicated and information 
regarding them can lx* found in the indi¬ 
vidual model sections. 

CAM CHAINS 

Occasional adjustment of cam chains is nec¬ 
essary on most overhead-cam motorcycles in 
which the cam is driven by this method. 
Some, however, have hydraulically-ten¬ 
sioned chains which need no attention. 


On most designs, the chain tensioner con¬ 
sists of a spring-loaded rod with a chain slip¬ 
per at one end. When the crankshaft is posi¬ 
tioned at the point yielding the most slack at 
the point on the chain where the tensioner is 
located, a nut or bolt is loosened which re¬ 
leases the rod and allows the spring tension 
to take up the chain slack. The locknut or bolt 
is then tightened securing the rod in this 
position. 

Obviously, the most important part of the 
procedure is ensuring that the crankshaft is 
properly positioned. Usually, the position 
will be given with reference to the timing 
marks on the alternator rotor. 

Refer to the individual model section for 
specific cam chain adjustment procedures. 



Adjusting cam chain tension 


CARBURETORS 

Carburetor tune-up procedure will largely 
depend upon the type of engine, the type 
and number of carburetors, what kind of car¬ 
buretor controls are fitted, and ancillarv sys¬ 
tems. if fitted, such as oil pumps and the like 
which operate in conjunction with the car- 
bureator. 

Carburetor adjustments must always be 
made when the engine is at operating tem¬ 
perature. 

Pre-Adjustment Checks 

Belore attempting to make carburetor adjust¬ 
ments, all of the following points should be 
checked: 

1. Carburetor alignment. On flexible- 
mounted units, ensure that the carbnretor(s) 
are vertically oriented, and not tilted to one 
side or the other. This may effect fuel level 
and high-speed operation. 

2. Cable condition. Check throttle opera¬ 
tion, ensuring that the cable(s)are not kinked 
or binding, and that they and the twist-grip 
are well-lubricated If the gas tank has been 
removed and reinstalled, check that it has 
not trapped or pinched the throttle cables, or 
that the cables have not been forced to make 
sharp bends anywhere along tlieir route. 

3. Ancillarv systems. Carburetor adjust- 
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ments should he made last after all other sys¬ 
tems have been attended to in order to pre- 
\ent misleading symptoms. Cheek that the 
air clean is sen ieeable, the spark plugs are in 
go<xl condition, \al\es (four-stroke) are cor¬ 
rectly adjusted, and the ignition timing at 
least approximately correct. Also ensure that 
the gasoline is reasonably fresh, of the cor¬ 
rect octane, and that foreign material, such as 
water or dirt, has been purged from the fuel 
system. Cheek fuel filters, if applicable. 

Cable Adjustment 

1. On most motorcycles, provision is 
made for adjusting the throttle cubic to com¬ 
pensate for stretching. The adjuster is usually 
found at or near the twist-grip. This device 
should be adjusted so that the twist-grip has a 
small amount of noticeable free-play when 
turned. In general, this free-play should 
amount to about 10-15° of grip rotation 
before the slides begin to lift 

2. On oil-injection two-strokes, the oil 
pump cable adjustment must be checked any 
time the throttle cable is adjusted. 

3. After adjustment, turn the forks slowly 
from side to side with the engine idling. Idle 
speed must not change or the cable is too 
tightly adjusted or too short. Check routing. 

Idle Speed and Mixture 

Idle speeds which are recommended by the 
manufacturer should be adhered to in most 
cases. The idle running of a motorcycle 
engine is usually the most unsatisfactory car¬ 
buretor range. There are many reasons for 
this. For one, the quantities of fuel and air 
which are going into the engine are relatively 



Throttle cable adjusters 


POOR 



If flexibly-mounted carburetors are 



Direct-control carburetor. Pitot air screw (left) 
and throttle stop screw (center) 


small, and are controlled by equally smallish 
passages. These are more likely to become 
clogged with dirt or varnish than the much 
larger jets, and the mixture will then be 
upset. Further, the relative quantities of gas 
and air are more critical at idle, a situation 
which is compounded by the fact that one or 
the other can be adjusted by means of a knob 
or screw on the outside of the carburetor, 
anti can easily be adjusted incorrectly. 

Finally, since the engine is turning slowly, 
and is not under load, any irregularities in 
the mixture flow cause an erratic idle which 
may he irritating. 

On most motorcycles, a satisfactory idle 
can he obtained by carefully setting the car¬ 
buretors, ignition, and plugs to the recom- 



CV carburetor. The throttle lever screw (arrow) 
adjusts Idle speed while the pilot fuel screw 
(near manifold clamp) controls idle mixture 


GOOD 



mended specifications. As noted, above, idle 
speed should he set to the recommended 
specification. An idle speed which is too low 
may cause trouble by making smooth transi¬ 
tion to the slow or mid-range circuit impos¬ 
sible. On some motorcycles, tix> low an idle 
may cause damage to bearings and other 
moving parts due to the great lapse between 
power pulses. 

On the other hand, too high an idle speed 
may cause the rpm to hang up for a moment 
or so when the throttle is closed. It may also 
make engaging the gears noisy or difficult, or 
result in excessive brake lining wear by 
negating the effects of engine braking. 

Because of the low engine speeds in¬ 
volved, minor misadjustments or slightly de¬ 
fective components will be much more no¬ 
ticeable at idle. 

The idle mixture is determined largely by 
the pilot air screw which controls the amount 
of air mixing w ith the idle circuit jets, or the 
pilot foci screw w hich controls the amount of 
gasoline passing into the circuit. 

Carburetors may be equipped with one or 
the other of these screws. While exceptions 
exist, on most carburetors tin* location of the 
screw will indicate whether it is an air screw 
or a fuel screw. Generally, pilot air screws 
are located on the intake side of the carbu¬ 
retor, w hile most pilot fuel screws are located 
between the throttle slide and the engine 
manifold. Most “CV” carburetors use pilot 
fuel screws. 

It is only important to know whether you 
have an “air screw ” or a “fuel screw” if you 
intend to make mixture changes based on 
plug readings or road tests. Turning an air 
screw in will give a richer mixture, while 
turning it out will lean the mixture out. For 
pilot fuel screws, exactly the opposite is true. 

Regardless of type, pilot screw settings are 
given by the manufacturer, and should he 
adhered to, at least to within certain limits. 
The pilot screw settings are expressed in 
turns otet from the seated position. The pilot 
screw’s tip is tapered and is mated to an air or 
fuel passage. To make the adjustment, the 
screw is turned in gently until you can feel 
that it is lightly seated, then backed ont the 
given number of turns. For example, if your 
specification for the pilot screw setting is 
”2 l /2,” you will hack the screw' out this 
number of times. 

When turning these screws in, it is best to 
he very careful, as it is possible to ruin the 
tapered portion of the screw if it is turned 
down too tightly. 

When performing a tune-up, always turn 
the pilot screws out to the given specifica¬ 
tion. then make any necessary adjustments. 
It should not be necessary to vary the screw- 
setting more than Vi turn from the given set¬ 
ting unless changes have been made to the 
intake, engine, or exhaust systems If it is not 
possible to obtain satisfactory performance 
with the settings as specified, suspect 
clogged carburetor passages or air leaks, etc. 

NOTH: On many late-model motorcycles , 
the pilot screws are covered with limiter 
caps or other devices which will prevent 
any readjustment. These caps arc fitted to 
conform with clean air regulations . and 
they should not he removed, nor should 
the pilot screw setting he changed. 

Due to the large number of differing throt¬ 
tle linkage and carburetor assemblies used 
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Throttle stop screw 


today, no general procedure will he able to 
provide all of the information necessary to 
properly adjust the carburetors on most mo¬ 
torcycles. 

A few of the easier procedures are given 
below, but on most multi-cylinder machines, 
idle speed and mixture are controlled by 
complex linkages and are accomplished in 
many cases in conjunction with throttle slide 
synchronization, a procedure which requires 
a vacuum gauge. Therefore, detailed proce¬ 
dures for tuning these machines can be 
found in the applicable model section. 



Some carburetors have stlde alignment marks to 
facilitate synchronization 


SINGLES 

1. Single-cylinder machines, whether two- 
or four-stroke are easily adjusted in the fol¬ 
lowing manner. 

2. Alter setting the pilot screw to the 
given specification, allow the engine to warm 
up, then use the throttle-stop (or idle speed) 
screw so that the engine turns oxer at the 
specified rpm. 

3. Smooth out the idle, if necessary, by 
making careful adjustments to the pilot 
screw, but do not turn the pilot screw more 
than Mr turn in either direction from the rec¬ 
ommended specification. 


INCORRECT 



4. If satisfactory performance cannot be 
obtairied using the gix en specifications, check 
for clogged carburetor passages, air leaks, 
plug condition and gap, timing, damaged 
components, etc. 

TWINS 

For single-carburetor models, refer to "Sin¬ 
gles," above. For dual carburetor machines, 
the procedure is as follows: 

I Adjust the pilot screxxs for both carbu¬ 
retors to the recommended specification. 

2. To ensure that one cylinder is not 
"leading" the other it is necessary to equalize 
the idle speed 

3. With the engine at operating tempera¬ 
ture, disconnect one plug lead and turn the 
idle speed screw on the running cylinder in 
until the engine will run on one cylinder. Ad¬ 
just the running cylinder’s idle so that it is as 
low as |M)ssihle, then try to get it as smooth as 
is feasible using the pilot screw 

Do not turn the pilot screw more than M» 
turn in either direction from the recom¬ 
mended setting. 

4 Connect the disconnected plug lead. 
Hex the engine a fexx times to clean ofT the 
spark plugs, then disconnect the plug lead for 
the cylinder which lias already been ad¬ 
justed 

5. Repeat Step 3 for the other cylinder. 

6. Connect lx)th leads. Idle speed xvill be 
very high. Back out each carburetor s idle 
speed screxx in small, equal increments until 
the desired idle speed is arrived at. 

NOTE: On twins using a single ignition 
coil, disconnecting one lead will kill both 
cylinders. To get the engitie to run on one 
cylinder it inil he necessary to allow the 
disconnected lead to ground its spark 
against the cylinder head 

7. Synchronize the throttle plates (CV) or 
slides. 

On CV carburetors tin's can be done by 
opening the throttle slightly and checking 
that both throttle arms begin to move at the 
same time. 

On direct-control carburetors, remove the 
air cleaner(s) and cheek that l>oth slides begin 
to move at the same time. 

On some late-model twins, the throttle 
slides are fitted xvith a punch mark xvhich can 


CHECK HERE 



Check lor carburetor synchronlzetlon by ensur¬ 
ing that both slides clear the carburetor bores at 
the same time 


CORRECT 



MAIN JET 



LARGER NUMBER RICHER MIXTURE 
SMALLER NUMBER LEANER MIXTURE 


Q I leaner 

— o 

RICHER 


NEEDLE 


PILOT AIR ADJUSTING SCREW 

h®»= 

LEANER richer 

Carburetor metering components. If the unit has 
a pilot fuel screw, reverse the direction ot those 
arrows to lean or enrichen the Idle mixture 


lie aligned xvith inspection holes on the car¬ 
buretor bodies for synchronizNtion. 

An alternate method is possible on some 
machines. Turn the throttles open until one 
of the slides just clears the carburetor bore. 
Check by feeling the top edge of the bore 
xvith your finger. The other slide must be in 
exactly tin* same position. 

Slide synchronization is adjusted on most 
units by means of lie the cable adjusted atop 
each carburetor, or at the side on CV units. 

Carburetors can also be synchronized xvith 
xaciimn gauges if appropriate fittings are 
there. 

TRIPLES AND FOURS 

Dite-model triples and fours utilize throttle 
pulleys and linkages and you should refer to 
the specific section for precise adjustment 
procedures. For others xvith separate cables 
to each carburetor, the pnxedures are very 
similar to that described above for txxins. 
Manx models have punch marks on the 
throttle slides xvhich are to be aligned xvith 
inspection holes on the carl) Ixxlies to efleet 
synchronization. 


Road Test 

NOTE: Before carrying out any of the fol¬ 
lowing tests, new spark plugs of the fac¬ 
tory-recommended heat range should be 
fitted. Befirre making any alterations to the 
carburetor jetting based on the tests be¬ 
low, be sure that the carburetor does not 
have any a\r leaks , or that the engine is 
not carbon-choked, or running with worn 
rings, bad calves or seals, etc. Deceptive 
readings will be obtained in these cases . 
and if the unbalanced mixture is being 
caused by mechanical malfunction such as 
a leaking carburetor float needle, wrong 
float level, punctured float, blocked or ob¬ 
structed fuel lines or gas tank vent. 

The folloxving test is for the main jet. 

E Warm up the engine and accelerate 
through at least the first three gears at full 
throttle. When the engine is pulling high 
rpm, shut off the throttle, pull in the clutch, 
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an « kill the ignition, all as simultaneously as 
1 issible. 

2 Remove the plugs and note tlu* color. 
The plugs should he light tan to dark hro\vn 
in color it the carburetor settings are correct. 

3. If the plugs arc* black and wet with gas 
or oil. the mixture is too rich, and smaller 
si/e main jets should be installed. II the plugs 
are white, the mixture is too lean and larger 
main jets should he fitted. Main jets arc sized 
accordingly, the larger the number on the 
jet, the* more fuel it will pass in a given time, 
and the richer the mixture will he. 

NOTE: .Yei <7* change main jet sizes more 
than one increment at a time, each time 
neu jets are fitted, repeat the test until the 
plugs show the propir color. All plugs must 
show the same reading The use of caution 
is advised when fitting snudhr main jets. 
Too lean a mixture will cause ovirheating 
and probable piston seizure. 


The following section is provided to give the 
novice some idea of the methods and 
techniques used in rebuilding an engine 
and/or servicing various engine components, 
as well as indicating to a certain degree the 
kinds of tools necessary for this kind of work. 

The model sections, of course, provide 
step-by-step procedures for specific motorcy¬ 
cle's as well as giving all necessary specifica¬ 
tions. 


IS REBUILDING NECESSARY? 

Before beginning any procedure like engine 
rebuilding which will necessarily entail a 
good deal of time and money, it is worthwhile 
to determine first whether rebuilding is in¬ 
deed necessary. Of course, if there is a major 
component failure (such as a sudden and total 
loss of compression) the answer is obvious. In 
most cases, however, rebuilding is under¬ 
taken to cure less obvious malfunctions, or to 
repair damage due to normal wear which 
takes place over a long period of time and 
many miles. 

Even in the event of seemingly serious 
engine or transmission trouble, it is impor¬ 
tant to do a bit of preoperative testing or 
diagnosis prior to simply tearing tin* engine 
down. For example, if the transmission 
jumps out of gear, the cause may lx* due to 
worn or damaged engaging dogs on the gears 
themselves—and this will require splitting 
the crankcases: a major undertaking. On the 
other hand, this sort of problem may also be 
caused by a defect in the shift linkage. It then 
becomes a relatively simple job which in 
many cases can be fixed with the engine in 
the frame. 

Another example is poor engine perfor¬ 
mance. W hile this can be caused In worn out 
rings or cylinders, it is equally likely to lx* 
due to dirts or out-of-adjustment compo¬ 
nents in the tune-up svstem: points, air 
filters, carburetors, etc. Obviouslv, these 
simple parts should be checked before 
jumping to conclusions. 

If son think you need an engine rebuild, it 
max save a great deal of time and monev to 
first refer to the ‘ Troubleshooting" diagnostic 
charts in this manual. Also, examine the 
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A Once main jet size is determined to 
be correct, mid-range operation should be 
checked. Mid-range mixture is controlled by 
the needle jet and the needle. Repeat the 
test above, but do not use more than half- 
throttle when testing. Adjust the mixture by 
moving the needle clip up or down. 

NOTE: After considerable mileage, the 
needle and needle jet will become worn. 
This will cause a rich mid-range condition. 
If this occurs , replace both the jet and the 
needle. 

5. Mixture at idle and just above idle is 
controlled by the pilot screw. This adjust¬ 
ment is covered above. 

CAUTION: The effect that other badly ad¬ 
justed or worn engine components can 
have on spark plug color cannot be over¬ 
emphasized. Since main jets and other car¬ 
buretor settings are detn mined by the fac¬ 
tory after extensive testing , it is wise to 


ENGINE REBUILDING 

motorcycle itself‘closely and take into consid¬ 
eration its past life: mileage, maintenance 
history, etc. 

Some of the most obvious needs for an 
engine rebuild are given below. 

Mechanical Noise 

Few engines stop suddenly without provid¬ 
ing some sort of warning in the form of un¬ 
usual mechanical noise. Of course, some do. 
Piston seizure is one example, although if this 
happens you will know right away what the 
problem is. 

Noises can usually be isolated, and to some 
extent analyzed, by determining when they 
occur and from w hat part of the engine they 
come. 

Top end noise is perhaps the most com¬ 
mon. This can arise from badly adjusted val¬ 
ves, but you must determine whether the 
valve noise is a result of the need for periodic 
readjustment or something more serious 
such as indented valve stems, worn or dam¬ 
aged adjusters, worn cam lobes, scored or 
worn camshaft bearings, bent valves or dam¬ 
aged valves or seats. 

II the noise is confined to one valve (and 
you can usually tell, since the ticking will be 
unmistakable) some sort of mechanical dam¬ 
age is likely. In any event, check the clear¬ 
ance and proceed from there. 

Another common top end noise is due to a 
loose or worn cam chain. Readjust the chain 
according to the given procedures. If the 
noise persists the chain may have to be re¬ 
placed. 'This type of problem is almost always 
confined to very high mileage motorcycles, 
or those on which the chain was improperly 
adjusted. You can check this on some 
machines on which the cam chain also drives 
the breaker points. If the ignition timing 
marks seem to jump all over the place when 
strobe-timing, chances are that a worn cam 
chain is the cause. 

A grinding or w hiuning noise from the top 
end of ohc engines may be due to worn or 
scored camshaft hearings. 

Ixnver end noises are a bit harder to iden¬ 
tify, since there arc* many more potential 
causes. 

A clicking or ‘snapping* noise, especially 
noticed when the engine is cold or just when 


suspect that things other than the jet sizes 
are causing misleading plug readings. 
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w Opening 
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needle 
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main jet 
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the clutch is let out and the engine put under 
load, may lx* due to piston slap-worn pistons 
and/or cylinders. 

Roller bearing lower ends can sometimes 
give indications that they are damaged by a 
rumbling sound which increases in pitch as 
the engine speed increases. Under heavy 
load, a badly damaged ball or roller bearing 
may produce a rapid thumping. 

Plain bearing lower ends are usually a little 
quieter, but they, too, will whine or bang 
under load. 

A knocking sound in the lower end, espe¬ 
cially when the engine changes speed, may 
be due to worn or damaged connecting rod 
plain bearings. If the rod bearings are roller- 
type, the noises may be similar to those of a 
ball or roller lower end as described above*. 

Transmission noises are usually easier to 
identify. About the only really serious 
symptom is gear noise which indicates worn 
gear teeth. Chattering or grinding sounds 
may be due to worn or damaged transmission 
shaft bearings, but this is very unusual. 

Performance Loss 

Loss in performance is difficult to notice 
since it most often occurs over a long period 
of time, and is intrinsically tied up with 
tune-up adjustments and service procedures 
which are often ignored. 

Before taking an engine apart because of 
loss in performance, first go over all of tlu* 
tune-up operations and maintenance items 
relating to the ignition and fuel systems. On 
two-strokes, decarbonize the engine and 
exhaust system. 

Make a compression check (sec* 
“Tune-Up," above). This is one ol the most 
revealing tests you can carry out without 
dismantling the engine. 

Oil Consumption 

Oil consumption is one of tlu* most common 
symptoms of worn engine components and 
one of the easiest to identifv. 

The onh problem is determining how 
much oil consumption von can live* with. 
Many people are willing to put up with an oil 
burner until the tell-tale blue-white smoke 
from the exhaust pipes becomes embaras- 
sing. 
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All engines will consume some oil under 
certain conditions. Four-strokes, however, 
are not supposed to smoke noticeably, and 
when this happens you can be sure that wear 
in the engine has become excessive. 

Note that oil smoke is blue or blue-white. 
Black smoke is carbon or unburned fuel and 
may be caused by excessive carhon build-up 
on the piston crown or combustion chamber, 
an excessively rich fuel/air mixture, incorrect 
ignition timing, or other causes. 

Oil burning may lx* due to worn rings, 
worn pistons or cylinder bores, worn valves 
or valve guides, damaged valve seals, or bro¬ 
ken rings. 

Wet black, oils spark plugs will confirm 
oil burning. If all of the plugs of a multi¬ 
cylinder high-mileage machine are in this 
condition, normal, long-term wear is the 
cause. If only one plug is oil-fouled, suspect 
mechanical damage to that cylinder. 

ENGINE REBUILDING METHODS 
General Service 

1. Engine work requires extra care and 
attention to detail especially during disas¬ 
sembly and assembly procedures. While 
largely a matter of common sense, the fol¬ 
lowing points should be noted. 

2. It is important that no undue force be 
used when removing or installing engine 
parts. If a part resists removal, lx* sure sou 
are using the correct procedure and the right 
tool. Use a parts loosener or penetrating oil 
whenever necessary. 

3. Phillips-head engine screws should 
always be removed and installed with .ui im¬ 
pact driver. Not only are these screws put on 
tightly to begin with, on some models they 
tend to seize in the cases due to corrosion on 
the threads. 

4. When threading and screw or bolt into 
an allow casting (such as crankcases or cylin¬ 
der heads), it is recommended that the 
threads be coated with an antiseize paste. Al¬ 
ternately, oil or grease can be used, but these 
may not work as well as the paste. The reason 
for this is to prevent the screw or bolt from 
seizing in the alloy casting which makes fu¬ 
ture removal easier and minimizes the 
chance of damaging the threads or snap¬ 
ping the screw or bolt while attempting re¬ 
moval. 

5. A torcpie wrench is a necessity for 
most engine work, especially if the cy linder 
head is removed Because of the high tem¬ 
peratures at which cylinder heads run. and 
the resultant expansion, an improperly tor- 
qued head may allow compression leaks, 
blown head gaskets, and/or a warp age of the 
head itself. It should be noted that a com¬ 
pression leak will very often cause the engine 
to seize in a short time. 

6. When tightening a bolt or nut for 
which a torque specification is given, be sure 
that the threads are elean. Oil them lightly 
where possible to ensure an accurate torque 
reading. 

7. When securing a component which is 
held by two or more bolts or nuts or screws, 
tighten them gradually and in across pattern 
so that the component goes on straight. Cyl¬ 
inder head bolt or nut tightening orders are 
given in the individual sections, and lor some 
motorcycles, crankcase l>olt tightening 
orders are given as well. 


8. In most cases, gaskets should be re¬ 
placed rather than reused. This is especially 
true of metal gaskets which derive part of 
their sealing ability from being compressed 
when the part is torqued. Once disturbed, 
the gasket may not provide the same seal as 
when new. 

Sometimes, however, it may be easier to 
leas e paper gaskets alone if they are in no 
way damaged. 

Copper sealing washers can often be re¬ 
newed by heating them until they are red- 
hot, then allowing them to cool. This will 
soften the copper, allowing it to form a better 
seal. 

9 The use of gasket compounds or seal¬ 
ing agents is sometimes recommended by 
the manufacturers, and when this is the case, 
it will be noted in the text of the individual 
sections. In other cases the uses of such com¬ 
pounds is optional, but they are usually not 
needed. On the majority of nuxlern motor¬ 
cycles, the thickness of gaskets and the width 
of mating surfaces make gasket compound 
unnecessary Oil leaks are therefore not in¬ 
herent in the design, and if the engine does 
leak, it is probably due to a damaged gasket, 
a knicked or warped mating surlace, or an 
improperly installed part. Determine the 
cause before attempting to stem the leak w ith 
gasket compound 

Additionally, the use* of such compounds 
may make future rcmoxol of the gasket a 
chore, since all traces ol the old gasket and 
compound must be remoxed from the mating 
surface. 

If gasket compound is used, it must be 
applied carefully, to a\oid clogging oil pas¬ 
sages or being squeezed into the engine 
when the part is tightened 

Be sure to follow manufacturer's instruc¬ 
tions for suitability and use 

10. For some operations. spc*ci.il tools are 
required For s.ilety and reliability, it is sug¬ 
gested that you purchase these tools where 
possible. 

11. Whenever engine components are re- 
moxed. they should be marked lor jxisition 
w hones er the potential for incorrect installa¬ 
tion exists This is especially true for parts 
like pistons, xalxes, valxc* springs, etc., 
which must always be installed in the same 
location from which they xxere removed. 

12. All engine components should be lu¬ 
bricated by hand before the engine is started 
ill ter work has been done. For example, pis¬ 
ton rings and skirts should haxe a coating of 
motor oil on them before the cylinder is in¬ 
stalled. The same holds true of crankshaft 
and connecting rod bearings, cams, rocker 
arms. etc. 

13. The replacement of parts which are 
not reusable should be considered before 
disassembly Gaskets and oil seals are obvi¬ 
ous. In many cases, however, the reuse of 
snap-rings and circlips is specifically not rec¬ 
ommended These items are often delormed 
by removal and should be replaced. Of spe¬ 
cial importance in this regard are piston wrist 
pin and transmission shaft circlips. 

14 While most engine components can be 
cleaned in a safe solvent after removal, this 
procedure is not recommended for roller and 
ball bearings which are going to continue in 
use. Immersion in any but the purest solvent 
may allow minute particles to enter the bear¬ 
ing, causing a rough movement and possible 
damage. It is preferable to clean hall and rol¬ 


ler bearings by squirting clean motor oil 
through them. This will serxe to carry away 
the greater part of any particles which may 
have entered the bearing. 

15. Some components are pressed into 
place, and heat or cold may be used to facili¬ 
tate removal An example is bearings or 
bushings which are tight fits in an alloy case. 
Since the expansion rate of an alloy when 
subjected to heat is greater than that of steel 
or iron, the case can be heated before remov¬ 
ing the bushing or bearing. This can be done 
with a propane torch, but care must be taken 
to heat the alloy gently and evenly, and to 
keep the flame off the bearing. However, 
since uneven heating may cause the alloy 
part to warp, it is somewhat safer to heat it in 
an oven or on a hot plate. Extreme heat 
should not be necessary . Since some ol the 
heat w ill be transferee! to the bearing or 
bushing, removal c;ui be made even easier in 
some cases by running a damp rag or an ice 
c ube around the bearing. The chill will cause 
it to contract xery slightly, and. since the 
heat caused the alloy to expand, the bearing 
or bush should come right out. 

This handy aid cannot be used in other sit¬ 
uations. For example, it is not possible to 
remoxe a ball or roller bearing from a steel 
shaft by heating. The expansion rate xx ill be 
about the same and the swelling ol the shait 
xx ill nullify any expansion of the bearing. In 
addition, as noted aboxe, hearings should not 
be heated by contact xvith a flame. 

There are some instances in xxliich heat 
xx ill not xvork For example, when pressing a 
bushing into a case. Although the normal 
procedure xvould be to heat the case, some¬ 
times the bushing may be made from a sub¬ 
stance xxith like characteristic's The heat may 
be transferred to the bushing as soon as it 
contacts the case. It xvill then expand making 
installation xery difficult. Such occurences 
are rare, but the possibility should be recog¬ 
nized. 

16 After a four-stroke engine has been 
rebuilt, and all settings checked, it should be 
run for sexeral miles, alloxved to cool, and the 
head should be retorqued. Bcadjust xalxes 
and cum chain, if applicable. 

17. Folloxx owner s manual instructions 
for the care of a nexv engine if extensive 
rebuilding xxas done Keep a close watch on 
engine temperature lor the first sexeral miles 
after the rebuild. 

Bearings and Seals 

1. Many bearings (such as for the crank¬ 
shaft and transmission shafts) are fitted with 
an oil seal. If removed, these seals must be 
replaced. Seals which are pressed into their 
housing may be pried out with a hooked tool. 



Removing an oit seal 
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on seal must be even 



WRONG 

Correct and incorrect seal installation 

as illustrated Wln*n fitting a new seal, be 
sure it is not cocked or tilted in the housing. 
Lubricate the lips of all seals before inserting 
any shaft into them 

2. A rough check of the condition of ball 
ami roller bearings can be obtained by lubri¬ 
cating them with oil. and noting any binding, 
roughness, or noise during rotation. Binding 
may be due to foreign particles which found 
their way into the bearing during the disas¬ 
sembly procedure, and they can sometimes 
be removed by squirting clean oil through 
the bearing. If roughness persists, or if the 
bearing is obviously damaged with pitted or 
discolored balls or rollers or scored races, it 
must be replaced 

3. Some bearings can also be checked by 
holding the outer race firmly in place, as il- 



Check bearing races for imperfections 



Checking a bearing for excessive play 



Checking bearing clearance with a dial indicator 
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lustrated, and attempting to move the inner 
race back and forth No movement should be 
possible 

4 A more precise method of checking 
bearing clearance involves the use of a dial 
gauge. 

5. Plain bearings must exhibit a perfectly 
smooth, featureless surface, or they must be 
replaced. Clearance of plain bearings is best 
checked with Plastiguage* or by measuring 
the bearing journal and subtracting this value 
from the diameter of the bearing itself. 



Plain bearings should be featureless as on the 
right 



Removing a con rod plain bearing 


Top End 

The following procedures are common to 
most motorcycles. 

While most of the following inspections are 
written in the singular, bear in mind that any 
work done to one cylinder must be done to 
all of them in a twin or multi. Some parts, 
such as valve springs, piston rings, pistons, 
etc., must of course be replaced in sets, even 
if only one is unserviceable. Boring, honing, 
valve lapping, etc., must be done to all of the 
cylinders for the same reason. 

FOUR-STROKE 
Cylinder Head 

1. Clean carbon deposits from the cylin¬ 
der head using a wire wheel or a blunt in¬ 
strument such as a butter knife or the 
rounded edge of an old hacksaw blade. Do 
not use a pointed instrument 

NOTE: Decarbonizing the head with the 
valves in place is recommended as this min¬ 
imizes chances of damaging the valve 
seats. 

2. Make a cheek of valve seating efficiency 
by pouring a small quantity of gasoline into 
each of the ports anti allowing it to stand for 


about five minutes. If the valves are seating 
properly, leakage into the combustion 
chamber will be minimal. If the gasoline 
leaks in quickly, the valves should be lapped. 

♦ Before removing the valves, note that most 
models and that progressively wound valve 
springs and that these types of springs are 
always installed with the close pitch side to¬ 
ward the head Also, each spring should be 
assembled to its own valve, and each valve to 
its guide. Mark the pieces for location as they 
are removed. 

3. Valves can be remov ed after compres¬ 
sing the valve springs with a spring compres¬ 
sor. On some machines, they can be re¬ 
moved with a suitably sized socket. Turning 
the head upside down and pressing the valve 
spring against the socket while holding the 
valve against its seat should allow the valve 
keepers to fall out. When they do so, the 
spring assembly and valve can be remov ed. 
Remove the retainer, springs, spring seats 
and any washers fitted. Remove the valve 
guide oil seals, if so equipped. 

NOTE: Sew valve guide oil seals should he 

used on assembly. 

4. Check the cylinder head for warpage, 
where possible, by placing it on a very flit 
suface such as a piece of plate glass and prob- 



Progressiveiy wound valve springs are always 
installed with the close coils (arrows) towards the 
cylinder head 



Check the bearing surfaces for scoring or marks 
as on the right 



Scored cam bearing cap must be replaced 
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ing around the cylinder mating surface with a 
thin feeler gauge. The head mating surface 
should be very fiat (i.e., it should not be pos¬ 
sible to slip the feeler gauge between the 
head and the glass). If it is warped, the head 
can be lapped. Be sure to remove only 
enough metal to rectify the warpage. If warp- 
age is slight, it can sometimes be remedied 
by putting a quantity of valve lapping paste 
on the glass and working the head back and 
forth in a figure-eight motion until the mat¬ 
ing surface is flat. A sheet of .emery cloth 
placed on a flat surface can also be used En¬ 
sure that the head is cleaned up very 
thoroughly after this operation. Check oil 
passages especially. 

5. Some overhead camshaft motorcycles 
have the cainshaft(s) riding directly on jour¬ 
nals cast as part of the cylinder head. Others 
use cam bearing housings which are remov¬ 
able. In either case the bearing surfaces must 
be smooth and featureless. Removing any 
imperfections from these surfaces by abrasive 
methods may make the cam-to-bearing clear¬ 
ance unacceptable. 

6. Where applicable, check that the 
rocker ann shafts are a snug fit in the cylinder 
head, not excessively loose. 

7. Check that all head and valve cover 
gasket surfaces are clean and smooth. Re¬ 
move all traces of old gaskets or gasket com¬ 
pound. 

Valve Assembly 

I. Check the condition of the roc ker arm 
shafts. They should be free of obvious signs of 
wear, scoring, or discoloration due to over- 



Scored rocker arm shaft 



Measuring rocker arm shaft diameter 



Check the shaft bore for scoring and the ball end 
for blueing or Imperfections 


^ ' * 



Check the shaft and rocker for vertical play 

heating Measure the diameter of the shafts 
at two or three places along their length 
NOTE: If any fop end components show 
signs' of discoloration it i.v usually the result 
of onrheating. and the cause must he de¬ 
termined Check the lulrrication system, oil 
passages, etc. 

2*. Check the inner lx)re of rocker arms 
for scoring. If any wear is ev ident, replace 
the rocker arm. Insert the rocker arm shaft 
into the rocker arm and check for play. There 
should be none. Or. if the proper in¬ 
struments are available, measure the bore of 
the rocker ann and compare it to the diame¬ 
ter of the shaft. 

Check the cam follower pad (where appli¬ 
cable) for pitting or wear. If any is present, 
replace the rocker arm Removing score 
marks by grinding is not recommended. 

On push rod models, check the ball-end of 
the rocker ann for damage. The ball should 
be smooth and shiny. 

3. With a vernier caliper or a short steel 
nile, measure the free-length of both the 
inner and outer valve springs. Replace 
springs in sets if any oi them has been com¬ 
pressed beyond the serviceable limit. 



Pitted rocker arm pad 



Measuring valve spring free length 


4. When the valve springs are removed, 
the valve should come right out of its guide. 
Any sticking or binding as the valve is pulled 
out will indicate that the valve stem or guide 
is in bad condition. 

5. Inspect the valve paying close atten¬ 
tion to the condition of the edges of the valve 
head for pitting, burnt or broken edges, ex¬ 
cessive carbon build-up, etc. A certain 
amount of carbon build-up on the v alve face 
and on the top of the exhaust valve head is in¬ 
evitable. These deposits should be carefully 
scraped off w ith a dull knife, or with a wire 
wheel, and the valve finished with a fine 
emery cloth. 



Decarbonizing a valve 



* 

% 


•* 



A burnt valve. Note chipped edges 



Deposits should not extend too far up along the 
valve stem 
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Do not touch the valve seating area during 
these operations. 

Carbon deposits, however, should not ex¬ 
tend too far up along the exhaust valve stem. 
This would indicate a worn or cracked valve 
guide. 

Wet oil on the back of the valve head is in¬ 
dicative of a worn guide (which must be re¬ 
placed) or bad seal. 



Check for a bent valve 



Measuring valve stem diameter 



Indented valve stem 

Holding the valve stem, spin the valve in 
y our fingers and watch the head. A wobble in 
the rotation of the head is indicative of a bent 
valve. Valve head runout can also be mea¬ 
sured with a dial gauge. 

6. Check the diameter of the valve stem 
with a micrometer. 

A quick check of the operational worth¬ 
iness of valve and guide can be done by put¬ 
ting a small amount of engine oil on the stem 
and inserting the valve into the guide. Place 
a finger over the other end of the guide and 
pull out the valve. A slight “pop” should be 
heard. 

A valve should move smoothly in the 
guide. If any tightness or sticking is encoun¬ 
tered as the valve is pushed into or rotated in 
the guide, it is probable that the valve is 
bent. 

A bent valve must be replaced, and if one 
is found, it is wise to inspect its guide very 
carefully, as it is likely to be cracked. 

7. Check the end of the valve stem for in¬ 
dented wear which may be caused by some 
ty pes of rocker arms. Although this damage 
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can be remedied on some machines by grind¬ 
ing the end of the valve, this procedure is not 
recommended since many manufacturers use 
stellite-tipped valves. Grinding may remove 
the hardened stellite surface and the indenta¬ 
tion will reoccur more quickly. 

8. Valve-to-guide clearance can be mea¬ 
sured by comparing the diameter of the valve 
stem with the inside diameter of the guide. 
Or, by placing the valve into the guide, hold¬ 
ing it about Vi inch off its seat, and checking 
movement in two directions with a dial 
gauge. 

9. Valve guides are replaced by driving 
them out with a drift. It is often necessary to 
heat the head before driving out the guides 
to avoid scuffing or enlarging the guide 
bores. Do not exceed 300° F. 

If the guide is cracked, it may be necessary' 
to chisel off the portion which extends into 
the port to allow removal. 

10. Most models have oversize guides 



Checking valve-to-gulde clearance 


available. Installation is accomplished by 
pressing the guide in until it is fully seated. 

11. After installation of a new guide, the 
guide must be reamed to the proper size and 
the valve seat must be recut. 

Valve Seats 

1. Valve seats can be checked by applying 
a thin coat of lapping paste to the valve seat 
and a coat of dye to the valve. Lap the valve 
lightly and check the pattern remaining on 
the valve. 

2. On most models, the valve seat should 
be 1.0-1.5mm wide and must be of the same 
width all the way around. The seat contact 
area must be centered on the valve bevel. 

3. If the valve seat does not conform to 
these standards, or if it is badly pitted, or if 
new' guides have been fitted, the seat should 
be recut. 


Lapping 

1. Valves must be lapped into their seats if 
the valve seat has been recut, a new' valve has 
been fitted, the leakage test shows poor seal- 
fng, or minor pitting on the seat or valve are 
noted. 




Valve seats: A, too wide; B, too narrow; C, too 
low; D, too high 

It should also be done as a routine opera¬ 
tion on high-mileage machines. 

2. Clean off all carbon build-up on the sur¬ 
face of the combustion chamber. Place three 
small dabs of valve lapping paste around the 
circumference of the valve head and place 
the valve into the guide. 

3. If you have a lapping tool, use it as the 
manufacturer directs. Usually, the tool will 
turn the valve back and forth while rotating it 
around the seat at the same time. Do not use 
excessive pressure during the operation. 

If you do not have such a tcxil, a piece of 



Hand lapping the valves 
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thick fuel line placed over the valve stem 
works just as well. Turn the valve back and 
forth and rotate it to a new position every few 
seconds. 

NOTE: Check the condition of the valve 

face and seat frequently. When a smooth , 

even finish is evident, stop lapping. Exces¬ 
sive lapping may lead to a pocketed valve. 

4 Remove the valve and clean it 
thoroughly. Remove any traces of lapping 
compound from the seat and the combustion 
chamber. Swab out the guide with a cotton 
swab soaked in a solvent. Squirt a little oil 
into the guide so that is may carry away any 
particles inside. 

5. Check the width and condition of the 
valve seat. If seat w idth is too narrow or too 
large, or if width varies, or if pitting still 
remains, the seat must be recut and the valve 
replaced. 

Valve Train 

On pushrod engines, tappets and pushrods 
should be checked as follows: 

1. Check the condition of the tappet pad 
which contacts the camshaft. It must be 
smooth and without score marks. If dam¬ 
aged, the tappet should be replaced, since in 
most cases the pad is specially hardened and 
grinding the pad flat is therefore not recom¬ 
mended. Check the pushrod cup for damage. 
Check the sides of the tappet for scoring, and 
replace it if damaged. 

2. Pushnxls must be perfectly straight, as 
is obvious. Also check the condition of the 
poshrcxl ends, making sure that any ball end 
is perfectly smooth and not discolored. 

Camshaft 

1. Closely inspect the cam lobes for pit¬ 
ting, wear or scoring, or discoloration Any 
imperfections w ill require replacement of the 
camshaft. Score marks on the lobes may not 
be removed by an abrasive method as this 
will affect the valve timing. 

2. Check the camshaft journals in the 
same fashion. Bearing surfaces must be with¬ 
out flaws. 

3. M easure the diameters of the journals. 




Measuring cam journal diameter 


A 

+ : 
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Cam lobe height (A) end base circle diameter (B) 



Check the inside diameters of the bearings or 
bushings. 

4. Check the height of each cum lobe. 

5. Check the camshaft for a bent condi 
tion. 

Cylinder and Piston 

1 Make a visual inspection of the cylinder 
bore, noting any imperfections. The cylinder 
walls should be uniformly smooth. 

Perform the following measurements to 
determine the extent of cylinder wear. If the 
cylinder walls are chromed, wear beyond the 
service limit requires replacement of the pis¬ 
tons and cylinders. On the much commoner 
iron cylinders, boring is the usual remedy. If 
boring is necessary, obtain the replacement 
pistons first, and bore the cylinders to the 
piston diameter plus the standard piston 
clearance. After boring, hone the cylinder(s) 
to produce a light cross-hatch pattern. 

2. Measure the diameter of the cylinder(s) 
at the top, middle, and bottom of the bore 



making all measurements in the same direc¬ 
tion (i.e. from the front to rear of the cylin¬ 
der). The difference between the smallest 
and largest of the three readings is the cy lin¬ 
der taper. The largest of the readings is to be 
compared w ith the bore serv ice limit if given 
for your machine. 

3. Turn the micrometer 90° and measure 
the bore at the top, middle, and bottom as 
before. The difference between readings 
taken in different directions yields cylinder 
ovality. 

4. Make a visual inspection of the pis- 
ton(s). Scoring, scuffing, or seizure marks on 
the piston skirt may be removed with a fine 
grade of crocus or emery 7 cloth if not severe. 
Sanding should be done to produce a cross- 



Score marks caused by piston seizure 



Remove minor scoring by sanding lightly end In a 
cross-pattern 



Cylinders should be smooth 
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Measuring piston diameter 


Checking wrist pin lit 


Piston Rings 

Two chocks to he made to the piston rings are 
side clearance and ring end-gap. 

I. Side clearance is checked with the rings 
installed on the piston. Insert a feeler gauge 
of the proper thickness between the ring and 
ring groove. If the clearance is ten) large, the 
rings or grooxes art* worn. If not sufficient, 
metal may have been pushed into the 
grooves due to a piston seizure. Check that 
the grooves are not just carboned up before 


Removal and installation of rings should be done 
with a ring expander 


Measure the end-gap with a feeler gauge of 
the proper thickness. If the eudgap is larger 
than the given value, replace the rings as a 
set. If the measured gap of new rings is larger 
than tht* standard value, the cylinder is worn 
and should be bored to the next oversize. 

If new rings are being checked, and the 
end-gap is too small the ring ends must be 
filed. Hold the ring steady, closing the ends 
over a thin. Hat file. Do not squeeze the ring, 
or allow the file to slip out from the ring 
ends, as this is the easiest way to break it. A 
few strokes of the file will increase the end- 

gap* 


Checking ring side clearance 


Measuring wrist pin diameter 

hatch pattern. If the score marks are more 
than about V 2 in. wide, or if the skirt has deep 
scratches, the piston(s) must be replaced. 

5. The rings must be free to move in their 
grooves. If they cannot, either they are car¬ 
bon clogged (which necessitates removing 
the rings and cleaning out the grooves), or 
metal has been pushed into the gnxnes by a 
piston seizure. In this case, piston and rings 
must be replaced. Since it is virtually impos¬ 
sible to remove frozen rings without breaking 
them, new rings will usually be required if 
the present set are carboned up. 

6. Measure the diameter of the piston(s) at 
the bottom of the skirt perpendicular to the 
wrist pin, or at the specified distance from 
the bottom if given. Compare the reading 
with the standard piston diameter, if given, 
and with the bore diameter. 

7. If possible, measure the inside diame¬ 
ter of the wrist pin boles. Check the fit of the 
wrist pin in the piston. It should be a tight fit 
with no play at all evident If the \\Tist pin fits 
loosely in the piston, either the piston or the 
pin is worn. 

8. Check the diameter of the wrist pin at 
three places along its length. Check for step- 
wear. 

Replacement of the pin is also required if it 
is in any way scored or discolored. 

9 Check the fit of the wrist pin in the con¬ 
necting nxl small end Hi ere should be* no 
vertical play Check the condition of the 
small end, noting any scoring or discolor- 


replacing the piston It new rings do not 
bring the clearance to the proper value, the 
piston must be replaced. 

2. To remove rings from a piston, a ring 
expander is recommended. Removing the 
rings by hand risks breaking them. 

3. To check ring end-gap, ensure first that 
the bore is not worn to the service limit. 
Place each ring, in turn, into its own cylinder 
at the bottom of the bore and push it in an 
inch or more. Use the piston to correctly 
align the ring in the bore. 

NOTE: Oil the rings before this operation 

to prevent scratching them on the bore 


Measuring ring end-gap 


Use the piston to align the ring in the bore 
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CAUTION: Do not make outre than a few 
strokes before rcchecking the end-gap. 11 is 
easy to remot e too much metal. 

4. Roll each ring around the piston in its 
own groove. If a ring sticks or binds in a 
groove, the grooves must he cleaned If this 
does not remedy the problem, replace the 
piston. 



Filing ring ends 



Roll the ring around the groove to check for free 
movement 



Cleaning out piston ring grooves 


5. Before fitting new rings, the ridge at 
the top of the cylinder must he removed. 
This ridge forms on all cylinders eventually 
because the top compression ring never 
reaches the very top of the cylinder, while 
the rest of the bore wears slightly. Fitting 
new rings on high-mileage machines without 
remov ing the ridge may cause the top com¬ 
pression ring to break when it contacts the 
ridge. 

6. The cv linder(s) should be hom'd before 
fitting new rings. Honing should be done to 
put a light cross-hatch pattern on the walls. 

Piston installation 

1. When fitting rings to pistons first note 
that the two compression rings are usually 
not interchangeable. 

2. Rings are always installed with the 
marked side up. On some rings this is 
marked ’Top," while on most others the top 



Rings are always installed with the stamped 
mark facing up 



Stagger ring end-gaps. Note piston position mark 

side is indicated by the manufacturer’s mark 
near the ring end 

3. Hing ends must he staggered around 
the piston since alignment would cause com¬ 
pression and oil leaks. Unless specific in¬ 
structions to the contrary are given, on mod¬ 
els with a single-piece oil ring, arrange the 
end-gaps 120° apart. On models with a two- 
rail oil ring, tlu* end-gap of the rail expander 
should be 120° from the gap of the lower 
compression ring and the end gaps of the oil 
rails should be about 45° on either side of the 
expander gap. 

In both cases the rings should be arranged 
so that none of the end gaps is at the very 
front or back of the piston or directly above 
the wrist pin hole, unless the manufacturer 
specifically states to do so. 

4 In almost all cases the piston crown is 
marked for proper installation If "IN is 
stamped on the crown, it must be located on 
the intake side, and the opposite is of course 
true if "EX" is marked. On pistons marked 
with arrows, the arrow almost always points 
towards the exhaust port 



Ring end-gap positions with three piece oil ring 


5 Be sure to use new wrist pin circlips 
and oil the piston rings and skirt before fit¬ 
ting the cylinder. Locate the circlips so that 
their end gap does not align with the wrist 
pin hole cut-out, if there is one. 

6. When the cylinder is installed, it is nec¬ 
essary to pay some attention to the piston 
rings so that they will enter the bore without 
breaking Many machines have a beveled 
area at the base of the cylinder which makes 
installation easy. On others, the rings must 
be compressed as they enter. On single¬ 
cylinder motorcycles this can be done with 
the fingers, but on twins and multis, ring 
compressors must usually be list'd. 

7. A way around the use of ring compres¬ 
sors can be used on some twins. Using this 
method, the pistons are installed in the bores 
as far as the wrist pin holes, the inside wrist 
pin circlips having already been fitted. The 
cylinder block is then supported above tlu* 
connecting rods while the wrist pins art* 
slipped in. 

If this method is used, care must be taken 
not to install the pistons backwards 

TWO-STROKE 

Cylinder Head 

1. Decarbonize the cylinder head, piston 
crown, and exhaust port by scraping off de¬ 
posits from these surfaces with a blunt knife 
blade or something similar. After as much 
carbon as possible has been removed in this 
manner, finish up with #4(X) grit sandpaper. 
NOTE: It is advisable to exirci.se extreme 
caution when decarbonizing these compo¬ 
nents to avoid scratching or straping of the 
metal itself. Therefore, sharp instruments 
should not be used for decarbonization. 

2 Inspect the spark plug hole in the head, 
making sure that it is clear of carbon particles 
and the like. The threads max' be cleaned out 
with a tap if necessary . 

3. Inspect the combustion chamber sur¬ 
face for smoothness. It should be free of any 
major surface imperfections as might have 
been caused by a botched decarbonization 
job. 

4. Check that the cylinder head mating 
surface is as smooth as possible. Clean olTany 
foreign matter with a very fine abrasive 
emery paper Place the head on a known flat 
surface, such as a piece of glass to check it for 
warpage. 



One method of Installing the cylinder without ring 
compressors 
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Cylinder bore measurement points 


Tlu* head should contact the glass all 
around Using very thin feeler gauges, try to 
slip them in between the cylinder head mat¬ 
ing surface and the glass. Ideally, you would 
not he able to do this. If you can, however, it 
indicates that the head is slightly warped. A 
straight-edge ran also he used. 

Head warpage can sometimes he reme¬ 
died, or mating surface imperfections re¬ 
moved, by placing the head on a perfectly flat 
surface which has an amount of valve grind¬ 
ing paste or a sheet of emery' cloth on it. The 
head can then be worked hack and forth, or 
lapped, in a figure 8 pattern, until the warp¬ 
age is eliminated or the imperfections re¬ 
moved. 

CAUTION: The most important consider¬ 
ation is that the lapping operation not be 
carried to extremes. It is vtry easy to re¬ 
move too much metal from the head. 



Checking head warpage with a straightedge and 
feeler gauge 



5. If hand lapping does not restore the 
flatness of the mating surface, it can be done 
on a machine designed for this purpose. 

Cylinder and Piston 

1. This piston is “cam-turned” in the 
same way, and for the same reasons, as the 
four-stroke piston described in the proceed¬ 
ing section. 

2. Wear of the cylinder bore is checked 
by making a series of readings at three or four 
places along the bore in one direction, and 
then turning the gauge 90° and measuring at 
the same places. The measurements are 
taken at the top, middle, and bottom of the 
bore, hut most manufacturers give exact 
points at which the readings are to he taken. 

3. Make a visual inspection of the piston. 
The skirt must he free of scoring or seizure 
marks. If present, it may lie possible to save 
the piston by polishing the damaged area 
with emery or crocus cloth. Sand lightly to 
produce a cross-hatch pattern. 

If the scored area was wider than Vi in., or 
if deep scratches remain .liter sanding, the 
piston should he replaced. 

4. Piston diameter is measured perpen¬ 
dicular to the wrist pin near the bottom edge 
of the piston skirt. Some manufacturers give 
a precise measurement point. 

Maximum allowable piston-to-cylinder 



Removing scuff marks from skirt. Sand to pro¬ 
duce a cross-hatch pattern 


When lapping the head, move it in a figure-eight 
motion 




1 o 1 

| O I 




Unsymmetrical piston (left) expands to circular 
shape during operation (right) 
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Measuring piston diameter 




Most makes give a certain distance above the 
edge of the skirt at which diameter is measured 



After boring, the edges ot ail ports should be 
bevelled 


clearance for most models is 0.1 mm (0.0039 
in.), and after this point the cylinder must he 
bored to the next oversize, unless it is a 
chrome-plated bore. 

If the cylinder is bored, it is necessary to 
chamfer all the edges of the ports with a file 
to remove any sharp edges. 

5. Piston rings must he free to move on 
the piston. If frozen, they may lie carbon- 
clogged, or the ring grooves may have been 
ruined by a seizure. If carbon-clogged, it will 
only he necessary' to replace the rings, hut 
deformed grooves necessitate replacement of 
the piston. 

6. Check ring side clearance by inserting 
the proper size feeler gauge between the ring 
and the bottom of the ring groove. If used 
rings do not have the correct side clearance, 
replace them and recheck. If new rings show 
the incorrect clearance, replace the piston. 

7. To check ring end-gap, remove the 
rings from the piston hv spreading the ends 
with the thumbs. After removal, check the 
rings for a twisted or warped condition. Such 
rings must he replaced. 

Some manufacturers give a "free end-gap” 
specification. As the name implies, this is a 
measurement of the ring end-gap as the ring 
sits after removal from the piston and is not 
to he confused with the more common “ring 
end-gap” which is measured with the ring in 
the cylinder bore (see Step 8, following). 
“Free end-gap” should he measured iifter a 
ring has been removed from its piston, and is 
intended to indicate whether the ring has 
been deformed by removal. 

8. Place each ring, in turn, into the top 
or bottom of its bore and push it in an inch or 
so using the piston skirt. This will ensure that 
the ring is aligned perpendicular to the cylin¬ 
der wall. 

First check that the ring is amtacting the 
cylinder wall at all points. Place a piece of 
white paper beneath the cylinder and sec if 
anything is visible between the cylinder wall 
and tin* ring. If you am see the white paper. 
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Checking ring side clearance 



Removing a piston ring 



Check for warped rings 


the ring is not touching the wall either be¬ 
cause the ring is worn or deformed, or be¬ 
cause the cylinder itself has become ovalized 
through wear. 

9. Check ring end-gap with the proper 
feeler gauge. If the gap is larger than the 
given specification, the rings must be re¬ 
placed. If too small, hold the ring carefully, 
closing both ends against a thin. Hat file. 
After a few strokes of the file, recheck the 
gap. 




Decarbonizing ring grooves 



Checking fit of wrist pin in piston 


CAUTION Check the etui-gap frequently 
during this opiTation as it is easy to remot e 
too much metal. Do not allow the file to 
slip out while filing as it is very easy to 
break the ring m this way. 

10. Clean out the piston ring grooves. Use 
a small screwdriver or thin instrument for 
this operation, but take care that the metal of 
the piston is not scratched. 

Plain-type ring grooves may be cleaned 
out with a piece of broken piston ring. Other 
types of grooves, however, should not be 
cleaned in this manner, as the groove may be 
scratched. 

11. Check the wrist pin for discoloration 
or step-wear. If damaged in this in.mner, the 
wrist pin and needle bearing (if fitted) should 
be replaced. 

12. Lightly oil the wrist pin and insert it 
into the piston. There should be a fair 
amount of drag on the wrist pin while at- 



Checklng small end bearing and wrist pin for play 



flat keystone 

Plain and keystone-type rings 



An • L" shaped ring 



Be sure the circlip end-gap Is not aligned with 
the wrist pin hole grooves 


STAMPED MARK ! 



Rings are always Installed with the stamped 
mark facing up 



Be sure that the rings are Installed with the end- 
gap on either side of the locating pin 




■o 



Check the piston crown (or Installation marks 
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Filing ring ends 
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tempting to push it in hv hand. If the pin 
goes in easily, or can be turned with ease 
after insertion, either it or the piston will 
have to be replaced. 

13. Insert the wrist pin into the con rod 
small end. Check for vertical play. If there is 
any at all, the wrist pin and the small end 
bearing must be replaced. 

14. To check for connecting rod straight¬ 
ness, fit the piston, minus the rings, onto the 
connecting rod and install the wrist pin In¬ 
stall the cylinder. The piston should be dead 
center in the cylinder bore. If moved to ei¬ 
ther side, it should return to the center posi¬ 
tion after the engine is turned over once or 
twice. If it does not, or if it appears to be to 
one side or the other in the bore, the con¬ 
necting rcxl is probably bent. 

15. On models with caged needle bearing 
small ends, check the condition of the needle 
bearing. Replace it if the needles are pitted, 
discolored, or otherwise damaged, or il the 
wrist pin or piston rings are replaced. 

Piston Installation 

1. Piston rings may be ‘plain," "key¬ 
stone,” or “L-shaped” depending on make 
and model and in some cases the top and bot¬ 
tom rings may not be interchangeable. 

2. Rings are always installed with the 
identification marks facing up. 

3. Be sure that the ring end gaps are lo¬ 
cated on either side of the locating pin in the 
ring groove. 

4. The piston must be properly installed 
on the rod, and in most cases an arrow is 
stamped on the piston crown. This must 
point towards the exhaust port. Some models 
may have other ways of determining piston 
position. 

5. Always use new wrist pin circlips. Posi¬ 
tion the circlip end-gaps so that they do not 
align with the wrist pin hole cutout. 


CLUTCH 

1. Check the condition of the friction 
plates noting any scoring or damage to the 
material. Check the condition of the engag¬ 
ing tabs. Measure the thickness of the plates 
and compare to the standard specification. 

Friction plates are replaced in sets. 

2. Check the steel plates for scoring or dis¬ 
coloration. Check plate warpage. 

3. Cheek clutch spring free length and 
replace springs as a set if any one spring is 
compressed. 



Measuring friction plate thickness 
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Checking clutch spring free-length 



Checking a steel plate for warpage 


4. Check the clutch housing for indented 
wear caused by the engaging tabs of the 
plates. Indentations here, and minor wear to 
the engaging tabs, can usually be remedied 
with an oilstone or file. Indentations on the 
housing may catch the plates and not allow 
them to disengage properly, and should 
therefore be removed, or the housing re¬ 
placed. 

5. Either the clutch hub or the housing 
will engage the shaft splines, depending on 
the design of the clutch. Check for excessive 
backlash, and damage or wear to the clutch 
and shaft splines. 

6. Check the clutch housing gear, if appli¬ 
cable, for wear or damage to the teeth. If the 
gear teeth are worn, cheek those of the pri¬ 
mary gear as well. Gears which mesh should 
always be replaced in pairs. If the clutch is 
chain-driven, check the teeth for hooking or 
wear in the same manner as for countershaft 
and rear wheel sprockets. 

7. Check the clutch pushrod, if appli¬ 
cable, for a bent condition. Replace or 
straighten it if bent. 




inspect the clutch hub bushing for wear 


8. The clutch lifter mechanism is not ordi¬ 
narily subject to wear. However, the compo¬ 
nent should be thoroughly cleaned, espe¬ 
cially on those models where it shares the 
crankcase cover with the engine sprocket, 
and should be well lubricated. 


TRANSMISSION 

1. Gears may be inspected in place on 
their shafts on models which allow* the gear 
clusters to be removed as a unit. On many 
makes, the transmission gears are located 
with circlips. Once removed, these circlips 
should be replaced with new ones. If disas¬ 
sembly of the gears is undertaken, lay out 
each circlip thrust washer, shim, or gear in 
order to facilitate installation. 

2. Check each of the gears for heat dam¬ 
age (discoloration), or for chipped, broken, or 
worn teeth. Pitting or wear of the hardened 
surface of the teeth will be most obvious at 
the very base of the teeth. Replace any gear 
showing such signs, and replace the gear 
with which it meshes as w r ell. 

3. Check the inner splines on gears so 
equipped, and replace the gear if the splines 
are worn or broken. Inspect the corre¬ 
sponding splines on the transmission shaft. 
Check for excessive play of the gear(s) on the 
shaft(s). 

4. On gears with a plain bore, check for 
scoring. Check that the gear fits easily on the 
shaft, and turns freely, but it must not have 



Check the hub for Indented wear caused by the 
plates 


Check the gears for wear of the teeth 





General Information 



Checking gear backlash 


any up-and-down play. On gears with re¬ 
placeable bushings, check for score or scratch 
marks, discoloration, etc., and replace the 
bushes if necessary'. 

5. Check the engaging dogs on gears 
which have them. Dogs must not be worn, 
chipped, or borken, or the gear must be re¬ 
placed. 

6. Check that the transmission shafts are 
not bent. Check the condition of the splines. 


surfaces, and bearing journals, if applicable. 

7. Check the transmission shaft bearings. 
If ball or roller bearings, check for discolor¬ 
ation, damage to the balls or rollers, noisy or 
halting rotation, etc. If plain-type bearings or 
bushings, check for score marks. 

8. If the means are available, check gear 
backlash. If the backlash for any two gears is 
excessive, both gears of that set must be re¬ 
placed. 

9. During reassembly, check gear side- 
clearance if applicable. 



Inspect each gear for worn or chipped engaging 
dogs 


SHIFTER 

To change gears, it is necessary' to move cer¬ 
tain gears back and forth on their shafts, and 
this is accomplished by the use of “shift 
forks.” The shift forks are themselves moved 
either by a “shift drum” or a "camplate,” the 
later being found primarily on British motor¬ 
cycles. 

1. Check shift forks for wear at the ends of 
the fingers. Some models have a finger 
thickness specification given. Check that the 
fingers are not chipped or bent. Check the 
shifter shaft or shift drum bore in the fork for 
wear. The forks should be a close fit on the 
shaft or drum. Check the shift fork pin (which 
rides in the drum or camplate grooves) for 
chipping or other damage. 

2. If the transmission has a shift fork shaft, 
check that is is not bent by rolling it along a 
flat surface. 

3. If a camplate is fitted, check that it is 
perfectly flat. Check for wear to the groov es. 
Check the detent plunger notches for condi¬ 
tion. 

4. If a shift drum is fitted, check the shift 
fork pin grooves for wear or damage. If the 
shift fork(s) ride on the shift drum, check for 
wear at that point. Check for wear of the 
bearing surfaces, if applicable. 


FUEL SYSTEM 


The fuel system is made up of the car¬ 
buretors), fuel filter, and air filter The fol¬ 
lowing information encompasses the great 
majority of components currently in use. 

Of course, in actual practice, carburetors 
are not quite that simple. The basic unit de¬ 
scribed above has no provisions for throttle 
control, add starting, or the vary ing needs of 
the engine. 

The operating stages of a "real” carburetor 
are described below. 

Construction 

Most carburetors consist of a one-piece body 
cast from cheap pot metal, although some 
"racing” units are made from more expensive 
materials such as magnesium. The body in¬ 
corporates the venturi, a bore for the move¬ 
ment of the throttle slide, and prov ides a 
mounting point for v arious fuel and air jets. 



Primary air passage, flanked by Idle air passage 
on left 


In addition, the body is drilled with a 
number of fuel and air passages. Among 
these are the primary air passage, pilot air 
passage, and pilot outlet or by-pass 

The jyrimary air passages can usually be 
found just beneath the carburetor intake, and 
is drilled through to the needle jet. The air 
taken in through this passage helps to atom¬ 
ize, or mix. the gasoline passing through the 
needle jet before it enters the venturi. 
Unless the gasoline is atomized, raw fuel will 
reach the combustion chamber, resulting in 
wet-fouled spark plugs, inefficient aimbus- 
tion, and generally poor operation. 

The pilot air passage is kx*ated alongside 
the primary air passage on most carburetors 
The air taken in through this drilling is used 
for idle and low-speed operation. 

The fiilot outlet is a very small drilling 
which can be seen on the engine side of the 
throttle slide bore. The fuel/air mixture for 
idling pass through here and then to the 
engine. 

The carburetor Ixxly also has a place for 
the attachment of the float bou l. The float 
bowl houses the float assembly and carries 
the carburetors gasoline supply. A part of 
the float assembly is the float valve which 
usually consists of a small needle and a need¬ 
le seat. The floats rise and fall according to 
the amount of gasoline in the float bowl, al¬ 
ternately pressing the needle against its seat 
and releasing it, thence controlling the fuel 
flow. The float bulbs may be made of various 
materials. Most early carburetors used brass 
bulbs, but plastic has been used more 
frequently in recent years. Float needles can 
be plastic, brass, or neoprene-tipped brass, 
the last proving most effective. Needle seats 
are almost always brass, and on most carbu¬ 
retors can be unscrewed for cleaning or re¬ 
placement. 


The great majority of modern carburetors 
mount the float bowl directly beneath the 
carburetor body. In this position the fuel 
supply surrounds the main jet ensuring an 
accurately metered supply of fuel during ac- 



Float bowl components: float, needle, spindle, 
and needle seat 
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Mlkun) SH-type carburetor. Floats (A), starter jet 
(B), float arm (C), and needle jet set bolt (arrow). 
The main Jet is In the float bowl 

celeration, braking, or banking to either side. 
This t\pe of carburetor is usually known as 
"concentric.” Not all carburetors were con¬ 
st meted in this manner, and separate float 
bowl carburetors were the rule for many 
years. 

The throttle slide is the chief metering 
component of the carburetor. It is controlled 
directly by the throttle cable which runs to 
the twist grip on direct-control type carbu¬ 
retors. On “CV” units, the throttle cable 
opens and closes a throttle plate, and the 
slide proper opens and closes by venturi vac¬ 
uum (this is explained later). 

The throttle slide determines the size of 
the carburetor venturi and therefore meters 
the amount of air in the fuel/air mixture at 
most of the operating range. Additionally, 
the needle or jet needle is attached to the 
slide. This needle works in conjunction with 
the needle jet and determines the amount of 
gasoline allowed to pass into the engine pri¬ 
marily in the mid-range. 

The throttle slide is cylindrical in most car¬ 
buretors, although there are examples of 
"square slides” such as used by some Dell 
’Orto carburetors. The slide has a cutaway at 
the intake side of the carburetor to allow the 
entry' of air in sufficient quantities to mix with 
the gasoline when the throttle is closed. The 
higher the cutaway, the leaner the mixture 
will be when the slide is just opened. If the 
size of the cutaway is not matched to the 
other metering components and the particu¬ 
lar needs of the engine, the transition from 
idle to the main metering system will be 
greatly impaired. This is a particularly critical 
period, since the load on the engine is chang¬ 
ing as the clutch is engaged, and smooth 
starts from a dead stop must be considered a 
matter of safety in many cases. 



Throttle slide cutaway 
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Formerly, throttle slides were cast from 
the same material as the carburetor body, 
but this was found to cause greatly acceler¬ 
ated wear on both slide and body. Today, the 
slide is commonly steel, often chromed, 
bringing wear into more acceptable limits. In 
CV carburetors, where the slide must be 
moved by venturi vacuum, the slides must 
be light in weight so light alloys are used. 



CV carburetor slides are light In weight and must 
be closely fitted to the carb bore 


OPERATION 

The operation of a practical carburetor can 
best be described by dividing it into five cir¬ 
cuits, and the components which control 
each one. 

Direct-Control Carburetor 
STARTING CIRCUIT (0 THROTTLE 
OPENING) 

The engine needs a rich mixture for starting 
when cold. Since this need is only temporary' 
and the mixture must be balanced when 
the engine warms up, a manually operated 




1. Starter jet 

2. Starter pipe 

3. Plunger 

4. Plunger spring 


5. Plunger cap 

6. Adjuster 

7. Locknut 

8. Dust cover 


Starter circuit 


“choke” is incorporated into most carbu¬ 
retors and is controlled by the operator. 

There are various ways of creating this rich 
mixture. The most simple is to reduce the 
amount of air available to the carb by closing 
off the mouth with a plate. This method is 
most often found on Honda motorcycles and 
on some others as well. 

On some units, notably the Amal Mono¬ 
blocs and Concentrics, a temporary' rich mix¬ 
ture is obtained by flooding or overfilling the 
float bowl. "Ticklers” are provided on the 
carburetor. When pushed, they depress the 
float, allowing the float needle to rise from its 
seat. The fuel level in the float bowl then 
exceeds its normal level and rises through 
the jets into the venturi where it provides a 
rich starting mixture. 

Other carburetors, such as Mikuni and 
Dell’Orto use a refined version of the tickler. 
A starter jet is fitted which is activated by 
a cable or lever. When activated, the jet 
is opened (in most cases a spring-loaded 
plunger does the opening and closing), and 
fuel from the float bowl can bypass the nor¬ 
mal fuel jets and pass into the carburetor 
bore. 

Once the engine is started and warmed up, 
the choke is switched off, and the fuel/air me¬ 
tering is turned over to the idle circuit com¬ 
ponents. 

IDLE CIRCUIT (0-Ve THROTTLE 
OPENING) 

At idle under normal operating conditions, 
the engine requires very' little fuel and air. It 
does, however, require more accurate me¬ 
tering than pure venturi action can provide 
while the engine is turning relatively slowly 
and intake air velocity is low. 

The idle circuit on most popular carbu¬ 
retors consists of a pilot jet, pilot air passage, 
and the throttle slide. 

Fuel is provided by the float bowl. The 
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amount of fuel is metered by the pilot jet, 
while air is taken in through the carburetor 
venturi and passes under the throttle slide 
(which is almost, but not quite closed at this 
point). 

Because the idle mixture is so crucial, it is 
possible to adjust the mixture to compensate 
for changing conditions so that a good idle is 
always maintained. For this reason ji pilot 
screw is fitted to most carburetors. The pilot 
screw is really a tapered needle and is fitted 
to an air or fuel passage. Turning the screw in 
or out will change the amount of fuel or air 
allowed to pass, and hence the mixture. On 
some carburetors the pilot screw is fitted di¬ 
rectly to the pilot air passage and is some¬ 
times called the “pilot air screw." On carbu¬ 
retors of this type, the amount of fuel enter¬ 
ing the idling engine is determined by the 
size of the pilot jet alone, and the amount of 
air is varied to meet changing conditions. 

On other types of carburetors, it is the 
amount of air w hich is fixed by the size of the 
pilot air passage. On these carburetors, the 
pilot screw changes the amount of fuel pass¬ 
ing into the engine. 

In operation, piston suction creates a 
low-pressure area behind the throttle slide. 
To equalize this low pressure, air rushes 
through the pilot air passage, mixes with fuel 
from the pilot jet. This mixture is bled into 
the carburetor’s intake tract through the pilot 
outlet. The air coming in under the throttle 
slide is added to this mixture and delivers it 
to the combustion chamber. 

LOW-SPEED CIRCUIT (Va-Va THROTTLE 
OPENING) 

This circuit uses the same components as the 
idle circuit There is, however, an increase in 
the airflow' as the throttle slide rises, and in 
fuel flow as the needle begins to come out 
of the needle jet. This effects a transition to 
the mid-range circuit, since the increased 
amounts of fuel and air delivered by the 
needle jet and the venturi overshadow the 
smaller amounts coming from the pilot out¬ 
let, eventually eliminating the idle circuit 
from the metering system. 



MID-RANGE CIRCUIT (%-% THROTTLE 
OPENING) 

In this circuit, air is supplied by two sources: 
the venturi and the primary air passage. The 
more important reason for the air going 
through the primary’ air passage, however, is 
that it mixes with the gasoline in the needle 
jet (the needle jet has a number of holes 




© 

Needle needle jet operation as the throttle slide 
Is raised 


drilled in it), and this helps to atomize the 
fuel before it enters the venturi. 

Fuel is supplied by the float bowl and me¬ 
tered by the needle jet and needle The 
needle jet on most carburetors is located just 
above the main jet and works in conjunction 
with the needle suspended from the throttle 
slide. 

As the slide rises, the air flow through the 
carburetor is increased, and at the same time 
the tapered needle allows more and more 
fuel to pass through the needle jet 



Mid and high range metering: 1, needle jet 2, 
needle: 3. main jet 


HIGH-SPEED CIRCUIT (K-FULL 
THROTTLE) 

The throttle slide has been lifted clear of the 
venturi, and no longer controls the amount 
of air. By the same token, the needle has 
lifted out of the needle jet, and no longer con¬ 
trols the fuel supply. 

Venturi action takes over completely. The 
amount of air sucked into the engine is deter¬ 
mined by the size of the v enturi, and the 
amount of fuel delivered by die size of the 
main jet. The only other part of the system 
which still has a significant effect is the pri¬ 
mary’ air passage which continues to aid fuel 
atomization. 

It should be understood that the operating 
ranges of the v arious metering circuits over¬ 
lap somewhat, so there is a gradual, rather 
than an abrupt, transition from one to an¬ 
other as the throttle is operated. 


The relative independence of the various 
circuits, however, should explain why it is 
fruitless to make random changes in carbu¬ 
retor settings without first determining the 
nature of the problem, and the range in 
which it occurs. 

Accelerator Pumps 

Some direct-control carburetors now used on 
four-stroke motors incorporate accelerator 
pumps which squirt a stream of raw gasoline 
into the venturi whenever the throttle is 
opened. The pumps usually consist of a throt¬ 
tle slide-activated plunger which takes fuel 
directly from the float bowl, bypassing the 
normal metering components 

Accelerator pumps are incorporated to aid 
the transition from die idle system to the 
main metering system. Throttle response is 
therefore much improv ed One disadvantage 
of the system, howev er, is that it may have an 
adverse effect on fuel economy. 


Constant-Velocity Carburetors 

The constant-velocity carburetor is basically 
the same as the direct-control type carbu¬ 
retor, except that the throttle twist-grip is 
not connects! directly to the throttle slide. 
Instead, in the CV carburetor, the throttle 
grip and cable are connected to a throttle 
plate located between the intake manifold 
and throttle slide. As the throttle plate is 
opened, the manifold vacuum evacuates air 
from tlie top of the slide chamber through a 
passage in the slide. Consequently, on de¬ 
mand from the engine, the slide is raised and 
more air is admitted, and the tapered needle 
is proportionally lifted out of the jet tube to 
admit more fuel. 

The term “constant-velocity” (or constant 
vacuum) refers to the speed of the air passing 
over the main jet tube and the vacuum in the 
carburetor throat which remains constant 
due to the mov ement of the piston in relation 
to the vacuum As the engine demands more 
air and the manifold vacuum increases, the 
slide responds by lifting in proportion to the 
vacuum. Thus the carburetor air speed and 
vacuum remain constant, because an in¬ 
crease in vacuum means an increase in slide 
lift, which in turn increases the amount of air 
passing through the carburetor by altering 
the size of the air passage (v enturi), and com¬ 
pensating for the increased engine demands 
with a larger flow of air. A constant v acuum 
indicates a constant-velocity, and vice versa. 


Throttle-Plate Carburetors 

The “throttle-plate” carburetor is little dif¬ 
ferent in theory from the throttle-slide types 
considered above except, of course, that 
there is no moving slide. In its place is a flat 
plate which piv ots as the twist-grip is rotated 
to increase the size of the carburetor throat 
and allow progressiv ely more of the fuel/air 
mixture to enter the combustion chamber. 

Unlike the throttle-slide carburetors de¬ 
scribed above, the throttle-plate units do not 
usually have well-defined mid-range circuits, 
and are best described by breaking the 
operation down into “low-speed” and “high¬ 
speed" circuits. 

The Bendix I6PI2 carburetor is typical of 
this type and is used to illustrate the follow- 
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ing explanation. This carburetor was used on 
most Harley-Davidson V-Twins after 1970, 
with the exception of late models fitted with a 
very similar Keihin unit. 


STARTING CIRCUIT 

A choke plate on the intake side of the carbu¬ 
retor closes olT the mouth to yield a rich mix¬ 
ture needed for starting. A hole in the choke 
plate allows some air to enter to prevent 
flooding the engine. In addition, an accelera¬ 
tor pump is fitted which injects a stream of 
gasoline into the venturi when the throttle is 
opened. 


FUEL VALVE- 

NEEOLE 



CHECK VALVE 


Starting circuit 


LOW-SPEED CIRCUIT 

There are three or four idle discharge holes 
located at the top engine side of the venturi. 
The main idle discharge hole (No. 1 in the 
illustration) is variable in size as it works in 
conjunction with a tapered idle adjusting 
needle. At idle, the throttle plate stop screw 
holds the throttle plate open just enough so 
that this passage is able to discharge its fuel 
into the engine. 

Drawn by piston suction, gasoline rises 
from the float bowl through the idle tube. As 
the fuel passes the idle discharge holes (Nos. 
2, 3, and 4), air is drawn in and mixed with it. 


The mixture is then bled into the intake port 
through the idle hole No. 1. 

The mixture is determined by the idle ad¬ 
justing needle. If the needle is turned IN, 
the mixture will be leaned out, and it will be 
richened if the needle is turned out. 

As the throttle is opened slightly, the other 
idle discharge holes are exposed in turn, each 
allowing progressively more fuel and air into 
the intake port. 

Eventually, the throttle plate is opened 
enough so that engine suction is powerful 
enough to draw gasoline from the main dis¬ 
charge tube and the transition to the high¬ 
speed circuit begins. 

HIGH-SPEED CIRCUIT 

The high-speed circuit begins when all idle 
discharge holes are exposed, arid can no 
longer supply sufficient gasoline and air for 
the engine’s needs. 

As the throttle plate is opened the velocity 
of the incoming air passing through the ven¬ 
turi is increased, and, as this happens, this 
air exerts an increasingly powerful suction on 
the gasoline in the discharge tube just below 
the venturi. This gasoline is already partially 
atomized by the air drawn through the well 
vent. 

When the throttle is fully opened, the 
amount of air in the mixture is determined by 
the size of the carburetor venturi and the 
amount of fuel by the size of the main jet. 




IDLE ADJUSTING 
NEEDLE 


Low-speed circuit 
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CARBURETOR REBUILDING 

The following guidelines are applicable to all 
carburetors in use today. For specific disas¬ 
sembly procedures, refer to the individual 
model section 

1. After disassembly, clean all metal 
parts with a solvent or a commercial carbu¬ 
retor cleaner. Blow dry. 

CAUTION: Clean carburetors in a solvent 
which is safe for plastic. Many units are fit¬ 
ted with non-removable parts of this mate¬ 
rial which may be damaged if a harsh sol¬ 
vent is used. 

2. Use compressed air to clean out the 
air and fuel passages in the carburetor body. 
On some units, the primary' air and pilot air 
passages may be large enough to permit the 
entry of a cotton sw'ab if necessary to remove 
dirt and varnish. 

3. Check the main body casting carefully 
for vibration or stress cracks. If the carbu- 



Checking tor a warped flange 


retor is bolted to the cylinder head or mani¬ 
fold, cheek the mounting flange for vvarpage 
by placing a straight edge across it or by plac¬ 
ing it on a flat surface such as a piece of glass. 
The flange must be very close to a perfectly 
flat condition, or possible air leaks may be 
the result. Minor warp age or surface imper¬ 
fections can be corrected by placing a piece 
of emery cloth on the glass and working the 
carburetor flange on it. Move the carburetor 
in a figure-8 motion. Alternatively, an oil¬ 
stone can be used. 

Be sure to wash the carburetor thoroughly 
afterwards. 

4. Check the condition of the throttle 
slide. Check for scratches or score marks on 
the sides of the slide. On most direct-control 
type carburetors the slides are chromed, so 
wear or scoring should not be a problem. 
Some carburetors use slides which are made 
from the same material as the carburetor 
body, and therefore wear is sometimes a 
problem. Check for corresponding wear in 
the throttle slide bore of the carburetor 
body. 

5. On CV carburetors, slide condition is 
critical, and no imperfections of the sides of 
the slide can be allowed. If a rubber dia¬ 
phragm is fitted on the carb slide, check it 
carefully for punctures or tears. 

6. Check the action of the throttle slide 



Working carburetor flange on emery cloth 
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in the carburetor body. The slide should be 
able to move effortlessly through the bore 
with no binding. If binding exists, determine 
the cause. Obviously, a sticking throttle slide 
cannot be ignored. Often a warped carbu¬ 
retor body will cause this. The body can be 
warped if the mounting nuts or bolts are 
overtightened. It is also recommended that 
throttle slide action be checked after the car¬ 
buretor has been bolted to the manifold 
Conversely, the slide should not have ex¬ 
cessive clearance in the bore. Often, such a 
condition will cause a clattering sound at 
idle. Replace either the slide or the carbu¬ 
retor body {or both) depending on what parts 
are worn. 

7 Clean the fuel jets in solvent and blow 
them clear. 

CAUTION: Sever attempt to clear a 
blocked jet by insirting anything into its 
bore. Clear by blowing through uith atr 
pressure only 

S. When installing screw-in type jets, do 
not overtighten them Jets are brass and are 
easily damaged. 

9. Inspect the needle jet and needle. The 
needle must be free of knicks or any signs of 
wear along its length Often, these compo¬ 
nents xn ill need to be replaced because of 
normal wear. As the throttle slide moves up 
and down while the machine is in operation 
the needle mbs against the inside of the jet 
Eventually, these components may wear 
enough to cause a noticeable rich running 
condition in the mill-range. It this occurs, 
both the needle and the jet should be re¬ 
placed 

10. Make a careful inspection of the 
float(s). Some flouts are solid, but most are 
hollow, being either brass or plastic. Check 
for leaks by shaking the float close to your ear 
and listening for any gas trappol inside. If 
semi-transparent plastic, gasoline can be de¬ 
tected by holding the flout up to a strong 
light 

If the float leaks, replace it, do not attempt 
repairs. 

On models with two connected float bulbs, 
check that they .ire level, and tlut the assem¬ 
bly is not twisted or out of alignment 

11. Check the tip of the float needle for 
wear or corrosion Inspect the float needle 
seat as well. If there is any foreign matter on 
the needle or seat, remove it 


Normal (left) and worn float needle 



Checking needle sealing ability 



Cleaning up a float bowl mating surface 



Condition of rubber o-rlngs Is critical 


NOTE l)o not attempt to clean the ru'edlv 
or needle scat by lapping one against the 
otfnr T/nv uill affect the jiinit lex el 
12 On some carburetors, that is those on 
which the fuel feed line and tin* float are at¬ 
tached to the carburetor Ixxlv rather than the 
float bowl, the efficiency of the flout needle 
and needle seat can be checked as follows 

a. With the flout, needle, and seat in¬ 
stalled on the carburetor Ixxiy . connect 
the fuel line to the carburetor, 

b. Place a number of dry rags beneath 
the carburetor, and hold it upright in its 
normal operating position with one hand. 

c. With the other hand, gently raise the 
float assembly until the float needle is 
seated. Have an assistant turn the petcock 
to a fuel flow position ^if a diaphragm- 
type petcock is fitted, it must be turned 
to the “Prime" position); 

d. If the needle and seat are in good 
condition, and forming a good seal, no gas¬ 
oline will flow out of the carburetor; 

e. If a leak is noted, replace the needle 
and seat. 

f. The test may not be valid if the nee¬ 
dle is pressed into its seat with more than a 
few ounces of pressure. 

CAUTION: While ptrfitrming this test . be 
sure that adequate jrrvcautions are taken in 
the event of spillage. 

13. Check that the tapered portion of the 
pilot screw is smooth and clean. Replace it if 
it is crushed or blunted. 




14 On models which use a starter- 
plunger, be sure the plunger is clean. If neo¬ 
prene-tipped, clean it only in gasoline. 

15. Clean out the float bowl thoroughlv. 
Check for stress cracks around screw holes. If 
the bow l has a flat gasket surface, any imper¬ 
fections on the surface can be removed by 
working the bow l on a piece of emery cloth or 
an oilstone. This, of course, cannot he done 
on float bowls with an o-ring or gasket groove 
at the mating surface. 

16. New gaskets, fiber washers, and 
O-rings should always be used when reas¬ 
sembling O-rings are especially important as 
they may be used as air or fuel seals and even 
slight damage or deformation may affect the 
mixture. 


FUEL FILTERS 

Fuel filters, like air filters, require periixlic 
maintenance. 

Fuel filters are usually wire or plastic mesh 
which trap dirt or foreign matter in the gaso¬ 
line, preventing it from clogging the carbu¬ 
retor jets and fuel passages 

After a time, tins trapped mater ial will im¬ 
pede the flow of gasoline through the system, 
before tins happens, the filter(s) should be 
cleaned 

There are one or more fuel filters in the 
system, depending on the motorcycle in¬ 
volved Prior to 1975, when Federal edict 
redesigned the fuel petcock, most motor¬ 
cycles had a sediment howl fitted to the pet- 
cock with a wire mesh filter just above it 
After shutting off the gas, unscrew and re¬ 
move the sediment how l Pull out the o-ring 
and filter screen Wash the screen and howl 
in gasoline, and reinstall. 

If the petcock has no sediment bowl, the 
filter is probably fixated on the petcock in¬ 
take pipe inside the gas tank. Some petcixks 
with sediment bowls have an additional filter 
here as well Access to these filters can only 



Petcock sediment bowl and filter screen 



On some models, the filter is inside the tank 
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Pelcock (liter screen and o-ring 


be gained by first draining all gasoline in the 
tank. Removal of the tank from the motor¬ 
cycle first is the quickest and safest way to do 
this. 

Petcocks are secured either with a single 
large nut which screws onto a fitting on the 
tank, or by two or more screws. In either 
case care must be taken on removal, since 
certain sealing devices are in use, such as 
rubber O-rings. 

Clean the fuel filter(s) is gasoline and check 
condition. If the filter is very old, enough 
foreign matter may have accumulated on it to 
make thorough cleaning impossible. In this 
event, replace it. 

Clogged fuel filters may cause a lean run¬ 
ning condition at high speeds, since the 
engine may be using gasoline faster than it 
can How through the filters. In addition, if 
clogged badly enough, the filters may cause 
hard starting, especially when the supply of 
fuel in the tank is low. 

AIR FILTERS 

Because it is designed to be replaced or 
cleaned at periodic intervals, the air filter is a 
likely source of trouble. 

As it fills up with dirt, the air filter will 
cause the mixture to become increasingly 
rich. If it is not serv iced, the mixture will 
become so rich that performance will be 
greatly impaired. 

The oil-foam air cleaner is the most popu¬ 
lar type in use today, although there are a 
multitude of different kinds. 

The dry "paper element" air filter has been 
standard equipment on most motorcycles 
until very recently. The paper is porous, and 
will therefore allow air to pass more or less 
freely, while retaining foreign matter. 

Most paper elements are pleated to afford 
maximum intake area in a given space. 

Paper elements can be serviced, after a 
fashion, by brushing dirt deposits off the out¬ 
side and using compressed air to blow out 
remaining fine dirt from the inside of the 
filter box. This technique, however, is very' 
limited in effect, and it makes more sense to 
simply replace the element after several 
thousand miles. 

“Oil-foam” filter elemt ts are now in wide 
use, and have many advantages over the 
paper filters they are replacing. First, the 
foam elements can capture much smaller bits 
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of foreign matter, and yet are less restrictive 
to air. Secondly, the foam elements are easy 
to service and can be reused. 

Foam filters depend upon an oil film for 
filtering effectiveness. 

Service oil-foam filters by first washing 
thoroughly in a solvent. Let the filter soak up 
the solvent like a sponge. Squeeze it dry. 
Repeat the procedure until the solvent being 
squeezed off ceases carrying off dirt. Be sure 
to squeeze the element: do not wring it out, 
as this risks tearing it, or at least damaging 
the close-knit pores. 

Soak the cleaned element in the type of oil 
recommended by the manufacturer. In most 
cases, standard motor oil (20VV750 or 30\V) 
can be used, but some filters specify SOW or 
90\V gear lubricant. 

Squeeze off the excess oil, and the filter is 
ready to use again. 

Another kind of air filter which is coming 
into use today can best be described as the 
“wet-paper” type. At the present time, this 
kind of filter is not standaid equipment on 
any popular motorcycle, but is available as an 
accessory' item. This filter is composed of a 
special type of paper which offers almost no 
resistance to air but, when treated with a 
special oil supplied by the manufacturer, 
offers an extremely high degree of filtering. 
This filter must not be treated with motor oil 
or the like—only with the special oil. Clean¬ 
ing is accomplished with lacquer thinner, 
and the filter is reusable. 



Blowing dirt out of a paper-type air filter 



Do not wring out foam-type air filters 



Squeezing off the excess oil 


Service Intervals 

Air filter service intervals will depend en- 
tirelv upon the environment in which the 
.machine is ridden, although the “Periodic 
Maintenance” chart in each section will give 
a guide to service under routine conditions. 
This is usually about 5000 miles for road 
bikes, and about 2500 miles for off-road 
machines, but this can be far too long if 
there is a lot of dust in the air. 

The outward appearance of the air filter el¬ 
ement is no reliable indicator of its condition. 
Some oil-foam filters tend to take on a dirty' 
appearance after only a few' miles, while fil¬ 
tering ability is unimpaired. Some paper ele¬ 
ments never look too bad, but may be almost 
fully clogged. 


Fitting Accessory Filters 

Non-stock or accessory air filters are a popu¬ 
lar item, and may benefit your machine. 
Often, such filters claim less intake restric¬ 
tion as well as improve filtering properties, 
and, if this is tme, it may be necessary to 
rejet the carburetor(s) to avoid a lean mix¬ 
ture. Generally, the manufacturer of the ac¬ 
cessory air filter will provide this informa¬ 
tion. 

The filter you choose should be made spe¬ 
cifically for your machine, as this will help 
you avoid numerous troubles in adapting and 
mounting the new filter. Even a reputable el¬ 
ement may cause a decrease in performance 
if it is incorrectly mounted or simply too 
small to do the job. Additionally, foam air 
cleaners depend on a wire mesh or a coil 
spring to keep their shape. If incorrectly in¬ 
stalled, engine suction can cause them to 
contract at high rpm, effectively cutting 
down the amount of air supplied. 


HOSES/CLAMPS/MANIFOLDS 

Periodic inspection of the fuel lines and man¬ 
ifolds is an important safety item which 
should not be overlooked. 

Take the time to check the following 
points: 

Be sure that all fuel-carrying lines are 
tightly secured by safety clips or chimps at 
both ends. 

Be sure that the lines are fitted on to their 
respective spigots as far as they will go. 

Check that the lines are properly routed. 
Fuel lines must not touch the cylinder head 
or any other part of the engine. Be sure that 
the lines are long enough. Lines which are 
too short are subject to abrasion damage and 
cracking which may cause leaks. 

Check fuel lines for any sort of damage or 
wear. Lines which are cracked, hardened, or 
otherwise unserviceable must be replaced at 
once. The lines should not be allowed to get 
to the point where they actually leak. Pre¬ 
ventive maintenance will require replace¬ 
ment of old lines before they get to this 
point. The safety implications of gasoline 
leaking onto a hot engine are obvious. 

On twins and multis, check that manifold 
balance tubes, where fitted, are tightly se¬ 
cured. The balance tubes should be sub¬ 
jected to the same rigorous inspection as the 
fuel lines themselves. On some models, bal¬ 
ance tubes are a prime source of air leaks 



General Information 


which will cause erratic performance, or per¬ 
haps even engine overheating and/or piston 
seizure. 

On models with diaphragm-type fuel pet- 
cocks, you should note that proper fuel flow- 
depends on the condition of the vacuum line 
from the petcock to the manifold. Air leaks 
due to loose connections, cracks in the line, 
etc., will impede fuel flow’ or stop it all 
together. 

On models with carburetor float bowl 
overflow' tubes, be sure that the tubes are 
firmly secured to the carburetors and are 
properly routed to spill any gasoline well 
clear of the engine or other motorcycle parts 

Carburetor air leaks are a very serious mat¬ 
ter since they will cause an extremely lean 
mixture which can and will damage the 
engine due to the heat generated in the com¬ 
bustion process. 

The most common area in which air leaks 
occur is at the manifold. 

Air leaks very often cause an extremely er¬ 
ratic idle which cannot be smoothed out by 
any degree of adjustment. Also, the mixture 
may vary depending on how’ hot the engine 
is. Therefore, settings which let the engine 
idle smoothly when it is cold will cause er¬ 
ratic operation as it heats up, and vice-versa. 

To check for air leaks, warm the engine up 
to operating temperature and allow it to idle. 
Squirt motor oil carefully around potential 
areas of leakage such as the carburetor mount 
on the manifold or where the manifold 
mounts to the engine. If the idle changes, 
there is an air leak at that spot. 

Manifold service checks will depend upon 
the type of mounting employed. 

The most common type of carburetor 
mounting in use today involves fitting the 
carburetor spigot into a rubber sleeve. With 
this type of set-up, it is only necessary to en¬ 
sure that the carburetor is fitted into the 
manifold sleeve as far as it will go, and that 
the carburetor clamp is properly tightened. 

Also, be sure that the carburetor is perfectly 
vertical. 

On some models, the carburetors) are 
ngidly mounted on the manifold by bolts or 
nuts. With fixtures of this sort, it is impera¬ 
tive that the sealing o-ring in the carburetor 
flange is in good condition. This can be 
checked by unbolting the carburetor and in¬ 
specting the o-ring Replace it if it is 
chipped, cracked, hardened, or deformed. 
When installing a new o-ring, use of small 
quantity of grease in the carburetor groov e 
and on the o-ring to hold it in place and pro¬ 
vide a good air seal 

When installing the carburetor, be sure 
that the o-ring does not slip out of place. 

When tightening the carburetor bolts or 
nuts, be sure to do so evenly and gradually. 

Do not overtighten the nuts or bolts. 
Check throttle slide action while tightening 
these fasteners. If the slide suddenly sticks, 
the mounting flange may he warped. This 
condition must be remedied (see "Carbu¬ 
retor Rebuilding"). 

A third type of carburetor mounting con¬ 
sists of a clamp around the carburetor spigot 
which secures it to the manifold. With this 
type, there is usually a plastic gasket inside 
the carburetor. If the clamp is properly 
tightened, and the gasket is in good condi¬ 
tion, there should be no trouble is obtaining 
a good seal. 


CARBURETOR 

TROUBLESHOOTING 

For the most part, the carburetor(s) will be¬ 
come a troublespot when something occurs 
which upsets the balance of gas and air going 
into the engine. 

When there is an excess of gasoline in the 
mixture, it is said to be "rich.” An excess of 
air, and the mixture is said to be too “lean.” 

If you have read the “Operational Descrip¬ 
tion” above, it should be obvious that it is 
possible for the mixture to be “lean” or “rich” 
at one throttle opening, but normal at others 
This is often caused by the installation of the 
wrong size jets, rather than a defect in the 
components themselves. 

Like all other aspects of troubleshooting, 
an approach to a carburetor problem must in 
large measure depend on the nature and the 
history of the ailment. 

Probably the most common carburetor 
malady is simple dirt which has gotten past 
the fuel or air filters and has clogged or ev en 
partially obstructed the various passages in 
the carburetor. 

Again, indiv idual cases must be taken into 
account. If the trouble has developed slowly 
over a number of miles, this could be the 
cause. If the unit(s) have simply stopped 
functioning correctly, however, there is 
probably .mother reason. The following may 
serve as a rough guide to determine whether 
the mixture is lean or rich. 


Indications of a Rich Mixture 

An excess of gasoline in the fuel air mix is 
often indicated by one or more of the follow ¬ 
ing: 

a Visible exhaust emissions without oil 
consumption. This refers primarily to four- 
strokes, since some visible smoke is char¬ 
acteristic of two-stroke engines. These 
emissions will be black, as opposed to the 
blue-white color of burning oil 

b Spark plug s) black or carbon-fouled. 
When checking the plugs for mixture, the 
color of the side electrode is the key The 
center electrode is more of a guide to plug 
heat range. If the plugs are too cold, how¬ 
ever, it may seem that the fuel mixture is 
too rich. 

c. Engine runs better when the air 
cleaner is removed. Since air filters are 
somewhat restrictive, removal will allow 
somewhat more air to enter the carburetor 
at any given throttle opening resulting in a 
slightly leaner mixture. This is only a 
check for a rich mixture, and should not be 
considered a solution. 

d. Engine runs worse when hot. Since 
engines need a slightly rich mixture when 
they are cold, a faulty fuel/air mix may go 
unnoticed until the engine is at operating 
temperature. 

e. Performance is sluggish. 

f. Engine misfires at high rpm. 

g. Excessive fuel consumption. 

Indications of a Lean Mixture 

a. Engine is hard to start when cold, or 
requires excessive choking. 

b. Engine refuses to idle smoothly, or rpm 
fluctuates at steady throttle openings. 

c. Engine runs hot. 


d. Spark plugs are white or yellow in 
color. In extreme instances, the side elec¬ 
trode may be eroded or partially melted, 
both electrodes showing rounded edges. 

e. Engine runs better when the choke is 
engaged. 

f. Engine runs better at slightly less than 
full throttle than it does when wide open. 

g. Engine runs worse when the air cleaner 
is remov ed 

In addition to determining whether the 
mixture is rich or lean, you should also ana¬ 
lyze whether the imbalance occurs at all 
throttle openings, or just one in particular. If 
the malady seems to occur at one spot, it is 
probable that the trouble lies with the meter¬ 
ing components which control that particular 
range of operation For example, an overly 
rich mixture in the mid-range max be due to 
a worn needle and needle jet. 


Carburetor Flooding 

Flooding of the carburetor will cause an 
overly-rich mixture at all throttle openings if 
not too severe, or leakage of fuel from the 
flout bowl if it is really bad. 

Minor flooding, which may not be immedi¬ 
ately recognizable as such, can be caused by 
an incorrect flout lev el Another cause can be 
a worn float ne(.*dle. Checking and adjusting 
the flout level varies from carburetor to car¬ 
buretor and procedures and specifications 
should Ik* obtained from the model sections. 
As a rule, two-strokes are somewhat more 
sensitive to float level than are four-strokes. 

Major flooding of the carburetor(s) is 
usually indicated by the discharge of gaso¬ 
line Most carburetors are equipped with 
float bowl overflow tubes, and if fuel is being 
discharged from here after the machine has 
been sitting for a few minutes with the pet- 
cock open, there is undoubtedly something 
amiss with the flout assembly. 

On models which do not have overflow 
tubes, removal of the air cleaner hose may 
giv e an indication of excess fuel in the float 
bowl. If raw gasoline appears at their air pas¬ 
sages in the carburetor mouth, either the 
flout level is far too high, or the float needle 
and seat are not forming an effective seal 

The most common float malady is caused 
by the failure of the float needle to form an 
effective seal with its seat. The float bowl 
then becomes overfilled with gasoline. 
Often, a routine cleaning of the float needle 
and seat is all that is required, assuming that 
the needle is being held off the seat by a tran¬ 
sient bit of foreign matter. 

On older machines, however, this problem 
can be caused by corrosion built up on the 
needle or the seat If this is the case, both 
components should be replaced. The needle 



Float needle seat blocked by torelgn matter 

41 






General Information 


seat on most carburetors can be unscrewed 
for replacement. Never attempt to reform a 
sea) by lapping the needle against the seat. 
This will cause wear on one or the other, and 
will change the float level. Needle seats are 
almost always brass, and therefore highly 
resistant to corrosion. Long periods of dis¬ 
use, however, can caused the huild-up of 
foreign matter which is almost irremovable 
Float needles can he brass or plastic, or neo¬ 
prene-tipped. Any foreign matter on the tip 
of the needle can he removed with solvents 
(on neoprene needles only gasoline should he 
used to clean the tip) and compressed air, hut 
no attempt should he made to scrape the tip 
clean. 

High-mileage machines may show wear of 
the needle tip. However, wear must he se¬ 
vere to he easily noticeable, and can be 
present though scarcely visible. II flooding is 
a problem, replacement of the needle is ad¬ 
visable. 

On carburetors on which the float assem¬ 
bly is mounted on the carburetor body and 
the fuel fet*d is on the body as well, the ef- 

TIRES 

Checking Pressure 

1. Tire pressures are recommended by 
the manufacturer and you should abide by 
the recommended pressure unless the mo¬ 
torcycle is being put to some special use, 
such as competition. 

These pressures are detenuined by con¬ 
sidering the design of the motorcycle, tire 
sizes, the weight of an average rider, and sev ¬ 
eral other factors. The resultant pressure 
should give a comfortable ride, reasonable 
tire life, and, most importantly, safe han¬ 
dling, It is therefore not wise to deviate from 
the recommended pressures unless you re¬ 
ally know what you are doing. 

2. On most late-model motorcycles, the 
tire pressure is given somewhere on the mo¬ 
torcycle. If it isn’t here, check the “Mainte¬ 
nance Data” chart of the applicable section. 

You will note that pressure may he dif¬ 
ferent for the front and rear wheels. Also, 
pressure variations may he necessary if you 
cam luggage, ride two-up, or will ride at 
high speeds for extended intervals (no longer 
very wise). In general, you might add 4-6 psi 
to the rear wheel and 2-3 psi to the front 
over normal pressure to compensate for 
these conditions. 

3. Tire pressure should be checked every' 
two weeks or so. A hand-held gauge is rec¬ 
ommended, since it is a fact that the pressure 
meters on the air hoses found in service sta- 
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ficacy of the float needle and seat can be 
checked as follows: 

Remove the float howl. Place a suitable 
container beneath the carburetor to catch 
any gasoline which may spill. 

Carefully raise the float bulbs with your 
finger until the needle is gently seated. Do 
not use excessive pressure. 

Turn on the fuel. No leakage should he ap¬ 
parent. If fuel leaks from the needle seat, 
replace or clean the needle and seat. When 
the needle is seated, fuel flow must be en¬ 
tirely cut off. 

A less common cause of flooding, hut one 
which should he checked, is failure of the 
float bulbs. If gasoline leaks into the bulbs, 
they will allow float level to become higher. 
Eventually, enough gasoline may leak in to 
“sink” the bulbs, at which time the needle 
will remain open at all times. 

It is easy enough to check for a defective 
float: just shake it next to vour ear and listen 
for trapped gasoline. Alternatively, semi¬ 
transparent plastic floats can he held up to a 


CHASSIS 

tions are not particularly accurate in many in¬ 
stances. 

Check pressures when the tires are cold. 
Tire pressure will build up as you ride. The 
tire gets hot, and the air inside tries to ex¬ 
pand. A ride of a mile or so probably will not 
affect pressure significantly, however, so you 
can ride to the local gas station before check¬ 
ing the tires. 

4. Overinflated tires will wear rapidly, 
giv e a harsh ride, and may decrease braking 
ability. Underinflated tires may cause “squir- 
rely” handling. 

Tire Inspection 

1. Tire tread depth is one of the most criti¬ 
cal items you can check. Since many states 
have their own laws in this regard however, 
it is not possible to generalize with a great 
degree of accuracy as to what depth consti¬ 
tutes the “safe” limit. The following is pro¬ 
vided only as a rough guide based on a sur¬ 
vey of various manufacturers’ recommenda¬ 
tions: 

For road machines: 1.5 mm (0.06 in.) front 
2.0 mm (0.08 in.) rear 

For light-weight off-road hikes: 1.0 mm 
(0.04 in.) 

For Superbike-class machines used at high 
speeds: 2.0 min (0.08 in.) front 
3.0 mm (0.12 in.) rear 

This measurement is taken at the center of 
the tire tread, and at the point of minimum 
depth if the tire is unevenly worn, 

2. Occasionally spin each tire and remove 
any pebbles, nails, etc., which may have 
become stuck in the tread grooves. 

3. Check for unev en or unusual tire wear 
or feathering of the tread. Any number of 
things may cause uneven tire wear: a mis¬ 
aligned wheel due to clumsy rear chain ad¬ 
justment or bent forks; a rim out of true; an 
unbalanced wheel; or worn or damaged hear¬ 
ings. 

4. Occasionally, loosen the valve stem 
locknut. If the valve stem tilts to one side 


strong light and any gasoline inside will be¬ 
come visible. 

Punctured or leaking floats must always be 
replaced. No repairs are possible. 

Troubles of this sort have been largely 
sorted out by modern carburetors, many of 
which use solid buoyant float bulbs of plastic 
or resin as distinguished from older floats of 
brass or hollow plastic. 

Effect of Altitude on 
Carburetion 

Increased altitude tends to produce a rich 
mixture; the greater the altitude, the smaller 
the main jet required. Most standard jetting 
is suitable for use in altitudes up to approxi¬ 
mately 3,000 feet. If you use your machine 
constantly in altitudes between 3,000 and 
6,000 feet, the main jet size should be re¬ 
duced about 5 percent. A further reduction 
of 4 percent should be made for every 3,000 
feet in excess of 6,000 feet altitude. No ad¬ 
justment can he made to compensate for the 
loss of power due to rarefied air. 



Tire tread depth 


when this is done, it indicates that the tire 
has slipped around the rim during use. 

This condition must be corrected, or the 
tire may slip enough to pull the stem out of 
the inner tube causing a blow-out. Deflate 
the tire and move it hack so that the stem 
protrudes at right angles to the rim. If a rim 
lock is fitted, do not forget to loosen this first 
and push it off the tire bead. If it isn’t possi¬ 
ble to move the tire by hand, you should 
remov e the wheel and break the tire off the 
rim by walking around on the sidewall. 



It the valve stem tilts to one side when the lock¬ 
nut Is loosened, the tire has slipped eround the 
rim 









Tire Changing 

To change a tire yon will need two motor¬ 
cycle tire irons, a lubricant such as soapy 
water or dishwashing liquid, and a plastic 
mallet which, while not entire!) necessary, is 
certainly helpful 

You can purchase suitable tire irons at any 
motorcycle shop, or it is possible that they 
may have been included in your bike’s tool¬ 
kit. Tire irons are specifically designed for 
the job. They are angled to provide good le¬ 
verage and have smooth, rounded spoons to 
present pinching the tube. Although some 
irons may seem small, if you are using the 
right method they should provide sufficient 
leverage to get the tire off the rim There is 
no acceptable substitute for good tire irons. 
Attempting to use screwdrivers or other 
lex ers for this job is only asking for trouble. 

If you base cast alloy wheels, tire irons 
should be used with care to avoid damaging 
the wheel. The same is true to a lesser extent 
with alloy spoked rims which can be scrat¬ 
ched. It may be possible to oner the shaft of 
the irons with a piece of an old inner tube or 
the like to obviate the chances of damage 

A large sheet of cardboard can also de¬ 
crease chances of damage to the wheel or 
brake disc (if fitted). Changing the tire on a 
concrete surface can easily chip chrome or 



Mark the location of the valve stem before re 
moving the tire 
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scratch the rim or brake disc, while changing 
it on the lawn will certainly get dirt or grass 
into the* wheel hearings unless a rag is placed 
under the huh. 

1 After removing the wheel from the 
motorcycle, take out the valve core Remove 
the valve stem nut(s). If a ritnlock is fitted, 
remove its nut and push the rimlock dow n ofT 
the tire head. If the same tire is to be refit¬ 
ted. mark the location of the xalxe stem and 
the direction of rotation on the tire sidewall. 

2. Place the wheel on the ground and 
walk around the tire to break the head off the 
rim This may fie necessary if the tire has 
been on the rim for some time 

3 Smear some soaps water or dishwash¬ 
ing liquid around the heads on both sides of 
the tire. 

-1 Beginning at the valve stem, use the 
tire irons to lever one head ofT the run The 
tire head opposite the valve stem should lx- 
pressed well down into the rim well. Kneel 
on the tire, if necessary to hold the bead 
down Start b\ inserting both tire irons 
under the bead a few inches apart. Do not in¬ 
sert them too deep!) or you may catch the 
tube. Pull back on both irons simultaneously 
until a portion of the bead is over the rim. 
Then remove one of the iruns and use it again 
several inches away from its first position. 
Continue around the tire until one side is 
completely free of the run. 

5. Pull out the tube. If the tire is to he re¬ 
placed. remove the rimlock and lever the 
remaining bead off die rim 

6 Check the tube for leaks. Patching the 
tulie is not recommended except in 
emergency situations. The patch may leak or 
may upset tire balance. Get a new tube if a 
puncture is ex ident. 

7 Carefully remove the rim band and, 
using a w ire brush, remove any rust deposits 
here with the wire brush. 

8. Check the spokes for looseness and 
tighten if necessary'. If this is done, check 
that no spoke end protrudes from its nipple. 
Grind down any protruding spoke ends to 
obviate the chances of a puncture. Carefully 
refit the rim band so that it covers all the 
nipples. 

9. The tire must be mounted so that the 
mark on the sidewall aligns with the valve 


stem. New tires will have this alignment 
mark painted near the bead. Also note direc¬ 
tion of rotation, if applicable. On some tires 
the direction of rotation will be different de¬ 
pending on whether the tire is mounted on 
the front or the rear of the motorcycle. If a 
rimlock is fitted, be sure to install it before 
the tube, but do not fit its locknut. 

10. If you have only replaced the tube, 
and the tire is still on the rim, care must be 
exercised when stuffing the tube into the tire 
since it is possible to twist it. If the tire has 
been completely removed, the easiest 
method is to mount tire and tube together. 
Install the valve core into the stem and put 
just a few lbs of air in the tube. You should 
inflate the tube just enough so that it holds its 
shape, but not so much that the tube ex¬ 
pands. Place the inflated tube into the tire. 
Approximately aligning the valve stem and 
the hole in the rim, lever tire and tube 
together over the rim. Be sure to lubricate 
the tire heads as on removal. 

11 If it is very' difficult to lever the tire 
head on, use a plastic mallet to strike the 
head, thus forcing it ox er the edge of the rim 
as you move around the tire with the tire 
irons. 



Note the direction of rotation marked on the 
sidewall 




Prying off the first bead 
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Levering on the second bead 



Check that the alignment mark is equidistant 
from the rim all the way around 


12. After the tire and tube are installed, 
temporarily overinflate the tube to seat the 
tire. The tire will have an aligning mark 
which is a thin line molded into the sidewall 
and which will appear just above the edge of 
the rim. This line should be equidistant from 
the rim edge all the way around the tire. If it 
is not concentric, the tire is not properly 
seated. This is sometimes caused by rust 
on the rim and can often be remedied by thor¬ 
oughly lubricating the beads and temporarily 
overinflating the tube. 

13. After the tube has been inflated to the 
correct pressure, tighten the valve stem 
locknut(s) and the nut on the rimlock if one is 
fitted. 

14. The wheel should be balanced after 
completing this operation. 


WHEELS 

Spokes 

1. Spokes should be checked periodically 
for proper tension. Spin the wheel slowly 
while striking each spoke lightly with a 
screwdriver. Each one should emit a “pm&’ 
of approximately the same pitch. 

2. A loose spoke will emit a dull sound. 
Such spokes should be tightened. The nip¬ 
ple, however, should not be turned more 



Spoke wrench set 
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than two revolutions. To exceed this risks 
puncturing the tube with the end of the 
spoke. If two turns will not tighten the spoke, 
remove the tire and tube before continuing. 

Spoke nipples should be turned only with 
a genuine spoke nipple wrench which you 
should be able to purchase from your dealer. 

3. If more than two adjacent spokes are 
found to be loose, the rim should be checked 
for run-out, and trued if necessary . On-bike 
tightening of loose spokes is intended only to 
secure spokes which may have loosene'd from 
vibration or setting. It is not intended to true 
up rims which have been knocked out of kil¬ 
ter. Continuous loosening of spokes should 
be remedied by removing the wheel and hav¬ 
ing it properly tmed. 



Each spoke should emit a “ping” of about the 
same pitch 



Securing a spoke with the special wrench 


Wheel Balancing 

Wheels should be balanced each time the 
tire is removed or replaced A badly balanced 
tire may make itself evident by vibration 
(especially if the front tire is out-of-balance) 
or by unusual tire wear. 

1. Wheels should be balanced on a wheel 
stand. Balancing on the machine is not rec¬ 
ommended due to drag imposed by chains, 
brake pads, and even wheel bearing grease 
seals. If a stand is not available, it is permissi¬ 
ble to hang the wheel by the axle between 
two benches or chairs. Only make sure that 
both surfaces are of equal height. To obtain 



Installing a balance weight 


the most accurate balance it is necessary to 
remove as much rotation friction as possible. 
On some designs, wheel bearing grease seals 
contribute to friction, and really should be 
removed if possible. It may also be helpful to 
oil the axle as the wheel is turned. If the 
wheel will not rotate freely, determine the 
cause (i.e. bad bearings) before balancing. 

2. The tire and tube must be in place and 
properly installed during balancing. If the 
wheel has a disc brake, leave it in place. 
Drum brake hubs should be removed. 

3. If there are tire balancing weights al¬ 
ready on the spokes, leave them there. Re¬ 
move or reposition these weights once you 
are into the procedure. 

4. Spin the wheel slowly several times in 
succession, marking the tire with a grease 
pencil or the like at the lowest part of the 
wheel each time it stops. If the same mark ro¬ 
tates to the lowest position several times in 
succession, this is the heaviest part of the as¬ 
sembly. Ideally, the wheel would stop rotat¬ 
ing at random locations. If a heavy point is 
noted, attach a tire balance weight to a spoke 
directly opposite the heavy point. Repeat the 
procedure, adding or repositioning weights 
so that the wheel will not stop at any one 
point in particular when it is spun. 

5. Balance weights are available in several 
forms, the most popular being the type 
which fits over the spoke nipple and is se¬ 
cured with pliers. Another kind is an almost- 
flat piece of lead which attaches to steel rims 
by means of adhesive. Cast alloy wheels may 
require special kinds of balance weights. On 
this kind of wheel, always install the balance 
weight on the outer part of the rim, not on 
the sides of the spokes. 

Balance weights may be available in dif- 



Measurlng rim run-out with a dial gauge 
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Checking side run-out on a wheel stand 



ferent weights. Use the lightest ones to start. 
If you have to add more than three or four 
weights to correct balance, there is probably 
something amiss. 

As an alternative to balance weights, there 
are several brands of balancing fluid cur¬ 
rently on the market. This is added to the 
tube and automatically balances the tire 
when the machine is ridden. It will also 
change as changes are made to the system, so 
that fitting a new tire will bring about an au¬ 
tomatic compensation on the part of the 
fluid. 


Rim Run-Out 

1. Rim run-out can be checked with a dial 

gauge or a simple pointer. This check ran be 
made with the wheels on the motorcycle. 
Before this is done, however, be sure that 
the wheel bear •'^s are in good condition (see 
"Wheel Bearing "leading results may 

be obtained. All spokes must be secure 

2. Rims should be checked for lateral 
(side-to-side) run-out, and for concentricity 
(up-and-down movement). In both cases, the 
maximum acceptable variance is 2.0 mm 
(0.0S in.). If either lateral or vertical run-out 
exceeds this amount, the rim should be 
tmed. To tme a rim, the tire and tube must 
be removed, and a wheel stand should be 
used. 

3. It is not possible to true rims which are 


bent, even if the damage is slight, since the 
spokes cannot exert enough force to bend the 
rim back into shape. Such rims must be re¬ 
placed. 

4. If the rim shows both lateral and ver¬ 
tical run-out, the vertical run-out should be 
corrected first. This can be done by first 
loosening those spokes opposite the high- 
spot, and then tightening the spokes at the 
high-spot. Spokes should be loosened or 
tightened in small, even increments since 
lateral run-out will be affected while correct¬ 
ing vertical run-out. 

5. II a new rim is being fitted, it is neces¬ 
sary to have the rim at least approximately 
centered on the hub before attempting to 
tme it This can be accomplished in most 
cases by tightening the spoke nipples by ap¬ 
proximately the same amount: that is, so that 
about the same number of spoke threads 
show at each nipple. File off the ends of any 
protruding spokes 

6. The fitting of a new rim can be facili¬ 
tated by securing each set of two spokes 
loosely with lengths of wire or tape before 
removing the old rim 


Wheel Bearings 

Most motorcycle wheels are fitted with ball 
bearings, although a few ust* roller or tapered 
roller bearings 

Each wheel has two bearings which in 
most cases are press-fit into the hub and are 
separated by a spacer tube Some wheels use 
threaded retainers or perhaps circlips to se¬ 
cure one or both bearings. Crease seals are 
usually fittetl to both sides of the hub to keep 
the bearing grease in and dirt and moisture 
out. 

Some larger bikes also base a “wheel bear¬ 
ing” in the rear wheel sprocket assembly for 
addtxl rigidity. 

Wheel bearings can usually be inspected 
on the bike simply by grasping either side of 
the tire and checking for play. There should 
be none. 

If play is evident, the bearings may be 
worn and replacement w ill be in order. Bear¬ 
ings are alway s replaced in pairs 



REMOVAL AND INSTALLATION. 

Removal of the bearings is obviously neces¬ 
sary for replacement and also for repacking 
which should be carried out in accordance 
with the periodic maintenance schedule for 
your motorcycle. 

You should note that the removal process 
frequently ruins bearings because they are 
press-fit in the hub and must be driven out. 
This is especially true on high-mileage ma¬ 
chines. In addition, grease seals should 
always be replaced with new ones if re¬ 
moved 

1. Remove the wheel from the motor¬ 
cycle. 

2. Remove any dust covers, spacers, etc. 
from either side of the hub. 

3. Pry out the grease seals, if accessible. 
Machines with tapered-roller bearings use 
the seals to hold the bearings, and once the 
seals are removed, the bearings will come 
out. 



Prying out 8 grease seal 


4 Remove any retainers or circlips from 
the hub Note that some threaded retainers 
are left-hand thread 

5 W heel bearings are driven out with a 
drilt in most cases. It is sometimes helplul to 
heat the hub very gently to facilitate re- 
mov.il. Heating the hub with a rag soaked in 
boiling water is one way to do this Some 
manufactures specify that the hub should not 
be heated to more than 212° F (100° C). 

6. The best way to remove wheel bear¬ 
ings is to Lip around the outer race with a 
punch and hammer. This is not possible in 
most cases, how ever. If the axle is suitable, it 
can be inserted into the bearings. A sharp 



Checking wheel bearings tor play 


Removing a wheel bearing 
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Wheel bearing removal 


blow on one side of the axle may then be 
used to dislodge the bearing on the opposite 
side. It is possible that the bearing will not 
even look like it moved, but check anyway. 
In some instances a slight movement is all 
that is necessary, and the bearings will be 
free. 

If this is not possible, the bearing can be 
removed by reaching through the hub with a 
long punch. Try to move the spacer tube to 
one side so that ample purchase can be ob¬ 
tained Tap the bearing out evenly, alternat¬ 
ing your blows around the circumference of 
the race. 

Yamaha motorcycles are equipped with a 
hole in the spacer tube which allows the 
bearing to be removed without striking tire 
bearing directly. If a properly hardened 
hooked tool is available, it can be used as il¬ 
lustrated to remove the bearings. 

7. Once one bearing is removed, you can 
take out the spacer tube. If this is only a rou¬ 
tine repacking, leave the other bearing in 
place if possible. As noted, removal risks 
ruining the bearings, and repacking is possi¬ 
ble with one removed. 

8. Remove old grease from the hub and 



Removing a wheel bearing with a hooked tool 
(Yamaha) 
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the bearings with a solvent. After the bearing 
is clean, luhricate it with oil and check for 
smooth rotation. Any roughness, binding or 
clicking sounds which appear indicate that 
both hearings should be replaced. Place each 
bearing on a flat surface and hold the outer 
race firmly in place. Attempt to move the 
inner race back and forth. Little or no move¬ 
ment should be noted, or a worn bearing is 
indicated. 

9. Repack bearings with a good grade of 
wheel bearing grease of the type recom¬ 
mended for your motorcycle. Grease should 
be pressed into the bearing until it is full. 
Place a quantity of grease into the hub as 
well. 



Play or movement of the Inner race indicates a 
worn bearing 



Packing a wheel bearing 


10. Bearings should be installed by tap¬ 
ping them into place. Drive the bearing in 
squarely and evenly. Do not allow the bear¬ 
ing to become cocked while entering the 
hub. Tap on the outer bearing race only. 

Bearings which have one side sealed are 
always installed with the sealed side facing 
out. 

If a retainer or circlip is fitted to one side of 
the hub, the bearing on that side should be 
installed first. After the bearing is installed, 
fit the retainer or circlip. This will ensure 
proper location of the bearing to ease fitting 
the other one. 

11. Install new grease seals. 

DISC BRAKES 
Bleeding 

A mushy feeling at the brake lever or pedal is 
most often due to air in the lines. This can 
happen if the fluid level drops too low, or if 
any line or hose is disconnected for any rea¬ 


son. This requires bleeding of the brake to 
remove the air. 

NOTE: Sometimes the bleeding procedure 
is easier if the motorcycle is allowed to sit 
. for several hours without operating the 
brakes. This allows the tiny air bubbles to 
concentrate into fewer large ones which 
may be bled off more quickly and 
thoroughly. 

PRECAUTIONS 

Certain precautions should be taken when 
working with disc brake fluid. 

a. Brake fluid absorbs moisture very 
quickly, and then becomes useless. There¬ 
fore, never use fluid from an old or un¬ 
sealed container. 

b. Do not mix brake fluids of different 
types. If the fluid in the system is the origi¬ 
nal factory' fluid, it may he incompatible 
with what you can purchase. In this case, 
the entire system should be flushed and 
refilled with the new fluid. 

c. DOT #3 or #4 hydraulic disc brake 
fluid is recommended for almost all motor¬ 
cycles at this time. However, you should 
check the applicable model section. 

d. Brake fluid will quickly remove 
paint. Avoid damage to the gas tank by 
placing a protective cover over it. 

To bleed the brake system, obtain a length 
of transparent plastic hose, the inside diame¬ 
ter of which is such that the hose will ht 
tightly over the bleed nipple of the brake cal¬ 
iper. 

Also needed is a small cup. 

Fit the plastic hose to the bleed nipple, 
and put the other end in the cup which 
should hav e an inch or so of new brake fluid 
in it. Be sure that the end of the hose is 
below the surface of the fluid in the cup. 

The hose should not have any sharp bends 
or kinks in it. It should loop up from the 
bleed nipple, and then down towards the 
cup. 



Bleeding the brake system 
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The motorcycle should be on the center 
stand with the forks centered. 

Remove the master cylinder cap and dia¬ 
phragm and check that the fluid level is 
topped up to the indicated line. 

Apply the brake lever slowly several times, 
then hold it on. 

While holding the brake lever on. loosen 
the caliper bleed nipple. The brake lever will 
be pulled towards the handgrip (or if a rear 
brake, will bottom out), and fluid will be 
forced through the plastic hose. Try to 
tighten the bleed nipple before the lever 
bottoms out. 

Note the brake fluid being forced out of 
the plastic hose. If there was air in the lines, 
air bubbles will be noted coming out of the 
hose. 

Pump up the lever again, and loosen the 
nipple as hefore, once again checking the 
fluid being forced out When air bubbles no 
longer issue from the plastic hose, the system 
is bled. 

Be sure that the master cylinder reservoir 
is kept topped up during the bleeding proce¬ 
dure. 

Flushing 

The procedure for flushing a brake system is 
identical to that for bleeding, except that the 
process should be continued until new brake 
fluid begins to issue from the plastic hose. 
You will begin by pumping out the old fluid 
with the lever while adding the new fluid in 
its place. After the new fluid starts coining 
out, begin checking for air bubbles as out¬ 
lined above. 

Installing Brake Pads 

This procedure will vary according to the 
make and model of the motorcycle, but all 
have certain points in common. 

a. When new pads are fitted, avoid 
hard braking if possible for at least 50 miles 
to give the new pads a chance to seat them¬ 
selves. 

b. Brake fluid and solvents must be 
kept off the brake pads. Some manufac¬ 
turers recommend that the back and sides 
of the pad(s) be lubricated with special 
FBC grease. If this is necessary for your 
motorcycle, it should be available from 
your dealer 

DRUM BRAKES 
Checking for Wear 

1. Late model drum brakes have wear in¬ 
dicators fitted to the brake cam In most 
cases these consist of arrows. If the arrows 
align when the brake is applied, the brake 
linings are worn to the point of replacement. 

2. Brakes not fitted with indicators can be 
checked with the wheel in place. When the 
brake is applied, the angle formed by the 
brake rod or cable and the brake lever should 
not exceed 90°. After this point, braking ef¬ 
fectiveness will be reduced. 

3. ()n brakes without wear indicators, an 
occasional check of lining thickness is recom¬ 
mended. Minimum allowable lining 
thickness is usually given by the manufac¬ 
turer, and may be given in your state’s motor 
vehicle code. It is approximately 0.08 in. (2.0 
mm) measured at the lining’s thinnest point, 
but this value is only a generalization, and 


the exact figure must be obtained from your 
owner’s handbook or shop manual, as it dif¬ 
fers from bike to bike. 

On machines with riv eted brake shoes, the 
thickness of the lining must be measured 
from the top of the rivets. On bonded shoes, 
it is measured from the surface of the shoe 
casting. 

Brake Service 

The following procedure is to be considered a 
general guide to inspecting and servicing a 
drum brake assembly. The procedure may 
vary in detail depending upon the design of 
the brake assembly in question. 

1 Remove the wheel from the motor¬ 
cycle and separate the hub from the brake 
plate assembly. 

2. Wear of brake linings can be checked 
with the linings in place. Be sure to measure 
brake lining thickness at the linings’ thinnest 
points. On riveted brakes, measure the dis¬ 
tance from the top of the riv ets to the lining 
surface. 

3. Check the linings for grooves, scoring, 
or other signs of unusual wear. Most damage 
of this sort is caused by particles of dirt, 
which have entered the brake drum. If badly 
scored, the shoes must be replaced. If the 
shoes are scored, the drum should be 
checked for the same type of damage. 

B“e sure that there is no oil or grease 
present in the linings. Oil-impregnated lin¬ 
ings must he rep]act'll II the linings show 
this condition, determine the source of the 
lubricant, defective wheel bearing grease 
seals, excessiv e chain lube, etc. 


\ 



The angle between the brake rod or cable and 
breke lever should not exceed 90 when the 
brake is applied. It It does, check the linings tor 
wear 



Check lining thickness with a caliper 



Removing the glaze from brake linings 



4 II the linings are usable, rough up 
their surface with sandpaper. Then clean 
them with alcohol or lacquer thinner. Polish 
the brake drum surface remov ing any rust or 
dirt and clean the drum thoroughly 

5. To disassemble the brake plate, re¬ 
move the shoes. On some models, this is 
possible simply by grasping both shoes and 
folding them towards the center of the 
brake plate. Other models, however, are fit¬ 
ted with retainers or guards. Remove any 
cotter pins and washers from the brake 
cam(s), then remove the shoes 

NOTH The plurals rcfir to the twin-lead¬ 
ing shoe brakes 

6 To remove the camlO from the brake 
plate, remove the brake lever pinch holt(.s). 
Most brake levers are fitted on splines and 
will have to be pried off carefully. .After the 
lever is removed, the brake cam can be 
tapped or pushed out of the brake plate. 
Note any dust seals or washers on the brake 
cam. 

7. Check that the brake lever pinchbolts 
are not bent. This can easily happen if they 
are overtightened. Replace any bolts in this 
condition. Inspect the brake lever splines 
and replace the lever(s) if these are worn or 
stripped. 



8 Inspect the splines on the hrake 
cain(s). These should he in good condition. 
Check that the brake cam(s) are not bent and 
that they can rotate freely in the brake plate 
passage. If it will not, use a fine grade of 
sandpaper on the camshafts and the surface 
of the brake plate passage. 

9. Clean the carn(s) thoroughly in a sol¬ 
vent to remov e any old grease, rust, or cor¬ 
rosion. Use sandpaper or emery cloth to pol¬ 
ish the cams. Clean off any residue, before 
reassembly, smear the cams with chassis 
grease. 
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10. Inspect the brake plate for cracks or 
fractures, and replace it if necessary. 

11. On twin-leading shoe brakes, the 
brake plate linkage should be checked. The 
connecting rod is secured to each brake lever 
by a clevis pin and cotter pin or clip. They 
should be checked lor wear, especially on 
high mileage machines, and replaced if nec¬ 
essary. 

12. Cheek the condition of the brake 
springs, noting any twisted or fatigued hooks. 
Replace any broken, rusted, or old springs 
with new ones. Check spring free length if 
specified for your bike. 

13. Clean all metal parts thoroughly with a 
suitable solvent, making a special effort to 
remove the dust and built-up dirt from the 
backing plate. 

14. When reassembling the brake plate, 
note the following points: 

a. Ensure that the brake cams are lubri¬ 
cated with chassis grease; 

b. The use of new dust seals is recom¬ 
mended; 

c. Lubricate the brake shoe pivot points 
with a little grease; 

d. Install the shoes as on removal. Hook 
them together with the springs, and fold 
them down over the brake cam(s) and pi- 
vot(s). Install new cotter pins to the pivot 
points; 

e. When installing the brake lever on 
the brake cam, be sure that the punch 
marks on the lever and cam align, if appli¬ 
cable. 

15. The drum should be checked for con¬ 
centricity. An out-of-bound condition is 
usually noticeable as an on-ofT-on feeling 
when the brake is applied while riding. With 
the wheel assembly mounted on the ma¬ 
chine, spin the wheel while applying the 
brake very lightly. The rubbing noise of the 
brakes against the drum should be heard for 
the entire revolution of the wheel. 

16. An out-of-round condition and most 
scoring can be removed by having the drum 
turned on a lathe. This operation should be 
entrusted to a qualified specialist with the 
proper equipment. Usually, the tire and 
wheel bearings will have to be removed so 
that the wheel can be checked to the lathe. If 
the rim needs to be trued, have this done 
before any work on the drum is performed, 
as the action of the spokes while truing the 
rim may further aggravate the drum warp- 

age. 


FRONT FORKS 
Seal Replacement 

1. Fork slider oil seals may simply wear 
out over a period of time and then begin to 
leak. Some causes of rapid wear of the seal 
lips include damage during installation, 
dirty, contaminated fork oil, damaged dust 
seals or fork gaiters, rust, corrosion, or 
scratches on the fork tube, a bent fork tube, 
or rubber-damaging oil in the forks. 

Seals mav also leak if the forks are over¬ 
filled. 

2. On most motorcycles, the seals can be 
replaced simply by removing the fork sliders. 
It is necessary' to remove the front wheel, 
fender, brake caliper (if applicable), etc. 
Refer to a shop manual for removal proce¬ 
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dures. These wall of course vary' depending 
on the make and model of the machine. 

3. The slider seals are pressed into the ti p 
of the fork slider on most bikes, although on a 
few, the seals may be in the circular nut 
threaded onto the top of the slider. 

Seals must be pried out with a suitable 
lever. Seals should always be replaced once 
the slider is removed from the fork tube. 
Condition of the seals cannot be determined 
from examination of the lips. 

When prying out the seals, be sure to pro¬ 
tect the upper lip of the fork slider. This can 
be accomplished by placing a soft metal pad 
beneath your lever. Also take care that the 
end of the lever does not score the inner wall 
of the slider. 

Install new' seals by pressing them straight 
into the slider. Often, one of the old seals can 
be used, placing it on top of the new seal and 
tapping around the edges to force the new 



Check slider bushings for scoring or wear 


seal into place. Alternately, a suitably sized 
socket can be placed over the seal to use as a 
drift. 

4. Always coat the lips of seals with the 
type of oil you are going to put in the forks. 


Component Inspection 

1. As previously noted, fork disassembly 
procedures vary' from model to model. There 
are, however, two popular methods of hold¬ 
ing the forks together, and these are by 
means of a large circular nut at the top of the 
slider, and by means of a bolt at the bottom of 
the slider which will be accessible after re¬ 
moving the axle. Some forks have both. 

2. Drain fork oil before disassembly is at¬ 
tempted. Be sure the motorcycle is firmly 
supported with the front wheel off the 
ground. 

3. Some forks require special tools for 
disassembly. On models with a bolt under 
the slider, you should note that often this 
bolt is threaded into the fork damper, which 
may turn with the bolt when you attempt to 
remove it. A special tool is used, inserted 
through the top of the fork, to hold the 
damper while the slider bolt is removed. It is 
often possible to work around this tool by 
leaving the filler cap and inner fork spring in 
place, the spring tension being used to hold 
the damper. 

4. Forks with sliders secured by circular 
nuts may be somewhat easier to disassemble. 
The slider must be secured when attempting 
to remove the nut, and this can be ac¬ 
complished by inserting the axle through the 
fork legs. Removal of the nut itself is done 
with a special strap wrench or pin wrench in 
most cases. It is possible to remove the nut 
by w rapping a piece of inner tube around the 
nut, securing a large heater-hose clamp over 
it, and using a vise-grip pliers on the clamp 
screw to turn off the nut. 

5. In the event that the fork tubes are to 
be removed from the triple clamps, be sure 
that all applicable pinchholts are loosened. If 
the fork tubes are stuck, try spreading the 
lower triple clamp slot with a wedge, if such a 
slot is provided. Alternately, install the filler 
cap, turning it in several turns, then strike it 
shaiply with a plastic mallet. This should 
serve to free the tube. This treatment should 
not be carried to extremes, however, since it 
is possible to crush the filler cap threads. 

6. Fork tubes should be checked for con¬ 
dition. If chromed, all plating in the area on 
which the slider or slider oil seals ride must 
be in good condition. If the plating is scrat¬ 
ched, flaking, or worn, the tube must be re¬ 
placed. 

On fork tubes which are not plated, check 
for rust or corrosion on the surface of the 
tubes on which the slider seals ride. Any 
roughness or build-up must be removed with 
a low-abrasive method. Pitting or extreme 
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rust would necessitate replacement of the 
fork tubes. 

7. Check the fork tubes for a bent condi¬ 
tion. Minor bends may not be visible to the 
eye, and run-out should be checked with a 
dial gauge. If a tube is only slightly bent, it 
may be possible to return it to its original 
condition with a large press, but it is usually 
necessary to replace tubes which are bent. 

8. Check the fork springs for-a com¬ 
pressed condition by comparing their mea¬ 
sured free length with the standard free 
length if given in the specifications. 

9. Check the condition of the fork slider 
and its fit on the fork tubes. Some forks use a 
replaceable bronze slider bushing. Check 
this bushing for scoring or wear on the inner 
surface. Check its fit on the fork tube. The 
bushing should move freely, but any wob¬ 
bling or play from side-to-side would indicate 
that replacement is necessary. 

10. Clean all damper components, blow¬ 
ing clear any oil passages. 

REAR SHOCK ABSORBERS 

Almost all production motorcycle rear 
shock absorbers are sealed, and cannot be 
disassembled In fact, on some models, it is 
dangerous to attempt to do so. 

If the shock leaks oil, looses its damping 
ability, is damaged through collision or ex¬ 
treme use, both units should be replaced. 
The springs, however, should have an unlim¬ 
ited life. 

To check a shock absorber, remove it from 
the motorcycle, and compress the spring so 
that the spring keepers or collars can be re¬ 
moved. Take off the spring and dust cover, if 
fitted. 

Push the damper rod into the damper 
body and pull it out. There should be consid¬ 
erable resistance when attempting to pull out 
the rod. If movement is easy, or if the two 
shocks show dilferent characteristics, both 
should be replaced. 

SWING ARM 

Except on shaft-drive motorcycle, swing 
arms are very simple components and usually 
free of trouble. 

Swing arms are usually attached to the 
frame by means of a heavy shaft which may 
ride in bushings or needle bearings. Wear to 
these bushings is the prime trouble spot of 
the swing arm. 

To check your swing arm, proceed as fol¬ 
lows: 

a. Remove the rear wheel, shock 
absorbers, and chain guard. 

b. Measure the distance between the 
top and bottom shock absorber mounts on 
both sides. The two measurements must 
be identical, or the swing arm will have to 
be replaced 

c. Check that the rear wheel mounting 
plates are parallel. 

d. Grasp the legs of the swing arm and 
attempt to move it from side-to-side. Any 
noticeable side-play will indicate that the 
swing arm bushings need replacement. 

The swing arm is most likely to be damaged if 
the machine is operated for any length of 
time with a broken or otherwise defective 
shock absorber. 

Bushings are usually press-fit in swing 
arms, and, if worn, they should be driv en out 


and replaced with new ones. Do not remove 
pressed-in bushings unless you intend to re¬ 
place them, since they will be ruined by the 
removal process. 

When disassembling a swing arm bushing, 
make careful note of how each component is 
installed as placement of shims, bushings, 
sleeves, etc., is critical. 

Bushings should be lubricated according to 
manufacturer s instructions Most have a 
grease fitting on the swing arm shaft to facili¬ 
tate the operation, while others must be lu¬ 
bricated by hand 

After a rebuilt swing arm is installed, 
tighten the shaft nut (if fitted) to the proper 
torque, and check for free mov ement of the 
swing arm Movement should be relatively 
free (not loose) and noiseless. 

New bushings should be checked carefully 
before installation. Be sure they are the cor¬ 
rect ones for your machine, and that any 
lubrication holes or grooves which are sup¬ 
posed to be there are there 

STEERING STEM 

The steering stem assembly consists of the 
upper and lower triple clamps, their connect¬ 
ing shaft, and the bearings on which the as¬ 
sembly ndes in the frame lug 
The bearings in most cases are uncaged 
balls which ride on bearing races, the inner 
halves of which are pressed into the frame 
lug. 

The condition of the steering stein bear¬ 
ings should be checked periodically in the 
following manner: 

a. Support the front wheel of the mo¬ 
torcycle off the ground 

b Grasp the fork sliders, and attempt to 
move them back and forth in line with the 
motorcycle. No play should be noted here. 
An alternate method, applicable to ma¬ 
chines with a sturdy front fender is to grasp 
the tip of the fender and pull upwards, 
placing your other hand at the junction of 
the triple clamp and frame to feel for play 



Checking steering stem bearings for adjustment 



Checking steering stem bearings for play 


Ordinarily, play indicated by either of 
these two methods can be remedied by sim¬ 
ply adjusting the bearings. There is, in most 
cases, a nut or nuts beneath the upper triple 
clamp which are used to make this adjust¬ 
ment 

c. With the front wheel free of the 
ground, and any steering damper loosened 
or disconnected, turn the forks slowly from 
lock to lock. Movement should be smooth, 
effortless, and without noise. If fork 
movement is rough, or if there seems to be 
a detent spot somewhere during the 
movement of the forks, the bearings or 
races may be w orn 

d Position the forks about 5-10° off the 
centered position and release them The 
forks should fall to either side of their own 
weight. If they do not, the bearings may be 
t(X) tightly adjusted. 

In general, bearings which cannot be prop¬ 
erly adjusted, or will not hold an adjustment 
for any length of time, can be said to be worn 
to the point of replacement. 

Kor uncaged ball bearings, all of the balls 
and all races must be replaced at the same 
time 

Removal procedures vary for different 
types of assemblies. In all cases, however, 
the frame races must be driven out with a 
drift, and installed with a block of wood until 
firmly seated in the frame lug. 

The outer race of the lower bearing is 
usually a tight fit on the steering stem and 
will have to be chiseled off. 

If you have disassembled the steering stem 
for routine 'ubrication, y'ou can check the 
condition of the balls and races after cleaning 
them thoroughly in solv ent to remove all the 
old grease. 

Any balls which are pitted, rusted, or 



Driving out a steering head bearing race 
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dented will necessitate replacement of the 
entire bearing and race assembly. 

Races themselves should be checked for a 
rippled surface, indentations, and other im¬ 
perfections. Frame races should not be re¬ 
moved unless defective, since they will prob¬ 
ably be rendered useless by the removal 


GENERAL MAINTENANCE 

1. The battery electrolyte level should be 
checked about once every two weeks, more 
often in warm weather. 

2. Maintain the electrolyte level between 
the maximum and minimum marks on the 
battery case. This refers to batteries with 
transparent plastic cases which are found on 
the majority of motorcycles today. If the bat¬ 
ten does not have this type of case, check 
level by removing the caps from each cell. 
Maintain the electrolyte level just above the 
tops of die plates. 

3. Never add acid to a battery. Add dis¬ 
tilled water only. Tap water in some areas 
contains chemical or mineral impurities 
which may shorten battery* life. 

4. Do not overfill the battery. This may 
cause spillage of the electrolyte while riding. 

5. Check the condition of the battery* ter¬ 
minals. On some small batteries, the termi¬ 
nals are sealed and need no sen ice. On most 
batteries, however, this is not the case. Ter¬ 
minals must be free of corrosion. Check that 
the connections are tight. 

6. Check the battery overflow* tube. It 
must not be blocked or pinched at any point, 
and must be arranged to that it will discharge 
any electrolyte well below* any painted or 
plated surface. On most late models, a plate 
is provided on the motorcycle showing the 
correct routing of the overflow tube. Follow 
the manufacturer’s instructions. 

7. Check that the battery is securely 
mounted and that any and all straps, rubber 
pads, etc. provided by the manufacturer are 
in place and in good condition. 

8. Any battery service such as cleaning, 
charging, etc., should not be carried out with 
the battery* in the motorcycle. Se following 
sections for procedures. 

9. During cold weather, keep the battery 
fully charged. A low* battery will freeze much 
quicker than one with a charge. Freezing w ill 
min the plates even if it doesn't harm the 
ease. 

Charging 

1. Battery state-of-charge is checked 
w-ith an hydrometer. These are available in 
several sizes and prices, and range from pro¬ 
fessional models which provide a numerical 
specific gravity reading to less expensive 
units which check battery condition by in¬ 
dicating how* many colored balls will float in 
the hydrometer tube. 

For motorcycle use, the smaller type is 
recommended, since the larger model's hose 
may not fit through the smallish filler cap 
holes, and the cell may not have enough 
electrolyte above the plates to operate the 
float. 

The measure of battery state-of-charge is 
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procedure. The same is true of the steering 
stem lower race. 

When installing a steering stem assembly, 
always be sure that the proper number of 
balls are fitted to each race. Imbed the balls 
in a high grade bearing grease. 

Adjust the bearings so that fork action con¬ 


BATTERY 


the specific gravity of the electrolyte, which 
is nothing more than the w eight of the elec¬ 
trolyte relative to an equal volume of water. 
Electrolyte with a specific gravity* of 1.230, 
for example, is 1.230 times as heavy as w*ater. 

Note the following relations between spe- 
cifie gravity and battery state-of-charge, 
these figures being applicable at room tem¬ 
perature (20° C/68° F): 


Elcttrolytc 
Specific 

Grai ily 

Battery 

State-of-Charge 

1.260 

\00 r /t 

1.230 

75% 

1.200 

50%: 

1.170 

25 %c 

1.140 

almost none 

1.110 

dead 


2. The battery* should be recharged if the 
specific grav ity of one or more cells shows 
that the battery is charged only 50% of its ca¬ 
pacity or less (specific gravity 1.200 or less). 

3. Batteries should not be charged on the 
motorcycle. This risks damage due to splash¬ 
ing electrolyte on painted or plated surfaces. 
It also makes it difficult to clean the case 
thoroughly, which should be accomplished 
after the battery is charged. In addition, 
some systems can be damaged unless the bat¬ 
tery* terminals are disconnected during 
charging. 

4. When removing the battery, disconnect 
the ground side first. This will be the nega¬ 
tive terminal on most motorcycles, although 
the positive terminal is the ground on British 
machines. Disconnect the battery* overflow* 
tube before removing the battery. 

5. Before charging, remove the cell caps. 
During charging, keep a check on the elec¬ 
trolyte level, topping it up from time to time 
if necessary. 

If the battery draws a lot of current from 
the charger, or if it gets very* hot during the 
charging period, replacement of the battery* 
will be necessary. Electrolyte temperatures 
should never exceed 110° F. 

6. It is recommended that batteries be 
trickle-charged only at no more than 10% of 
their amp-hour rating. Therefore, the contin¬ 
uous charging rate for a 6 amp battery* should 
be 0.6 amps. The amp-hour rating of a bat¬ 
tery is stamped on the battery case for most 
batteries. Example: Yuasa battery No. 
12N12A-4A indicates that the battery is a 12- 
volt, 12-amp-hour unit. 

7. After charging, shake the battery 
gently to allow any trapped air bubbles to es¬ 
cape. Allow* the battery to cool to normal 
temperature before checking state-of-charge. 

8. After charging is completed, top up 
the electrolyte level if necessary, and install 


forms to those standards outlined above. If 
new frame races have been installed, make 
frequent cl ecks of adjustment during the 
first several hundred miles, since the frame 
races will probably settle over a period of 
time. 


the cell caps. Clean off the top and sides of 
the battery case with a solution of warm 
water and baking soda. Be extremely careful 
that this solution does not enter the cells, 
since it will neutralize the acid. 

9. Dirty or corroded battery terminals 
should be cleaned with a wire brush to en¬ 
sure good contact. After the battery* is in¬ 
stalled and the terminal connections are se¬ 
cured, coat the terminals with petroleum 
jelly to reduce future corrosion. 

10. When installing the battery, be sure 
that the overflow tube is connected and prop¬ 
erly routed. Be sure that the battery* is prop¬ 
erly fitted. The polarity of each terminal will 
be clearly stamped or painted on the battery* 
case. Even a momentary* reversal of connec¬ 
tions can destroy some electrical compo¬ 
nents. 

11 Before connecting the battery, check 
that the cable connections are free of cor¬ 
rosion or oxidation. If possible, clean up the 
cable connectors with sandpaper. 

Connect the pow er side of the battery first. 
This will be the positive terminal except on 
positive-ground (British) systems. 

12. Ensure that the connections are tight. 
Check that the ground cable is securely fas¬ 
tened to the frame or engine. A poor ground 
may not prevent the motorcycle from run¬ 
ning, but it may eventually damage electrical 
components on some types of systems. 

Storage 

1. If the motorcycle is to be out of service 
for any length of time, the battery should be 
removed and stored in a cool, dry* location. 

2. Trickle-charge stored batteries every 
month. 


Troubleshooting 

I. If the electrical system goes completely 
dead suddenly, chances are that the trouble 
is either a fuse or a bad electrical connection 
somew*here in the circuit. 

Most motorcycles are fitted with an in-line 
fuse on the battery positive lead usually right 
in the neighborhood of the battery itself. 
Check this fuse first. 

Next, check that the battery terminal con¬ 
nections are clean and tight. It is possible for 
a bad connection to show up here for seem¬ 
ingly no reason all of a sudden. Even if the 
connections seem okay, disconnect the wires 
at the terminals and clean them off. Some¬ 
times you will find that the electrical system 
suddenly has power again while you are in 
the process of disconnecting the battery. In 
this event you can be sure that a poor elec¬ 
trical connection was causing the trouble. 

Other electrical connections should also be 
checked before suspecting the battery itself 
in case of a sudden failure such as w*e are dis- 
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cussing here. Most motorcycles have a large 
number of male-female connectors either in 
the headlight, under the gas tank, or under 
one of the side covers. These connectors can 
come apart, corrode, or fill with water. 

2. If the batter> r self-discharges, check 
that the battery' case has not become impreg¬ 
nated with sulphuric acid. This can be done 
by checking the resistance of the case with an 
ohmmeter. Hold one probe against the case 
near the positive terminal, the other to the 


case near the negative terminal. Resistance 
must be infinite. Sometimes acid on the top 
of the battery' will form a current path be¬ 
tween the terminals, causing the battery’ to 
discharge itself. If this is the case, it may be 
possible to save the battery' for a while by 
sprinkling baking soda over the top, letting it 
set for several minutes, and then washing it 
off'with warm water. Take care not to let any 
of this get into the cells. 

3. If one cell seems to lose more electro¬ 


lyte than the others, check its charge with an 
hydrometer. It is probably shorted. Replace 
the battery’ if any cell is shorted or will not 
hold a charge. 

4. Whitish sulfate deposits on the battery 
plates is a usual sign of battery age indicating 
that replacement will be in order soon. It 
may be possible to prolong the life of a sul- 
fated battery by charging it at half the usual 
rate for twice the normal time. 


TROUBLESHOOTING 

Troubleshooting Tune-Up Items 


Problem 

Possible Causes 

/nijxrlion Remedy 

Engine fails to start (no 

Ignition switched off 

Turn on ignition. 

spark at plugs) 

Kill button switched off 

Reset. 


Battery dead 

Charge battery. 


Blown fuse 

Check fuse and replace if necessary. 


Loose or corroded battery 
terminals 

Cleon and secure connections. 


Spark plugs too old; worn or 
fouled 

Clean or replace plugs. 


Spark plugs wet 

Kick engine over after removing plugs 
to cleor it. Blow plugs dry. 


Plug gap incorrect 

Set to correct gap. 


Points wires disconnected; 

Check wiring; clean and tighten wire 


loose or corroded snap 
connectors 

connectors. 


Points incorrectly gapped 

Inspect points. Replace or clean and 


pitted, worn or dirty 

adjust gap. 


Spark plug cap resistors de¬ 
fective 

Replace spark plug caps. 


Plug leads dirty, damaged, 
wet, or defective 

Replace leads and coils. 


Ignition coils defective 

Replace. 


Condenser defective 

Replace. 


Points grounding out against 

Inspect. Check that the point wire is 


point plate 

insulated. 


Damaged insulators at points 
terminal 

Replace. 

Engine fails to start (has 

Lack of fuel 

Make sure petcock is on; check for fuel 

spark at plugs) 


in the tank. 


Fuel starvation: fuel lines 

Check for fuel at the float bowl and 


clogged; petcock or filter 
dirty; vent in gas tank cap 
closed up; carburetor float 
valve closed off 

then back through the system. 


Carburetor adjustments incor¬ 
rect 

Adjust. 


Ignition timing incorrect 

Adjust. 


Incorrect valve adjustment 

Adjust. 


Carburetor float punctured 

Reploce. 


Low compression: worn rings 
or cylinder; bent or poorly 
seated valves; broken or 
warn valve guides 

Inspect top end. 


Low compression due to 
blown head gasket, warped 
head 

Rebuild. 


Incorrect valve timing 

Reset. 


Engine is hard to start Worn, dirty or improperly Cleon or reploce and gap plugs or re¬ 
gapped plugs, or plugs too place with correct heot range, 
cold 
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T roublcshooting 


Problem 

Possible CrtiMi'i 

inspeefion Remedy 


Points dirty, pitted, or out ot 
adjustment 

Clean or replace aad gap points. 


Corburetor idle setting wrong; 
pilot air or fuel passages 
clogged 

Adjust idle settings or clean carburetor. 


Battery low 

Recharge or replace battery. 


Ignition timing out of adjust¬ 
ment 

Adjust. 


Valves adjusted incorrectly 

Adjust valves. 


Spark plug leads cracked or 
dirty 

Replace plug leads. 


Loss or intermittently ground- 

Check all connections and condition of 


ed wires at coil, points, or 

wiring. 


connectors 



Defective coils or condensers 

Replace. 


Worn or improperly seating 

Perform top end overhaul; inspect and 


valves 

lap valves. 


Low compression due to worn 
or damaged top end com¬ 
ponents 

Overhaul top end. 

Engine starts but refuses 

Fuel feed problem 

Check fuel supply; check fuel petcock, 

to run 


lines, carburetor for blocked pas¬ 
sages; check gas tank cap vent. 


Spark plugs too cold or worn 

Replace with proper heat range plugs. 


Volve clearance incorrect 

Set valve clearance. 


Ignition timing incorrect 

Adjust. 

Engine idles poorly 

Carburetor idle adjustments 
incorrect 

Adjust idle circuit. 


Spark plugs worn, dirty, or 
gap too wide 

Clean or replace and gop plugs. 


Spark plugs too cold 

Fit the proper heat range plugs. 


Breaker point gaps incorrect 

Adjust. 


Ignition timing incorrect 

Adjust. 


Valves improperly adjusted 

Adjust. 


Water in carburetors 

Drain float bawls and gas tank if 
necessary and fill with fresh gas. 


Carburetor float levels wrong 

Adjust. 


Air leaks at manifolds 

Determine cause and rectify. 


Leaking valves 

Lap valves (four-stroke). 


Worn valve, valve guides, 
valve seats 

Check valve train (four-stroke) 


Weak spark 

Check coils and condensers. 


Petcock clogged 

Clean. 


Float bowl fuel level too low 

Check float height. 

Engine misfires when ac¬ 

Loose or intermittent connec¬ 

Check all connections; make sure that 

celerating 

tions in the ignition circuit 

they are clean and tight. 


Ignition timing incorrect 

Adjust. 


Gas tank cap vent clogged 

Clear. 


Water in float bowls 

Drain and refill with fresh mixture. 


Carburetor main jet clogged 

Remove and clean. 


Air leoks at carburetor mani¬ 
folds 

Determine cause and remedy. 


Defective ignition coils or con¬ 
densers 

Replace. 


Carburetor setting wrong 

Take plug readings and reject carbs if 
necessary. 


Very low or dead battery 

Recharge or replace battery. 

Engine surges or runs un¬ 

Carburetor fault; mixture too 

Remove and inspect carburetors. 

evenly at steady 

lean, erratic fuel flow 


throttle openings 

Air leaks at carburetor mani¬ 
folds 

Determine couse and remedy. 


Valves improperly adjusted 

Adjust. 

Engine breaks up or mis¬ 

Battery very low or dead 

Rechorge or replace battery. 

fires while running 

Loose or intermittent connec¬ 
tions in the ignition circuit 

Check and secure connections. 


Battery terminal come adrift 

Clean and secure battery connections. 
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General Information 


Troubleshooting 


Problem 

Possible C«mc< 

Inspection Remedy 

Poor low-speed operation 

Incorrect ignition timing 

Adjust timing. 


Carburetor idle circuit poorly 

Adjust pilot screws and idle speed. 


adjusted 



Spark plug gap tao greot or 

Use correct heat range and gap to 


plugs too cold 

proper specifications. 


Poor breaker paint contact 

Clean or replace breaker paints. 


Volves improperly adjusted 

Adjust. 

* 

Carburetor fault 

See Chapter 8. 

Poor high-speed opera- 

Ignition timing too retarded 

Adjust timing. 

tian 

Spark plug gap too small 

Adjust gap. 


Plugs too cold 

Fit plugs of the correct heat range. 


Carburetor float level too low 

Adjust float level. 


Partially blocked fuel lines ar 
petcock 

Clean. 


Dirty air cleaner 

Clean or reploce element. 


Weak breaker paint arm 
spring 

Replace points. 


Defective ignition coils or con¬ 
densers 

Reploce. 


Weakened valve springs 

Inspect springs. 


Incorrect valve timing 

Reset. 

Loss of power 

Incorrect valve adjustment 

Adjust tappets. 


Clogged or dirty oir cleaner 

Clean or replace the element. 


Incorrect ignition timing 

Adjust. 


Dirty carburetors 

Clean. 


Valves not sealing 

lap valves. 


Valve springs weakened 

Replace. 


Rings or cylinder worn 

Rebuild. 


Valve timing incorrect 

Reset. 


Carburetor float level incor¬ 
rect 

Adjust. 


Spark plug gap incorrect 

Adjust. 


Engine or muffler corbon 
choked 

Decarbonize. 


Exhoust pipe broken ar loose 

Secure or replace. 


Spark Plug Analysis—4-Stroke Engines 


Condition 


Appearance 


R ecomniendat in r» 


NORMAL 



Broun to grayish tan color and Service and reinstall. Replace if 
slight electrode wear. Correct heat over 10,000 miles of service, 
range for engine and operating con¬ 
ditions. 


MODIFIER DEPOSITS 



Powdery white or yellow deposits Plugs can be cleaned If replaced, 

that build up on shell, insulator and use same heat range, 

electrodes. This is a normal appear¬ 
ance with certain branded fuels. 

These materials are used to modify 
the chemical nature of the deposits 
to lessen misfire tendencies. 
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General Information 


Spork Plug Analysis—4-Stroke Engines 


Condition 


A/i/n nruiu c 


Recoiinnvndation 


OIL DEPOSITS 


Oily coating. 


Caused by poor oil control. Oil is 
leaking past worn valve guides nr 
piston rings into the combustion 
chamber. Hotter spark plug may 
temporarily relieve problem, but 
positive cure is to correct the condi¬ 
tion with necessary' engine repairs. 



CARBON DEPOSITS Dry soot. 



Dry deposits indicate rich mixture 
or weak ignition. Check for clogged 
air cleaner, high float level, sticky 
choke or worn breaker contacts. 
Hotter plugs will temporarily pro¬ 
vide additional fouling protection. 


PREIGNITION 



Melted electrodes. Center elec¬ 
trode generally melts first and 
ground electrode follows. Normally, 
insulators are white, but may be 
dirty due to misfiring or flying 
debris in combustion chamber. 


Check for correct plug heat range, 
overadvanced ignition timing, lean 
fuel mixtures, leaking intake mani¬ 
fold, and lack of lubrication. 


TOO HOT 



Blistered, white insulator, eroded Check for correct plug heat range, 
electrodes and absence of deposits. overadvaneed ignition timing, lean 

fuel/air mixtures, leaking intake 
manifold, sticking valves, and if bike 
is driven at high speeds most of the 
time. 



HIGH SPEED 
GLAZING 


Insulator has yellowish, varnish-like If condition recurs, use plug type 
color. Indicates combustion eham- one step colder, 
ber temperatures have risen sud¬ 
denly during hard, fast acceleration. 

Normal deposits do not get a chance 
to blow off, instead they melt to 
form a conductive coating. 


SPLASHED DEPOSITS 



Spotted deposits. Occurs shortly 
after long delayed tune-up. After a 
long period of misfiring, deposits 
may be loosened when normal com¬ 
bustion temperatures are restored 
by tune-up. During a high-speed 
run, these materials shed ofl the pis¬ 
ton and head and are thrown against 
the hot insulator. 


Clean and service the plugs prop¬ 
erly and reinstall. 


Spark Plug Analysis—2-Stroke Engines 


Condition 


Appearance 


Recommendation 



NORMAL 


Correct heat range. Insulator is 
light tan to gray color Few deposits 
present. Electrodes are not burned. 


Change plugs at regular intervals, 
using the same heat range. 
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General Information 


Spark Plug Analysis—2-Stroke Engines 


Condition 


Appearance 


Recoin mciulat ion 


CORE BRIDGING 
GAP BRIDGING 



Combustion particles wedged or 
fused between electrodes or core 
nose 



Both core bridging and gap bridging 
are caused by excessive combustion 
chamber deposits striking and ad¬ 
hering to the spark plug's firing end. 
They originate from the piston and 
cylinder head surfaces. These de¬ 
posits are formed by one or a combi¬ 
nation of the following: 

Excessive carbon in cylinder. Use of 
non-recommended oils. Immediate 
high-speed operation after pro¬ 
longed and excessise idling. Im¬ 
proper ratio of fuel/oil mix. 



WET FOULING 


Damp or wei, M 'ck carbon coating 
oser entire firing end Forms sludge 
in some cases 


Wrong spark plug heat range (too 
cold'. Prolonged slow speed opera¬ 
tion Carburetor adjustment is too 
ncli Improper ratio of fuel-to-oil 
mixture Induction manifold bleed- 
off return passage obstructed Worn 
or defective breaker points, result¬ 
ing in lack of voltage. 


ALUMINUM TIIRONV- Aluminum deposits adhering to 

OFF electrodes and plug core 



Caused by pre-ignition source 
within cylinder melting aluminum 
alloy off piston. Do not install new 
plugs until piston is examined and 
the source of pre-ignition is deter¬ 
mined 


OVERHEATING 



Electrodes badly eroded Prema¬ 
ture gap wear Insulator has gray or 
white “blistered” appearance 


Incorrect spark plug heat range (too 
hot). Ignition timing oseradvanced 
"Sticky” piston rings. Engine con¬ 
stantly operated at slow speeds. 


LOW TEMPERATURE 
FOULING 



Soft, sooty deposits indicate in¬ 
complete combustion. Probable 
causes: rich carburetion. weak igni¬ 
tion, retarded timing or low com¬ 
pression. Continuous low-speed 
operation or, with oil injection sys¬ 
tems, gunning throttle at idle 


Clean or replace. 
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General Information 


Two-Stroke Engine Troubleshooting 


Problem 

Possible Causes 

Inspection/Remedy 

Abnormal engine noise 

Piston slap; piston-to cylinder 
clearance too great 

Check clearance. 


Knock, especially noticable 
at idle: worn con rod big 
end bearing 

Replace. 


Worn small end bearing 

Replace. 


Rumble at idle developing 
into whine at high rpm: 
crankshaft main bearings 
worn or damaged 

Replace bearing(s). 


Defective or worn transmis¬ 
sion gears or shaft bearings 

Inspect and replace worn parts. 


Pinging or spark knock 

Timing too advanced; Low quality 
gasoline. 

Engine fails to start (has 

No gas in tank; fuel petcock 

Refuel; turn on petcock; check for fuel 

spark at plug) 

turned off; fuel lines 

at the carburetor; disconnect and 


clogged 

blow out fuel line. 


Engine flooded 

Remove spark plug and crank engine 
to clear it. 


Crankcase flooded 

Remove spark plug; shut off petcock; 
crank engine. 


Ignition timing incorrect 

Reset timing. 


Improper fuel/oil mixture 

Drain fuel tank and refill with proper 
mixture. 


Low or no compression 

Blown head gasket; warped head; 

Worn or damaged crankshaft seals; 
poor seal at crankcase mating sur¬ 
faces. 

Worn piston rings; worn bore. 


Carburetor adjustments 
wrong, or carburetor 
flooded 

Adjust carburetor. Check float height. 

Engine fails to start (no 

Ignition switched off 

Turn on ignition 

spark at plug) 

Kill button switched off 

Reset. 


Spark plug too old; worn or 
fouled 

Clean or replace plug. 


Spark plug heat range too 
cold 

Replace with proper heat range plug. 


Spark plug gap incorrect 

Reset gop. 


Spark plug cap resistor de¬ 
fective 

Replace cap. 


Plug lead damaged or de¬ 
fective 

Replace. 


Ignition coil defective 

Replace. 


Condenser defective 

Replace. 


Points dirty, pitted, worn, or 
improperly gapped 

Clean and adjust or replace points. 


Breaker points wires discon¬ 

Check wiring; clean and tighten con¬ 


nected; loose or corroded 
snap connectors 

nections. 


Dead battery (battery-and- 
coil ignition) 

Recharge or replace battery. 


Blown fuse 

Replace. 


Loose or corroded battery 
terminals 

Clean and secure terminals. 

Engine is hard to start 

Worn, dirty, or improperly 

Clean or replace and gap plug or re¬ 


gapped plug, or plug too 
cold 

place with correct heat range. 


Points dirty, pitted, or out of 
adjustment 

Clean or replace and gap points. 


Carburetor idle settings 

Adjust idle settings or clean carbu¬ 


wrong; pilot air or fuel pas¬ 
sages clogged 

retor. 


Battery low (battery ignition) 

Recharge or replace battery. 


Ignition timing out of adjust¬ 
ment 

Adjust. 
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General Information 


Two-Stroke Engine Troubleshooting 


Problem 

Possible Cautcs 

Inspection Remedy 


Spark plug lead cracked or 
dirty 

Reploce plug lead. 


Loose or intermittently 

Check oil connections and condition 


grounded wires ot coil. 

of wiring. 

- 

points, or connectors 


Engine is hard to start 

Defective coils or condensers 

Reploce. 


Leaking of crankshaft oil 
seals or crankcose mating 
surfaces yielding law com¬ 
pression. Worn rings or 
cylinder bore 

Rebuild. 

Engine idles poorly and 

Incorrect carburetor adjust- 

Adjust. 

misfires under acceler- 

ment 


ation 

Spark plug dirty, fouled, or 
improperly gapped 

Replace or clean plug and set gap. 


Poor wiring connections in 

Check connections at plugs, points, 


ignition circuit 

and coils. 


Defective ignition coils or 
condensers 

Replace. 


Ignition timing incorrect 

Adjust. 


Air leaks at corburetor mani¬ 
folds 

Refer to "Fuel System" 


Water in carburetors 

Drain float bowls and gas tank if 
necessary. 


Carburetor moin jet clogged 

Remove and clean. 


Gas tank cap vent clogged 

Blow clear. 


Petcock clogged 

Cleon. 


Floot bowl fuel level too law 

Check float height. 

Spark plugs foul 

Plug gop too narrow 

Adjust to proper value. 

repeatedly 

Plug too cold for conditions 

Fit plug one heat range hotter. 


Fuel mixture too rich 

Adjust carburetor. 


Too much oil in mixture 

Check oil pump coble adjustment. 


Piston rings badly worn 

Replace. 

Engine surges or runs 

Air leaks at carburetor mani¬ 

Check as described in "Fuel Sys¬ 

unevenly at standard 

folds 

tem" 

throttle openings 

Partial seizure occurring due 
to overheating. 

See below. 

Engine breaks up or mis¬ 

Battery dead (battery igni¬ 

Recharge or replace battery. 

fires while running 

tion) 



Loose or intermittent connec¬ 
tions in the ignition circuit 

Check connections. 


Carburetor float level incor¬ 

Check lhat float needle is sealing 


rect 

properly; check float height. 

Loss of compression or 

Holed or damaged piston 

Replace. 

power 

Piston partially seizing 

Determine cause. 


Bodly worn piston rings 

Replace rings. 


Blown or leaking head 
gasket 

Check gasket. 


Muffler or exhaust port carbon 
clogged 

Decarbonize. 


Air filter clogged with dirt 

Clean or reploce. 

Poor low-speed opera¬ 

Incorrect ignition timing 

Adjust timing. 

tion 

Poor breaker point contact 

Adjust or reploce points. 


Defective coil or condenser 

Replace. 


Corburetor floot level incor¬ 
rect 

Adjust float level. 


Pilot screw not adjusted prop¬ 
erly 

Adjust corburetor. 


Spark plug gap too great 

Adjust. 
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General Information 


Two-Stroke Engine Troubleshooting 


Problem 

Possible Causes 

Inspection Remedy 

Poor high speed opera- 

Ignition timing incorrect 

Adjust timing. 

tion 

Spark plug gap too small 

Adjust gap. 


Defective ignition coil 

Replace. 


Carburetor float level incor¬ 
rect 

Adjust float level. 


Law compression 

Check head gasket for leakage as 
well as crankcase mating surfaces. 
Check rings and cylinder for wear. 


Engine carbon fouled; ex- 

Decarbonize engine and exhaust pipe; 


haust pipe carbon-fouled 
or broken 

check exhaust pipe far leaks. 


Pipe loose at cylinder 

Tighten. 


Weak breaker point spring 

Replace points. 


Air cleaner dirty or clogged 

Clean or replace element. 

Engine partially seizes or 

Spark plug too hat 

Use plugs one heat range colder. 

slows after high-speed 

Piston seizure 

Determine cause. 

operation 

Carburetor mixture too lean 

Take plug readings. Adjust carburetor 
as needed. 


Insufficient lubricant in mix¬ 

Check oil pump cable adjustment or 


ture 

Air leaks at carburetor mani¬ 

gas/oil mixture percentage. 


folds 

Check manifold. 

Engine overheats 

Heavy carbon deposits on 
piston, exhaust port, and 
muffler 

Decarbonize. 


Ignition timing too retarded 

Adjust timing. 

Engine detonates or pre¬ 

Spark plugs too hot for appli¬ 

Replace with plugs one heat range 

ignites 

cation 

colder. 


Ignition timing too advanced 

Adjust. 


Insufficient oil in fuel 

Adjust oil pump cable or fuel/oil mix¬ 
ture percentage. Bleed oil line if 
necessary. 


Carburetor mixture too lean 

Adjust. 


Air leaks at carb manifolds 

See “Fuel System" 


Engine carbon-choked 

Decarbonize head, piston, and muffler. 


Fuel octaine rating too low 

Use fuel with higher octaine rating. 

Engine backfires or kick- 
starter kicks back 

Ignition timing too advanced 

Adjust. 

Rapid piston and 
cylinder wear 

Ineffective or leaking air filter 

Clean or replace filter element. 



Four-Stroke Engine Troubleshooting 

Problem 

Possible Causes 

Inspection Remedy 

Abnormal engine naise 

Excessive tappet clearance 

Adjust. 

(top end) 

Piston knock due to worn cyl¬ 

Inspect and have cylinder bored if 


inder 

necessary. 


Excessive carbon build-up in 
combustion chamber 

Decarbonize. 


Worn wrist pin or con rod 
small end 

Inspect and replace if necessary. 


Misadjusted ar worn cam 

Adjust. Replace if adjustment does not 


chain 

quiet the chain. 


Worn cam ar crankshaft 
sprocket 

Inspect. 


Pinging or spark knock 

Timing too advanced; Low quality 


gasoline; drain and refill tank with 
fresh gas. 
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General Information 


Four-Stroke Engine Troubleshooting 


Problem 

Possible Causes 

Inspection Rcmedi/ 


Rumble at idle developing into 
whine at higher rpm: crank- 

Inspect and replace if necessary. 


shaft main bearings warn 
or damaged 



Knock, especially noticeable 
at idle, increasing with 

Replace. 


rpm: worn con rod big end 
bearing 


Engine fails to start (no 

Ignition switched off 

Turn on ignition. 

spark at plugs) 

Kill button switched off 

Reset. 


Battery dead 

Charge battery. 


Blown fuse 

Check fuse and replace if necessary. 


Loose or corroded battery 
terminals 

Cleon and secure connections. 


Spark plugs too old; worn or 
fouled 

Clean or replace plugs. 


Spark plugs wet 

Kick engine over after removing plugs 
to clear it. Blow plugs dry. 


Plug gap incorrect 

Set to correct gap. 


Points wires disconnected; 

Check wiring; clean and tighten wire 


loose or corroded snap 
connectors 

connectors. 


Points incorrectly gapped. 

Inspect points. Replace or clean and 


pitted, warn or dirty 

adjust gap. 


Spark plug cap resistors de- 
' fective 

Replace spark plug caps. 


Plug leads dirty, damaged, 
wet, or defective 

Replace leads and coils. 


Ignition coils defective 

Replace. 


Condenser defective 

Replace. 


Points grounding out against 

Inspect. Check that the point wire is 


point plate 

insulated. 


Damaged insulators at points 
terminal 

Replace. 

Spark at one plug 

Defective, worn, dirty, or 

Switch the nonfunctioning plug to the 


fouled spark plug 

other lead. If spark is evident, the 
plug is not at fault. If no spark, re¬ 
place the plug. 


Defective resistor spark plug 
cap 

Replace. 


Defective, cracked, wet or 
dirty plug lead 

Replace along with coil. 


Dirty, misadjusted, pitted or 
burned breaker points 

Replace. 


Breaker point wire discon¬ 

Check point wiring; clean and secure 


nected, broken; snap con¬ 
nector loose or corroded; 
insulation torn 

connector. 


One set of points grounding 
out against point cover ar 
mounting plate. Damaged 
insulators on point wire 
terminal 

Check paint assemblies. 


Defective condenser 

Replace. 


Defective ignition coil 

Replace. 

Engine fails to start (has 

Lack of fuel 

Make sure petcock is on; check for 

spark at plugs) 


fuel in the tank. 


Fuel starvation: fuel lines 

Check for fuel at the float bowl and 


clogged; petcock or filter 
dirty; vent in gas tank cap 
closed up; carburetor float 
valve closed off 

then back through the system. 


Carburetor adjustments incor¬ 
rect 

Adjust. 


Ignition timing incorrect 

Adjust. 


Incorrect valve adjustment 

Adjust. 


Carburetor float punctured 

Replace. 
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Four-Stroke Engine Troubleshooting 


Problem 

Possible Couses 

Inspection/ Remedy 


Low compression: worn rings 
or cylinder; bent or poorly 
seated valves; broken or 
worn valve guides 

Inspect top end. 


Low compression due to blown 
head gasket, warped head 

Rebuild. 


Incorrect valve timing 

Reset. 

Engine is hard to start 

Worn, dirty, or improperly 

Clean or replace and gap plugs or re¬ 


gapped plugs, or plugs too 
cold 

place with correct heat range. 


Points dirty, pitted, or out of 
adjustment 

Clean or replace and gap points. 


Carburetor idle settings 

Adjust idle settings or clean carburetor. 


wrong; pilot air or fuel 
passages clogged 



Bottery low 

Recharge or replace battery. 


Ignition timing out of adjust¬ 
ment 

Adjust. 


Valves adjusted incorrectly 

Adjust valves. 


Spark plug leads cracked or 
dirty 

Replace plug leads. 


Loss of intermittently ground- 

Check all connections and condition of 


ed wires at coil, points, or 
connectors 

wiring. 


Defective coils or condensers 

Replace. 


Worn or improperly seating 

Perform top end overhaul; inspect and 


valves 

lap valves. 


Low compression due to worn 
or damaged top end com¬ 
ponents 

Overhaul top end. 

Engine starts but refuses 

Fuel feed problem 

Check fuel supply; check fuel petcock. 

to run 


lines, carburetor for blocked pas¬ 
sages; check gas tank cap vent. 


Spark plugs too cold or worn 

Replace with proper heat range plugs. 


Valve clearance incorrect 

Set valve clearance. 


Ignition timing incorrect 

Adjust. 

Engine idles poorly 

Carburetor idle adjustments 
incorrect 

Adjust idle circuit. 


Spark plugs worn, dirty, or 
gap too wide 

Clean or replace and gap plugs. 


Spark plugs too cold 

Fit the proper heat range plugs. 


Breaker point gaps incorrect 

Adjust. 


Ignition timing incorrect 

Adjust. 


Valves improperly adjusted 

Adjust. 


Water in carburetors 

Drain float bowls and gas tank if 
necessary and fill with fresh gas. 


Carburetor float levels wrong 

Adjust. 


Air leaks at manifolds 

Determine cause and rectify. 


Leaking valves 

Lap valves. 


Worn valves, valve guides, 
valve seats 

Check valve train. 


Weak spark 

Check coils and condensers. 


Petcock clogged 

Clean. 


Float bowl fuel level too low 

Check float height. 

Engine misfires when ac¬ 

Loose or intermittent connec¬ 

Check all connections; make sure that 

celerating 

tions in the ignition circuit 

they are clean and tight. 


Ignition timing incorrect 

Adjust. 


Gas tank cap vent clogged 

Clear. 


Water in float bowls 

Drain and refill with fresh mixture. 


Carburetor main jet clogged 

Remove and clean. 


Air leaks at carburetor mani¬ 
folds 

Determine cause and remedy. 


Defective ignition coils or con¬ 
densers 

Replace. 


Carburetor settings wrong 

Take plug readings and rejet carbs if 
necessary. 









General Information 


Four-Stroke Engine Troubleshooting 


Problem 

Possible Causes 

Inspection Remedy 


Very low or dead battery 

Recharge or replace battery. 

Engine surges or runs on- 

Carburetor fault; mixture too 

Remove and inspect carburetors. 

evenly at steady 

lean, erratic fuel flow 


throttle openings 

Air leaks at carburetor mani¬ 
folds 

Determine cause and remedy. 


Valves improperly adjusted 

Adjust. 

Engine breaks up or mis- 

Battery very low or dead 

Recharge or replace battery. 

fires while running 

Loose or intermittent connec¬ 
tions in the ignition circuit 

Check and secure connections. 


Battery terminol come adrift 

Clean and secure battery conections. 

Poor low-speed operation 

Incorrect ignition timing 

Adjust timing. 


Carburetor idle circuit poorly 
adjusted 

Adjust pilot screws and idle speed. 


Spark plug gap too greot or 

Use correct heat range and gap to 


plugs too cold 

proper specifications. 


Poor breaker point contact 

Cleon or replace breaker points. 


Valves improperly adjusted 

Adjust. 


Carburetor fault 

See "Fuel System" 

Poor high-speed opera- 

Ignition timing too retarded 

Adjust timing 

tion 

Spark plug gap too small 

Adjust gap. 


Plugs too cold 

Fit plugs of the correct heat range. 


Corburetor float level too low 

Adjust float level. 


Partially blocked fuel lines or 
petcock 

Clean. 


Dirty air cleaner 

Clean or replace element. 


Weak breaker point arm 
spring 

Replace points. 


Defective ignition coils or con¬ 
densers 

Replace. 


Weokened valve springs 

Inspect springs. 


Incorrect valve timing 

Reset. 

Loss of power 

Incorrect valve adjustment 

Adjust tappets. 


Clogged or dirty air cleaner 

Clean or replace the element. 


Incorrect ignition timing 

Adjust, 


Dirty carburetors 

Clean. 


Valves not sealing 

Lap valves. 


Valve springs weakened 

Replace. 


Rings or cylinder worn 

Rebuild. 


Volve timing incorrect 

Reset. 


Carburetor float level incor¬ 
rect 

Adjust. 


Spark plug gop incorrect 

Adjust. 


Engine or muffler carbon 
choked 

Decarbonize. 


Exhaust pipe broken or loose 

Secure or replace. 

Engine overheats 

Insufficient engine oil 

Too lean o mixture 

Top up. 

See "Fuel System" 


Timing too advanced 

Adjust. 


Oil pump defective; oil pas¬ 
sage blocked 

Clear system. 


Engine carbon choked 

Decarbonize. 

Engine backfires or kick- 

Timing too advanced 

Adjust. 

starter kicks back 

Advance unit stuck 

Lubricate; check for free movement. 

Popping at muffler after 

Air leaks in muffler 

Secure clamps or nuts. 

shutting off throttle 

Mixture too lean 

Adjust idle circuit and float level. 
Check for air leaks. 

Exhaust smoke accompa¬ 

Too much oil in engine 

Set to correct level. 

nied by oil consumption 

Worn rings or bore 

Rebuild. 


Worn valve guides or seals 

Replace. 


Scored cylinder 

Bore to oversize. 
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General Information 


Four-Stroke Engine Troubleshooting 


Problem 

Possible Causes 

Induction Remedy 

Black smoke from exhaust 
pipes 

Engine carboned up 

Decarbonize. 

Piston seizure 

low oil level 

Engine overheating due to 
too advanced ignition 
timing, insufficient toppet 
clearance, stuck valves 
Insufficient oil 

Maintain oil at proper level. 

Check settings. 

Check oil pump. 

Burned valves 

Clearances adjusted too 
tightly 

Timing too retarded 

Replace valves; check guides; maintain 
adjustment. 

Adjust. 

Bent valves or broken 
valve guides 

Valve hitting piston because 
of incorrect valve timing, 
overrevving the engine, or 
weak valve springs 

Check top end components. 

Bad connecting rod bear¬ 
ings 

Insufficient or contaminated 
oil 

Overrevving engine 

Extended use of the engine 
with ignition timing too ad¬ 
vanced, high-speed misfire, 
etc. 

Check oil, filter, and oil pump. 

Abide by tachometer red line 

Bad crankshaft bearings 

Insufficient or contaminated 
oil 

Overrevving engine 

Extended use of the motor¬ 
cycle with one weak or mis¬ 
firing cylinder 

Replace bearings. 

Abide by tachometer red line. 

Worn cam lobes or bear¬ 
ings 

Insufficient or contaminated 
oil 

Failure to allow engine suffi¬ 
cient warm-up 

Defective oil pump or clogged 
oil passages in engine 

Maintain oil at proper level; change 
filter when directed. 

Allow at least one minute of warm-up 
when starting cold eninge. 

Replace. 

Worn cylinder and rings 

Damaged or leaking air 
cleaner 

Low oil level or contami¬ 
nated oil 

Defective oil pump 

Failure to allow engine suffi¬ 
cient warm-up 

Replace element; secure connections. 

Maintain oil at proper level; change 
oil and filter at proper intervals. 
Replace. 

Allow at least one minute for warm-up 
when starting cold engine. 


Clutch and Transmission Troubleshooting 


Problem 

Possible Causes 

Inspection Remedy 

Clutch slips 

Clutch improperly adjusted 

Adjust. 


Clutch springs weak or dam¬ 
aged 

Replace. 


Clutch springs not correctly 
secured 

Tighten spring bolts. 


Friction discs worn or oil- 

Check disc width and condition. Re¬ 


impregnoted 

place if necessary. 


Friction discs warped 

Inspect and replace discs if necessary. 


Clutch cable has insufficient 
play 

Adjust cable. 


62 
















General Information 


Clutch and Transmission Troubleshooting 


Problem 

Possible Causes 

Inspection Remedy 

Clutch drags 

Clutch cable or clutch improp¬ 
erly adjusted 

Adjust cable and clutch. 


Friction discs gummy 

Replace friction discs. 


Steel plates warped 

Replace. 

- 

Uneven spring tension 

Check springs and replace as a set if 
necessary. 


Transmission oil too heavy for 

Change oil. 

t 

climate, or dirty 


Clutch noisy 

Clutch hub bearing worn 

Replace. 


Clutch housing gear worn or 
damaged 

Inspect and replace if necessary. 


Excessive clearance between 
disc tabs and housing 

Check clearance. 


Worn or damaged clutch or 
mainshaft splines 

Replace if necessary. 

Transmission grinds when 

Clutch improperly adjusted 

Adjust. 

shifting or shifting is 

Engine oil too heavy for tern- 

Drain and refill with correct grade of 

difficult 

perature 

oil. 


Worn or damaged shift forks, 
fork pins, shift drum, shift 
lever, shift arm 

Inspect all components. 


Mainshaft or countershaft 
bearings worn or shafts 
bent 

Inspect shafts and bearings. 

Excessive gear noise 

Insufficient lubricant in engine 

Check level and refill to proper level. 


Gears worn (excessive back¬ 
lash) 

Inspect all gears. 


Worn transmission shaft bear¬ 

Inspect and if necessary replace bear¬ 


ings 

ings. 

Shift lever does not 

Weak or broken return spring 

Inspect spring and replace if neces¬ 

return 


sary. 

Transmission will not shift 

Clutch dragging 

Check adjustment and condition of 
clutch assembly. 


Bent shift forks 

Inspect and replace shift forks. 


Broken shifter return spring 

Replace. 

Transmission jumps out of 

Worn transmission gear en¬ 

Inspect gears and replace if damaged. 

gear 

gaging dogs 



Worn or bent shift forks or 
shift drum 

Inspect and replace if necessary. 


Worn splines on countershaft 
or mainshaft 

Inspect and replace if necessary. 


Bent gearshift shaft or dam¬ 

Inspect components and replace if 


aged shift arm 

necessary. 


Worn or broken gear teeth 

Inspect gears and replace any dam¬ 
aged or worn gears. 


Weak shift drum stopper 
spring 

Replace. 


Carburetor Troubleshooting 

Problem 

Possible Causes 

Inspection Remedy 

Corburetor floods repeat¬ 
edly. 

Float sticking due to misalign¬ 
ment 

Fuel pefcock left open with 
engine shut off 

Float punctured 

Correct. 

Shut off the fuel after you stop engine. 

Replace. 
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General Information 


Carburetor Troubleshooting 


Problem 

Possible Causes 

Inspection, Remedy 

Idle mixture too lean 

Pilot jet too small 

Replace with lafger jet. 


Worn throttle slide 

Replace. 


Pilot screw out of adjustment 

Adjust. 

Idle mixture too rich 

Pilot jet too large 

Replace with smaller jet. 


Dirt ar foreign matter in idle 
passage 

Dismantle and clean carburetor. 


Pilot screw out of adjustment 

Adjust. 

Lean mixture at sustained 

Jet needle set too lean 

Reset needle clip at lower notch. 

mid-range speeds 

Needle or main jet clogged 

Remove and clean jets. 


Intake manifold air leak 

Find leak and rectify. 

Lean mixture at sustained 

Main jet too small 

Replace with larger jet. 

high-speeds 

Main jet clogged 

Remove and clean. 


Float level too low 

Remove float and adjust level. 

Lean mixture during ac- 

Jets clogged 

Remove and clean. 

celeration 

Damaged or worn throttle 
slide 

Replace. 


Float level too low 

Adjust float height. 

Lean mixture throughout 

Fuel filters clogged or dirty 

Remove and clean. 

throttle range 

Gas cap vent blocked 

Blow clear. 


Damaged or worn throttle 
slide 

Replace. 


Air leaks at corb manifold 

Find leak and rectify. 

Rich mixture at sustained 

Air cleaner dirty 

Clean or replace. 

mid-range speeds 

Main jet too large 

Replace with smaller jet. 


Carburetor flooding 

See above. 


Needle or needle jet worn 

Replace. 

Rich mixture at sustained 

Main jet too large 

Replace with smaller size jet. 

high-speeds 

Carburetor flooding 

See above. 


Air cleaner dirty 

Replace or clean. 

Rich mixture throughout 

Carburetor flooding 

See above. 

throttle range 

Air cleaner dirty 

Replace or clean. 

Erratic idle 

Air leaks 

Determine source and recify. 


Dirty or blocked idle passages 

Clean carburetor. 


Idle settings incorrect 

Adjust ta specifications. 


Damage to pilot screw 

Replace. 


Worn or damaged air seals 
such as a-rings or goskets 

Rebuild carburetor. 


Unsynchronized carburetors 
on multi-carb machines 

Adjust and synchronize carburetors. 


Defective auto timing ad¬ 
vancer 

Repair or replace. 


Mixture too lean 

Adjust carburetor. 

Engine dies when throttle 

Fuel flow problem 

Check for sufficient fuel supply, 

is opened 


clogged petcock or lines, clogged 
filters, proper float level. 


Idle mixture incorrect 

Set idle speed and pilot screw to 
specifications; if correct, check pilot 
passages for clogged condition, 
pilot screw for damage. 


Idle mixture too lean 

Check pilot screw and idle jet settings. 
Check throttle slide cutaway. 

Engine misfires when ac¬ 

Fuel feed problem 

Check for clogged tank cap vent, pet- 

celerating 


cock filter, lines. 

Water in float bowls 

Drain bowls and, if necessary, drain 
gas tonk. 


Carburetor main jet clogged 

Remove and blow clear. 


Main jet too large 

Fit smaller jet and run plug check. 


Air leaks at manifolds 

Determine source and rectify. 
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General Information 


Carburetor Troubleshooting 


Problem 

Ponible Cauiet 

IntpecHon/Pemedy 

Engine misfires at high 

Main jet toa large or too 

Change size after plug readings. 

rpm 

small 



Air cleaner clogged 

Clean or replace air cleaner element. 


Air leaks 

Determine cause and rectify. 


Throttle slide diaphragm 

Replace. 


ripped (CV carbs) 



Electrical Troubleshooting 

Problem 

Ponihle Cauwt 

ln.tpedtonJRemedtf 

Battery does not charge 

Defective battery 

Test each cell Replace if shorted cell(s) 
are evident See chapter 2 


Battery electrolyte level low 

Top up 


Broken or shorting wires in 
charging circuit 

Check continuity and condition or insula¬ 
tion of all wires 


Loose or dirty battery terminals 

Clean terminals and secure connections. 


Detective voltage regulator 

Test and adjust if necessary See chap¬ 
ter 7 


Defective alternator 

Replace 


Defective rectifier 

Replace 

Excessive battery charging 

Defective battery (shorted 
plates) 

Replace battery 


Voltage regulator not properly 
grounded 

Secure 


Regulator defective 

Adjust or replace See chapter 7 

Unstable charging voltage 

Intermittent short 

Check wiring for frayed insulation 


Defective key switch 

Replace 


Intermittent coil in alternator 

Replace 

Electric starter spins, but 
engine does not 

Broken starter clutch 

Replace 

Starter does not turn over, 
but warning lights dim 
when starter button is 
pushed, or engine turns 
over slowly 

Low battery, or battery connec¬ 
tions loose or corroded 

Starter armature bushings worn 

Charge or replace battery clean and 
tighten terminals 

Replace starter 

Clicking sound when 
starter button is pushed, 
engine does not turn over 

Battery low or terminals loose 
or corroded 

Defective starter solenoid 

Charge or replace battery clean and 
tighten connections 

Replace 

Nothing happens when 
starter button is pushed 

Loose or broken connections in 
the starter switch or battery 
leads 

Check switch connections, check battery 
terminals, clean and tighten battery leads 

Engine turns over slowly 
when starter button is 
pushed (cold weather) 

Low or dead battery 

Engine oil too heavy 

Recharge or replace battery 

Lise correct viscosity oil 

Turn signal will not light 

Burned out bulb 

Replace 

Turn signal will not flash 

One bulb burned out 

Replace 


Low battery 

Charge or replace battery 

Speed ol flasher varies 
with engine rpm 

Low battery 

Defective flasher unit 

Charge or replace battery 

Reolace 

No spark or weak spark 

Detective ignition coil(s) 

Replace 


Defective spark plug(s) 

Replace. 


Plug lead(s) or wires damaged 
or disconnected 

Check condition of leads and wires, 
check all connections 

Breaker points pitted or 

Defective condenser 

Replace points and condenser 


burned 
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General Information 


Electrical Troubleshooting 


I'rohlvnt 

PtKStblf (ciMW't 

/ nsjteiUon/Remedy 

Carbon-fouled spark plugs 

Mixture too rich 

Plugs too cold for conditions 

Idle speed set too high 

Adjust carburetors; check air cleaner 

Use hotter plugs 

Adjust carburetors 

Oil-fouled spark plugs 

Worn rings, cylinders, or valve 
guides 

See chapter 4 

Spark plug electrodes 
burned or ove r heated 

Spark plugs too hot for condi¬ 
tions 

Engine overheating 

Use colder plugs 

See ' Engine Troubleshooting ' chart, 
above 

Spark plug electrodes 

Ignition timing incorrect 

Adjust Refer to chapter 3 

burned or overheated 

Mixture too lean 

See above 



Chassis Troubleshooting 

Problem 

Possible Causes 

InspectionfRemedy 

Excessive vibration 

Engine mounting bolts loose 

Secure mounting bolts. 


Broken frame 

Replace frame or have damage recified 
by competent welder. 


Drive chain badly worn, unlubri¬ 

Replace, lubricate, or adjust drive chain; 


cated. or too tight; worn 
sprockets 

replace sprockets. 


Loose spokes 

Tighten spokes; have rim trued as soon 
as possible. 


Rims out-of-true 

Have rims trued. 


Wheels unbalanced, especially 
front wheel 

Balance wheels. 


Loose axle nuts 

Tighten. 


Worn or loose steering head 
bearings 

Adjust or replace bearings as necessary 


Crankshaft bearing failure 

Inspect and replace if necessary. 


Carburetor out of synchroniza¬ 
tion 

Perform tune-up. 


Poor front fork operation 

Weak, collapsed, or broken fork 
springs 

Insufficient oil in forks 

Too much oil in forks 

Oil of wrong viscosity being 
used 

Noisy fork operation 

Excessive clearance in slider 
bushings 

Bent fork tubes 

Dirty or contaminated fork oil 
Worn or leaky seals as evi¬ 
denced by dirt in the fork oil 
or leaking around the seals 

Inspect and replace. 

Refill with correct amount. 

Drain and refill with correct amount 

Use higher or lower viscosity oil to stiffen 
or weaken fork action. 

Check oil level. 

Replace. 

Replace. 

Change oil. 

Replace oil seals. 

Uncertain or wobbly han¬ 

Worn or improperly adjusted 

Adjust or replace the bearings. 

dling 

steering head bearings 



Low tire pressure 

Inflate to recommended pressure. 


Worn or defective rear shocks 

Replace rear shocks; replace or adjust 


(insufficient damping), or 
weak rear shock springs; 
spring not properly adjusted 
for load 

springs. 


Loose spokes 

Tighten spokes; have rim trued as soon 
as possible. 


Rims out-of-true 

Have rims trued. 


Loose axle 

Secure axle nut and axle mounting hard¬ 
ware. 


Worn swing arm bushings 

Replace. 

Heavy or stiff steering 

Low front tire pressure 

Inflate to recommended pressure. 


Steering head bearings too 
tightly adjusted 

Adjust. 


Steering damper too tightly ad¬ 
justed 

Loosen damper. 


Steering stem bent 

Replace. 


Steering stem ball bearings un¬ 
lubricated or damaged 

Replace bearings and races. 
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General Information 


Chassis Troubleshooting 


Problem 

PoxsiNe Cau\es 

/ nspectum / Remedy 

Pull to one side 

Unequal suspension spring ten- 
tion 

Replace springs. 


Bent front fork or axle 

Replace. 

Excessive level or pedal 

Air in hydraulic system 

Bleed system. 

travel with loss of brak- 

Master cylinder low on fluid 

Fill master cylinder to level line and bleed 

ing power (disc brakes) 


system. 


Loose lever or pedal adjusting 
bolt 

Adjust travel and secure bolt. 


Leak in hydraulic system 

Rebuild system seals or hoses 


Worn pads 

Replace. 

Brakes squeal (disc 

Glazed pads 

Clean up or replace pads 

brakes) 

Improperly adjusted caliper 
(Honda) 

Adjust caliper 


Extremely dusty brake assembly 

Thoroughly blow out assembly. 

Brakes shudder (disc 

Warped disc 

Replace disc and pads 

brakes) 

Distorted pads 

Replace 


Oil or brake fluid impregnated 
pads 

Replace pads. 


Loose caliper or disc mounting 
bolts 

Secure all fasteners 

Brake pads remain on 

Piston seized in bore 

Rebuild caliper 

disc (disc brakes) 

Relief port blocked by piston in 
master cylinder 

Rebuild master cylinder. 


Caliper out of adjustment 
(Honda) 

Adjust 


CaliRer pivot frozen (Honda) 

Clean and lubricate pivot. 

Brakes do not hold (drum 

Brake shoes glazed or worn 

Repair or replace shoes 

brakes) 

Brake shoes oil or grease im¬ 
pregnated 

Replace shoes. 


Brake linings worn away 

Replace linings 


Brake drum worn or damaged 

Replace or have drum turned down 


Insufficient hydraulic fluid or air 

Dram system and refill with fresh fluid. 


in brake lines 

then bleed system 


Brake linkage incorrectly ad¬ 
justed 

Adjust linkage as necessary 


Brake control cables insuffi¬ 
ciently lubricated or binding 

Lubricate or replace cables as necessary 

Brakes drag (drum 

Lack of play in the linkage 

Adjust linkage as necessary 

brakes) 

Weak or damaged return 
springs 

Replace springs as a set 


Rusted cam and lever shaft 

Replace as necessary 

Unadjustable brakes 

Worn brake shoe linings 

Replace shoes or rotate the actuating le¬ 

(drum brakes) 


ver a lew degrees on its splined shaft (if 
applicable). 


Worn brake shoe cam 

Replace the cam as necessary 


Worn or damaged brake drum 

Replace the drum or have it turned down. 

Brakes make scraping 

Linings worn down to the rivets 

Replace the linings and have the drum 

sounds (drum brakes) 


turned or replaced as necessary 


Broken brake shoe 

Replace the shoes and repair or replace 
the drum as necessary 


Dirt in the drum 

Blow the assembly out with compressed 
air and replace or repair the drum as 
necessary 


Scored or out of round brake 
drum 

Repair or replace the drum as necessary. 


Broken pivot 

Replace the pivot 

Brake shudder (drum 

Unevenly worn shoes 

Replace shoes 

brakes) 

Out of round brake drum 

Repair or replace drum. 

Brake squeal (drum 

Dirt on the linings or brake 

Remove and clean the linings and drum. 

brakes) 

drum 



Worn or damaged brake linings 

Replace. 


Linings glazed or hardened 

Replace. 

Brake gives on-off-on 

Braking on rough road surface 

None. 

feeling when applied 

(rod-operated brake) 


(drum brakes) 

Drum warped out-of-round 

Have drum turned down on a lathe. 



















General Information 


APPENDIX 


Conversion Table 



To change 



Multiply 

cc 

— 

cu in. 

cc 

X 

0.0610 

zz cubic inches 

cc 

— 

oz (Imp) 

cc 

X 

0.02810 

= ounces (Imperial) 

cc 

— 

oz (U.S.) 

cc 

X 

0.03381 

zz ounces ( U.S.) 

cu in 

— 

cc 

cu in. 

X 

16.39 

= cubic centimeters 

°C 

— 

°f °c: 

-f iv.s 

X 

1.8 

= °F 

ft-lb 

-> 

in. lbs 

ft-lb 

X 

12 

— inch pounds 

ft-lb 

— 

kg-M 

ft-lb 

X 

0.1383 

= kilogram-meters 

gal (Imp) 

— 

liter 

Imp gal 

X 

4.546 

zz liters 

gal (U.S.) 

— 

liter 

U.S. gal 

X 

3.785 

= liters 

in 

—> 

mm 

in 

X 

25.40 

= millimeters 

k g 

— 

lbs 

k g 

X 

2.205 

= pounds 

kg-M 

— 

ft lbs 

kg-M 

X 

7.233 

zz foot-pounds 

kg/sq cm 

— 

Ibs/sq in 

kg/sq cm 

X 

14.22 

zz pounds/square inch 

km 

-> 

mi 

km 

X 

0.6214 

= miles 

ib 

— 

k g 

lb 

X 

0.4536 

zz kilograms 

Ib/sq in 

—> 

kg/sq cm 

Ib/sq in. 

X 

0.0703 

— kilograms/square centimeter 

liter 

— 

cc 

liter 

X 

1,000 

= cc 

liter 

— 

oz (U.S.) 

liter 

X 

33.81 

= ounces ( U.S.) 

liter 

— 

qt (Imp) 

liter 

X 

0.8799 

zz quarts (Imperial) 

liter 

—> 

qt (U.S.) 

liter 

X 

1.0567 

zz quarts ( U.S.) 

mi 

— 

km 

mi 

X 

1.6093 

zz kilometers 

mm 

— 

in 

mm 

X 

0.03937 

=z inches 

qt (Imp) 

— 

liter 

Imp qt 

X 

1.1365 

= liters 

qt (U.S.) 

—> 

liter 

U.S. qt 

X 

0.9463 

zz liters 
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General Information 


Conversion —Millimeters to Decimal Inches 


mm 

inch** 

mm 

inch** 

mm 

inches 

mm 

inch** 

mm 

inches 

1 

.039 370 

31 

1.220 470 

61 

2.401 570 

91 

3.582 670 

210 

8.267 700 

2 

.078 740 

32 

1.259 840 

62 

2.440 940 

92 

3.622 040 

220 

8.661 400 

3 

.ns no 

33 

1.299 210 

63 

2.480 310 

93 

3.661 410 

230 

9.055 100 

4 

.157 480 

34 

1.338 580 

64 

2.519 680 

94 

3.700 780 

240 

9.448 800 

5 

.196 850 

~35 

1.377 949 

65 

2.559 050 

95 

3.740 150 

250 

9.842 500 

6 

.236 220 

36 

1.417 319 

66 

2.598 420 

96 

3.779 520 

260 

10.236 200 

7 

.275 590 . 

37 

1.456 689 

67 

2.637 790 

97 

3.818 890 

270 

10.629 900 

8 

.314 960 

38 

1.496 050 

68 

2.677 160 

98 

3.858 260 

280 

11.032 600 

9 

.354 330 

39 

1.535 430 

69 

2.716 530 

99 

3.897 630 

290 

11.417 300 

10 

.393 700 

40 

1.574 800 

70 

2.755 900 

100 

3.937 000 

300 

11.811 000 

11 

.433 070 

41 

1.614 170 

71 

2.795 270 

105 

4.133 848 

310 

12.204 700 

12 

.472 440 

42 

1.653 540 

72 

2.834 640 

110 

4.330 700 

320 

12.598 400 

13 

.511 810 

43 

1.692 910 

73 

2.874 010 

115 

4.527 550 

330 

12.992 100 

14 

.551 180 

44 

1.732 280 

74 

2.913 380 

120 

4.724 400 

340 

13.385 800 

15 

.590 550 

45 

1.771 650 

75 

2.952 750 

125 

4.921 250 

350 

13.779 500 

16 

.629 920 

46 

1.811 020 

76 

2.992 120 

130 

5.118 100 

360 

14.173 200 

17 

.669 290 

47 

1.850 390 

77 

3.031 490 

135 

5.314 950 

370 

14 .566 900 

18 

.708 660 

48 

1.889 760 

78 

3.070 860 

140 

5.511 800 

380 

14 .960 600 

19 

.748 030 

49 

1.929 130 

79 

3.110230 

145 

5.708 650 

390 

15.354 300 

20 

.787 400 

50 

1.968 500 

80 

3.149 600 

150 

5.905 500 

400 

15.748 000 

21 

.826 770 

51 

2.007 870 

81 

3.188 970 

155 

6.102 350 

500 

19.685 000 

22 

.866 140 

52 

2.047 240 

82 

3.228 340 

160 

6.299 200 

600 

23.622 000 

23 

.905 510 

53 

2.086 610 

83 

3.267 710 

165 

6.496 050 

700 

27.559 000 

24 

.944 880 

54 

2.125 980 

84 

3.307 080 

170 

6.692 900 

800 

31.496 000 

25 

.984 250 

55 

2.165 350 

85 

3.34 6 4 50 

175 

6 889 750 

900 

35.433 000 

26 

1.023 620 

56 

2.204 720 

86 

3.385 820 

180 

7.0S6 600 

1000 

39.370 000 

27 

1.062 990 

57 

2.244 090 

87 

3.425 190 

185 

7.283 450 

2000 

78.740 000 

28 

1.102 360 

58 

2.283 460 

88 

3 464 560 

190 

7.4SO 300 

3000 

118.110000 

29 

1.141 730 

59 

2.322 830 

89 

3.503 903 

195 

7.677 150 

4000 

f57.480 000 

30 

1.181 100 

60 

2.362 200 

90 

3.543 300 

200 

7.874 000 

5000 

196.850 000 


To change decimal millimeters to decimal inches, position the decimal point where desired on 
either side of the millimeter measurement shown and reset the inches decimal In the same number 
of digits in the same direction For example, to convert 0.001 mm into decimal inches, reset the 
decimal l>ehind the 1 mm (shown on the chart) to 0.001. change the decimal inch equivalent (0.039” 
shown) to 0 000039”. 


Conversion —Common Fractions to Decimals and Millimeters 


Inches 


Inches 


Inches 


Common 

F factions 

Decimal 

Fractions 

Millimeters 

(approx.) 

Common 

Fractions 

Decimal 

Fractions 

Millimeters 

(approx.) 

Common 

Fractions 

Decimal 

Fractions 

Millimeters 

(approx.) 

1/128 

.008 

0.20 

11/32 

.344 

8.73 

43/64 

.672 

17.07 

1/64 

.016 

0.40 

23/64 

.359 

9.13 

11/16 

.688 

17.46 

1/32 

.031 

0.79 

3/8 

.375 

9.53 

45/64 

.703 

17.86 

3/64 

.047 

1.19 

25/64 

.391 

9.92 

23/32 

.719 

18.26 

1/16 

.063 

1.59 

13/32 

.406 

10.32 

47/64 

.734 

18.65 

5/64 

.078 

1.98 

27/64 

.422 

10.72 

3/4 

.750 

19.05 

3/32 

.094 

2.38 

7/16 

.438 

11.11 

49/64 

.766 

19.45 

7/64 

.109 

2.78 

29/64 

.453 

11.51 

25/32 

.781 

19.84 

1/8 

.125 

3.18 

15/32 

.469 

11.91 

51/64 

.797 

20.24 

9/64 

.141 

3.57 

31/64 

.484 

12.30 

13/16 

.813 

20.64 

5/32 

.156 

3.97 

1/2 

.500 

12.70 

53/64 

.828 

21.03 

11/64 

.172 

4.37 

33/64 

.516 

13.10 

27/32 

.844 

21.43 

3/16 

.188 

4.76 

17/32 

.531 

13.49 

55/64 

.859 

21.83 

13/64 

.203 

5.16 

35/64 

.547 

13.89 

7/8 

.875 

22.23 

7/32 

.219 

5.56 

9/16 

.563 

14.29 

57/64 

.891 

22.62 

15/64 

.234 

5.95 

37/64 

.578 

14.68 

29/32 

.906 

23.02 

1/4 

.250 

6.35 

19/32 

.594 

15.08 

59/64 

.922 

23.42 

17/64 

.266 

6.75 

39/64 

.609 

15.48 

15/16 

.938 

23.81 

9/32 

.281 

7.14 

5/8 

.625 

15.88 

61/64 

.953 

24.21 

19/64 

.297 

7.54 

41/64 

.641 

16.27 

31/32 

.969 

24.61 

5/16 

.313 

7.94 

21/32 

.656 

16.67 

63/64 

.984 

25.00 

21/64 

.328 

8.33 
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General Information 


Tap Drill Sizes 


Screw l 

Top Sue 

Notionol Fine or S A.E. 
Threods 

Per Inch 

Use Drill 
Number 

No 5 

. <4 ... 

37 

No. 6 

. 40 ..... 

...33 

No. S 

36 

29 

No. 10 

32. 

21 

No 1? 

28 

...IS 

'/«•••• 

28 

3 


24 

1 


24 

0 


20 

W 

V»... 

20 

»v 

/h 

%• •• 

18 

»/ 

/»« 


18 


*/•••" 

16 

.... 7, 


14 

... % 

1’/,.. 

. 12.... 

... |’/h 

!'/.•• 

... .12 

.... 1"/.. 

I'/.- 

. 12. 

1% 


Strew t 
Top Sue 

Notionol Coorse or U.S.S. 
Threods 

Per Inch 

Use Drill 
Number 

No S. . 

.40. . 

39 

No. 6 

.32 ..... 

...36 

No 8 

32.. 

29 

No. 10 

24 

25 

No 12... 

24 

17 

'/<••• 

20 

8 

S /u •• 

18 

... F 


16 

% 

'/«• - 

14 . 

U 


13. 


Vi.-. 

12 

... % 

V. 

...... 11 

... 7,. 

'/,... 

10 


>/. 

9 

4 y i( 

/• 

1 

8 

...'/, 

r/,.. 

7 

% 

i'/... 

7. 

... i'/,. 


. 6. 

i"/.. 


Decimal Equivalent Size of the Number Drills 


Drill 

No. 

Oecimol 

Equivalent 

Drill 

Na 

Oecimol 

Equivalent 

Drill 

No. 

Decimal 

Equivalent 

80 . 

.0135 

53. 

0595 

26 

1470 

79 . 

.0145 

57. 

.0635 

25. 

.1495 

78 

0160 

51 ...... 

....... 0670 

24 . 

1520 

77. 

. 0180 

50 

....... .0700 

23. 

1540 

76 

0700 

49 . 

.0730 

22 

1570 

75 

0210 

48 

0760 

71 . 

1590 

74 

0725 

47. 

.0785 

20 

1610 

73 .. 

0740 

46 ... 

0810 

19 

1660 

72 . 

0750 

45 . 

0870 

18 

1695 

71 .. 

0760 

44. 

0860 

17 ... 

.1730 

70 

0780 

43. 

0890 

16. 

1770 

69 . 

0292 

42 . 

0935 

15... . 

1800 

68 

0310 

41 . 

0960 

14 

1870 

67 

0370 

40 .. 

0980 

13 

1850 

66 

0330 

39 .. 

0995 

12. 

1890 

65 

.0350 

38 . 

.1015 

11 

1910 

64 

0360 

37. 

.1040 

10 

1935 

63. 

0370 

36 . 

... . 1065 

9 

I960 

67 

0380 

35. 

.1100 

8 

1990 

61 ........ 

0390 

34. 

1110 

7. 

7010 

60 

0400 

33 .. 

.1130 

6 

7040 

59 

0410 

32. 

.1160 

5. 

2055 

58 

0470 

31 

1200 

4 .... 

7090 

57 

0430 

30 

.1285 

3 

2130 

56 

0465 

29 ....... 

1360 

7 

2210 

55. 

...... .0520 

78 

1405 

1 

7780 

54 .. 

.0550 

27 . . 

1440 




Decimal Equivalent Size of the Letter Drills 

letter 

Drill 

Decimal 

Equivalent 

letter 

Drill 

Decimol 

Equivalent 

letter 

Onll 

Oecimol 

Equivalent 

A 

234 

J 

277 

5 .. 

.348 

1 ... 

738 

K. 

.. 281 

T. 

.358 

(. 

.742 

1. 

790 

U 

368 

0. 

246 

M 

795 

V 

.377 

E 

.250 

N. 

302 

W 

386 

F 

257 

0 

316 

X 

397 

6 

761 

t . 

373 

T......... 

404 

H 

766 

0 

332 

1 

413 

1. 

272 

1 

339 
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General Information 


Comparison of Wrench Sizes 


Decimal Decimal 


us 

Metric 

Whitworth 

Inchet 

US 

Metric 

Whitworth 

Inches 

Vn 



156 

Vs 



625 

4 mm 


.157 


16 mm 


.630 


7BA 

.172 

2, /32 



.656 

3 /i« 



.187 


17 mm 


.669 


6BA 

.193 

n /u 



.687 


5 mm 

.197 


18 mm 


.709 

,3 /64 



.203 



3 /.W 

.710 

7 /32 



.218 


19 mm 


.748 


5BA 

.220 

V* 



.750 

15 /m 



.234 

W /32 



.781 

6 mm 


.236 


20 mm 


.787 



48A 

.248 

,3 /ie 



.812 

V4 


.250 



7 /i.W 

.820 

,7 /w 



.265 


21 mm 


.827 

7 mm 


.276 


22 mm 


.866 

»/32 



.281 

Vs 



.875 


3BA 

.282 


23 mm 


.906 

*/l« 



.312 




.906 

8 mm 


.315 



V2W 

.920 



2BA 

.324 

,5 /l6 



.937 



VeW 

.338 


24 mm 


.945 

"/tt 


.343 

3, /32 



.968 

9 mm 


.354 


25 mm 


.984 



1BA 

.365 

1 



1 000 

3 /. 



375 



»/i«W 

1 010 


10 mm 


.393 


26 mm 


1 024 



OBA 

413 

IVit 



1 062 


11 mm 


433 


27 mm 


1.063 

7 /l. 



437 



v.w 

1.100 



3 /isW 

448 


28 mm 

1.102 

,5 /32 



468 

IV. 



1.125 


12 mm 


472 

29 mm 


1.142 

V2 



.500 


30 mm 


1.181 


13 mm 


512 

1 3 /f§ 



1.187 



v*w 

525 



"A.W 

1.200 

,7 /32 



.531 


31 mm 

1.220 

«/l. 

14 mm 


.551 

1V4 



1.250 



.562 


32 mm 


1 260 


15 mm 


.591 


33 mm 


1.299 

’*/32 



593 







5 /i«W 

600 






Common Abbreviations 


ABDC ... afler bottom dead center 

ATDC . after top dead center 

BBDC .... before bottom dead center 

BDC bottom dead center 

BTDC . before top dead center 

cc ......... cubic centimeters 

cu in. cubic inches 

ft foot, feet 

ft lbs foot-pounds 

gal... gallon 

hp ... horsepower 

in. inch 

in. lbs inch-pounds 

kg .. kilogram, kilograms 

kg/cm 2 .... . kilograms per square centimeter 

kg/m ........ kilogram meters 

km ___ kilometer 

kph .. kilometers per hour 

lbs pounds 

Ibs/sq in. __ pounds per square inch 

I .. liter 

m ....... meter 

mi . mile 

mm ....... millimeters 

mph ... miles per hour 

oz .... ounce 

psi. . pounds per square inch 

pi.... . pint 

qt . quart 

rpm .. revolutions per minute 

sec . second 

TDC top dead center 
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General Information 


Spark Plug Comparison Chart 




S'CK 

Chompion 

Y — Projected 

Type 




KLG 






Pro- 

AC 



P— Pro¬ 


Thread 




G—Gold Palladium 

S— Projected 


* • 

tected 

Auto-Lite 

S it* 

Rang* 

Type 

Type 

Electrode 

Type 

Denso (SO) 

Bosch 

Type 


hot 


I 

1141, J14Y, UJ18Y 

C49, 46S 


W45T3 

FS20 

A82 




B— \ 

BP—4 j 

J12J.IJ12 

48. C47, C47W, M47 



FS30, FS45P 

All, AT10, 




jit: juj 

46, C46, M46 

W14 

W145T3 


AZ9, A9 

AT8, A9XM 








J13Y, UJ12Y, J11Y, J12Y 

45, C45, C45W, M45, 45S 

W17 

W175T3 

FS50, FS55P 

A7, AT6, A42 




B—6S 

BP—6S 4 

j I0Y, UJ10Y, J8. 181 

44.C44, M44, M44B, 44S 



FS70 

AT4 

14 mm 




] 

J7.J7j.UJ8 

MC44 








B—7S 

{ 

J6.Uj6.j6j 

J5 

43, C42-4, C43, 43S, MC42 
M44C, M43 

W22 

W225T3 

FS75 

A3, AT3 




R—7C * 










B—77C * 


J62R 





A23 




B—8S 


J4. J4J. J61Y, J60R 

42, C42-1, M42 

W24 

W240T3 

FSI00 

AT2 

■% in. 



B—9S 


J2J. J57R 

41 




ATI 

Reach 

cold 

B—10 





FS100-2 

A901 


hot 



1112 

47L 




ALII 

14 mm 



B—4L 


1111 

45L, C45L, TC45L 




AL9, ATL8 





! 

1110, II10J, H18Y 



WI25T4 

FA50, FA50H 

AL7, A7 

in. 



B—6L 


118, H8J 

43L, C43L, C43LY 



FA70 

ATL4, ATL3 

Reach 

cold 


i 

H14Y 







hot 

B—111 

BP—411 

L14, UL15Y, L10 

46FF, 46FFS, 45FFS, 45FF 

W9FP 

W95T1 

F20, F50 

AE52. AE6 




B—5HS 


E90 

45F, M45FF 

W14F 

W145T1 

F55P 





B—61 IS 

BP—61IS -| 

L86, L85, L95Y 

44FFS, 44FF, M43FF 

\\T7F 

W175T1, W175T7 

F70, F65P 

AE4, AE42 




UL12Y, L88 

44F, 43F, 43FFS 


W200T7, W200T35 

F75 

AE3, AE32 






f L7. L87Y, UL87Y 

42F, 42FF, 42FS 

W22F 

W225T1, W225T35 


AE2, AE22 

14 mm 



B—7HS 

BP—7HS 

L81, L82Y, UL82Y 
[L5 

M42FF, MC42F 


W225T7 

F80 





B—7HC * 1 




NV24F 

W240T1, W240T16 

F100 





B—7 HZ J 

B—77IIC 0 


L62R 



W260T1 






B—8HS 

B—8HC * 


L4J, L64Y, L66Y 



W270T16 


AE903 




B—8HCS* 


L60R, L3C 



W280M1 






B—9HS 

B—9HC 8 

J 

L2C 



W310T16 


AE603 




B—9HCS 8 

\ 

L57R 






in. 



BUHX 88 

J 

L54R 






Reach 

cold 

B—10H 









h< 


B—IE 

BP—4E 

f N21, N16Y 

47XL 

W9EP 

W95T2, VV125T2 

FE20 

AC9 


it 

| N18 

46XLS 



FK30 





B—5ES 

BP—5ES 

N8, N14Y.N13Y 

46N, 46XE, 45XLS 

WT4E 

W145T2 

FK50, FE45P 

AC7, AC52 





BP—5ESL 

f N84, N88 


W14EP 

W145T30, W160T2 


AC5 

14 mm 



B—6ES 

BP—6ES 

< N6, N12Y, UNI2Y 

45N, 45XL, C45XL 

W17E 

W175T2, W175T30 

FE70, FE55P 

AC4, AC42 






[ N11Y, MOY, N5 

44N, 44XL, 44XLS 

W20EP 

W200T27, W200T30 

FE75 

AC3, AG32 




B—7ES 

BP—7ES 

N9Y, N8Y 

44XLS, 43XLS, 43N.43XL 

W22E, W22ES 

W225T2, W230T30 

FE80, FE65P 

AC2, AC23 




B—7EC 8 


N4 









B—77EC 8 


N62R 

C42N 


W240T2, W240T28 

FE100 





B—8ES 

BP—8ES 

f N6Y, N7Y 



W250P21, WC250T28 

FE220 





1N3, N3C 

42XL, 42XLS 

W24E, W24ES 

W260T28, W265P21 

FE250 


■% in. 



B—9ES/EV 


N60R, N2 

41XLS 

W27E 

W280M2, W300M2 



Reach 

cold 

B—10E 




W31E 



AC701 

14 mm 

hot 


BP—6FS 

/UBL13Y 

46TS, 45TS 


WA125T40 


AF52 

Taper 

Seat 





1BL11Y 

44TS 




AF42 


cold 


BP—7FS 

BL7Y, BL9Y 

43TS, 42TS, 40TS 


WA200T40 


AF32 


hot 

D—1H 








12 mm 



D—51 IS 




X17F 

X175T1 






D—6HS 


P—8Y 

S124FS 

X20FS 

X260T1 

TW'270 

HE3 

in. 



D—811S 


P—7 

S122F 

X24FS 

X300T1 

TW275 

I1E2 

Reach 

cold 

D—101 IS 


P—6 

S121F 

X28FS 

X320T1 

T\\*280 

1 IE 1 


hot 












D—4E 

D—6ES 

D—7E 

13—7ES 




X20E 

X240TI7 



12 mm 



D—8E 


R—61 


X22E, X22ES 

X270T17 



*4 in. 



D—8ESL 








Reach 



D—8ES 

D—10E 


R—6, R—6C 

S123XL 

X24E. X24ES 

X300T2 




cold 

D—10ES 



S121XL 







hot 








10 mm 



C—4H 

C—6H 

Z—10 

S104F 

U20FS 

U175T1 

T30 

PE3 




C—7IIS 

Z—8 


U22FS 

U260T1 

T70 


Vfein. 



C—911 





T90 


Reach 



C—1011 

Z—6 

S102F 

U24F 





cold 









• Competition type with short side electrode 
*• Surface-gap type for CD1 systems 
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General Information 


Accelerator pump—A small pump fitted to 
some carburetors which injects a charge of 
fuel into the intake tract in addition to that 
supplied by the normal metering compo¬ 
nents. Most accelerator pumps are activated 
by the movement of the throttle slide and are 
intended to aid transition from the pilot sys¬ 
tem to the mid-range system for smoother ac¬ 
celeration 

Advance—Setting the ignition timing so that 
spark occurs before the piston reaches top 
dead center (TDC) 

Alternating current (AC)—Electric current 
that flows first, in one direction, then in the 
opposite direction, continually reversing flow 

Alternator—A device which produces AC 
(alternating current) which is converted to 
DC (direct current) by the rectifier to charge 
the car battery 

Ammeter—A gauge which measures current 
flow (amps). Ammeters show whether the 
battery' is charging or discharging 

Ampere (amp)—Unit to measure the rate of 
flow of electrical current 

Amp/hr. rating (battery)—Measurement of 
the ability of a battery to deliver a stated 
amount of current for a stated period of time. 
The higher the amp/hr. rating, the more 
powerful the battery' 

Antifreeze—A substance (ethylene glycol) 
added to the coolant to present freezing in 
cold weather 

ATDC—After Top Dead Center 

Bead—The portion of the tire which holds it 
onto the rim 

Breaker points (or simply, “points”)—An 
electrical switch operated by a cam which 
make and break the ignition coil circuit. 
When the circuit is broken by the opening 
points, the spark plug fires 

BTDC—Before Top Dead Center. Spark 
occurs on the compression stroke, before the 
piston reaches top dead center 

Bezel—Piece of metal surrounding head¬ 
lights, gauges or similar components, some¬ 
times used to hold the glass face of a gauge in 
the dash 

Brake caliper—The housing that fits over the 
brake disc. The caliper holds the brake pads 
which are pressed against the discs by the 
caliper pistons, when the brake lever or 
pedal is depressed 

Brake horsepower—Usable horsepower of 
an engine measured at the crankshaft 

Brake fade—Loss of braking power, usually 
caused by excessive heat after repeated brake 
applications 

Brake pad—The friction pad on a disc brake 
system 

Brake shoe—The friction lining on a drum 
brake system 

Block—The basic engine casting containing 
the cy linders 

Bore—Diameter of a cylinder 


GLOSSARY OF COMMON TERMS 

Bushing—A plain, replaceable bearing of soft 
metal or rubber 

Camshaft—A shaft that rotates at Vi engine 
speed, used to operate the intake and ex¬ 
haust valves 

Carbon monoxide (CO)—One of the by¬ 
products of the combustion process. Carbon 
monoxide is odorless and deadly 

Choke—Usually, plate near the top of the 
carburetor that is closed to restrict the 
amount of air taken into the carburetor, mak¬ 
ing the fuel mixture richer. Some carburetors 
use a fuel plunger in lieu of a plate. Operat¬ 
ing the choke lever raises the plunger from 
its seat, uncovering a fuel passage which 
allows gasoline to enter the intake tract by¬ 
passing the usual metering components and 
thus enrichening the mixture 

Clutch—Part of the power train used to con¬ 
nect/disconnect power to the rear wheel 

Combustion chamber—The part of the 
engine in the cylinder head where combus¬ 
tion takes place 

Compression check—A test involving re¬ 
moving each spark plug and inserting a 
gauge. When the engine is cranked, the 
gauge will record a pressure reading in the 
individual cy linder. General operating condi¬ 
tion can be determined from a compression 
check 

Compression ratio—The ratio of the volume 
between the piston and cy linder head when 
the piston is at the bottom of its stroke (bot¬ 
tom dead center) and when the piston is at 
the top of its stroke (top dead center) 

Condenser—A small device in the ignition 
system which absorbs the momentary surge 
of current produced when the breaker points 
open. It protects the points from burning 

Coil—Part of the ignition system that boosts 
the relatively low voltage supplied by the 
battery' to the high voltage required to fire 
the spark plugs 

Connecting rod—The connecting link be¬ 
tween the crankshaft and piston 

Conventional ignition—Ignition system 
which uses breaker points 

Coolant—Mixture of water and antifreeze 
circulated through the engine to carry off 
heat produced by the engine 

Crankshaft—Engine component (connected 
to pistons by connecting rods) which corn erts 
the reciprocating (up and down) motion of 
pistons to rotary motion used to turn the 
driveshaft 

Crankcase—The part of the engine that 
houses the crankshaft 

Curb weight—The weight of a vehicle w ith¬ 
out passengers or payload, but including all 
fluids (oil, gas, coolant, etc.) and other equip¬ 
ment specified as standard 

Detergent—An additive in engine oil to im¬ 
prove its operating characteristics 

Detonation—Instantaneous combustion of 
fuel, resulting in excessive heat and pressure 


which can damage engine components. Fuel 
should bum in the cylinders in a controlled 
manner, rather than exploding immediately 

Diode—An electrical component which 
allows current to flow through it in only one 
direction. When connected in a certain way 
(i.e. “bridged”) four diodes will convert AC 
to DC, thus the rectifier 

Direct current (DC)—Electrical current that 
flows in one direction only 

Distributor—Device containing the breaker 
points which distributes high voltage to the 
proper spark plug at the proper time. Rarely 
used in motorcycles 

DOHC—Double overhead camshaft engine. 
Two overhead camshafts are used—one 
operates exhaust valves, and the other 
operates intake valves 

Dry'charged hattery—Battery to which elec¬ 
trolyte is added when the battery is placed in 
service 

Dw ell angle—The number of degrees on the 
breaker cam that the points are closed 

Electrode—Conductor (positive or negative) 
of electric current 

Electrolyte—A solution of water and sul¬ 
phuric acid used to activate the battery. 
Electrolyte is extremely corrosive 

Electronic ignition—'Type of ignition sy stem 
which uses no breaker points 

Enamel —Type of paint that dries to a 
smooth, glossy finish 

Ethyl—A substance added to gasoline to im¬ 
prove its resistance to knock, by slowing 
down the rate of combustion 

EP luhricant—EP (extreme pressure) lubri¬ 
cants are specially formulated for use with 
gears involving heavy loads (transmission, 
drive boxes etc.) 

Ethylene glycol—The base substance of an¬ 
tifreeze 

Fast idle—'The speed of the engine when the 
choke is on. Fast idle speeds engine warm-up 

Filament—The part of a bulb that glows; the 
filament creates high resistance to current 
flow and actually glows from the resulting 
heat 

Firing order—The numerical sequence in 
which an engine’s cy linders fire 

Flame front—The term used to describe cer¬ 
tain aspects of the fuel explosion in the cy lin¬ 
ders. Tlie flame front should move in a con¬ 
trolled pattern across the cylinder, rather 
than simply exploding immediately 

Flat spot—A point during acceleration when 
the engine seems to lose power for an instant 

Flooding—A condition created when too 
much fuel reaches the cylinders; starting will 
be difficult or impossible 

Flywheel—A heavy disc of metal attached to 
the crankshaft. It smooths the firing impulses 
of the engine and keeps the crankshaft turn¬ 
ing during periods when no firing takes place 
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General Information 


Foot pound—A measurement of torque 
(turning force) 

Fuse—A device containing a piece of metal 
rated to pass a given number of amps. If 
more current than the rated amperage passes 
through the fuse, the metal will melt and in¬ 
terrupt the circuit 

Gearbox—Transmission 

Gear ratio—A ratio expressing the number 
of turns a smaller gear will make to turn a 
larger gear through one revolution. The ratio 
is found by dividing the number of teeth in 
the smaller gear into the number of teeth on 
the larger gear 

Gel coat—A thin coat of plastic resin cover¬ 
ing fiberglass panels 

Generator—A device which produces direct 
current (DC) necessary to charge the batter>' 

Heat range—A term used to describe the 
ability of a spark plug to carry away heat. 
Plugs with longer nosed insulators take 
longer to carry heat off effectively 

Hydrocarbon (HC)—A combination of hy¬ 
drogen and carbon atoms found in all petro¬ 
leum based fuels. Unbumed hydrocarbons 
(those not burned during normal combus¬ 
tion) are about .1% of exhaust emissions 
Hydroplaning—A phenomenon of driving 
when water builds up under the tire tread, 
causing it to lose contact with the road. Slow¬ 
ing down will usually restore normal tire con¬ 
tact with the road 

Idle mixture—The mixture of air and fuel 
(usually about 14:1) being fed to the cylin¬ 
ders. The idle mixture screw'(s) are some¬ 
times adjusted as part of a tune-up 

Lacquer—A quick drying automotive paint 

Lithium base grease—Chassis and wheel 
bearing grease using lithium as a base. Not 
compatible with sodium base grease 

Load range—Indicates the number of plies 
at which a tire is rated. Load range B equals 4 
ply rating; C equals 6 ply rating; and, D 
equals an 8 ply rating 

Manifold—A casting connecting a series of 
outlets to a common opening, usually refer¬ 
ring to mounts for the carburetor(s) in motor¬ 
cycle use 

Master cylinder—Reservoir containing hy¬ 
draulic brake fluid which forces brake fluid to 
the caliper pistons as the brake lever or pedal 
is depressed 

Misfire—Condition occurring when the fuel 
mixture in a cylinder fails to ignite, causing 
the engine to run roughly 

Multiweight—Type of oil that provides ade¬ 
quate lubrication at both high and low' tem¬ 
peratures 

Nitrous oxide (NOx)—One of the 3 basic 
pollutants found in the exhaust emission of an 
internal combustion engine. The amount of 
NOx usually varies in an inverse proportion 
to the amount of HC and CO 

Octane rating—A number, indicating the 
quality' of gasoline based on its ability to re¬ 
sist knock. The higher the number, the bet¬ 
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ter the quality. Higher compression engines 
require higher octane gas 

OEM—Original Equipment Manufactured. 
OEM equipment is that furnished standard 
by the manufacturer 

Ohm—Unit used to measure the resistance 
to flow of direct current 

Oscilloscope—A piece of test equipment that 
shows electric impulses as a pattern on a 
screen. Engine performance can be analyzed 
by interpreting these patterns 

Overhead camshaft—Camshaft mounted 
above the combustion chamber 

Oxides of nitrogen—See nitrous oxide (NOx) 

Percolation—A condition in which the fuel 
actually “boils,” due to excess heat. Percola¬ 
tion prevents proper atomization of the fuel 
causing rough running 

Pick-up coil—The coil in which voltage is in¬ 
duced in an electronic ignition 

Ping—A metallic rattling sound produced by 
the engine under acceleration. It is usually 
due to incorrect ignition timing or a poor 
grade of gasoline 

Pinion—The smaller of 2 meshing gears 

Piston ring—Metal rings (usually 3) installed 
in grooves in the piston. Piston rings seal the 
small space between the piston and wall of 
the cylinder 

Ply rating—A rating given a tire which in¬ 
dicates strength (but not necessarily actual 
plies). A 2 ply/4 ply rating has only 2 plies, 
but the strength of a 4 ply tire 

Polarity'—Indication (positive or negative) of 
the 2 poles of a battery 

Power-to-weight ratio—Ratio of horsepower 
to weight of a vehicle 

Ppm—Parts per million; unit used to mea¬ 
sure exhaust emissions 

Preignition—Early ignition of fuel in the cyl¬ 
inder, sometimes due to glowing carbon de¬ 
posits in the combustion chamber. Preigni¬ 
tion can be damaging since combustion takes 
place prematurely 

Psi—Pounds per square inch; a measure¬ 
ment of pressure 

Pushrod—A steel or aluminum rod between 
the valve lifter and the valve rocker arm in 
overhead valve (OHV) type engines 

Rectifier—A diode or series of diodes which 
change Alternating to Direct Current for bat¬ 
tery charging. Although some small motor¬ 
cycles may use a single diode for this purpose 
(half-wave rectifiers), the overwhelming ma¬ 
jority use four diodes connected in a bridge 
which yields full-wave rectification 

Resin—A liquid plastic used in body work 

Resistor spark plug—A spark plug incorpo¬ 
rating a resistor to shorten the spark dura¬ 
tion. This suppresses radio interference and 
lengthens plug life 

Retard—Set the ignition timing so that spark 
occurs later (fewer degrees before TDC) 

Rocker arm—A lever which rotates around a 
shaft pushing down (opening) the valve with 
an end when the other end is pushed up by 


the pushrod. Spring pressure will later close 
the valve 

Rpm—Revolutions per minute (usually indi- 
.cates engine speed) 

Run-on—Condition when the engine con¬ 
tinues to run, even when the key is turned 
off. See dieseling 

Sealed beam—A modem automotive head¬ 
light. The lens, reflector and filament from a 
single unit 

Shimmy—Vibration (sometimes violent) in 
the front end caused by misaligned front end, 
out of balance tires or w r om suspension com¬ 
ponents 

Short circuit—An electrical malfunction 
where current takes the path of least resis¬ 
tance to ground (usually through damaged 
insulation). Current flow' is excessive from 
low' resistance resulting in a blown fuse 

Sludge—Thick, black deposits in engine 
formed from dirt, oil, water, etc. It is usually 
formed in engines with neglected oil changes 

SOHC—Single overhead camshaft 

Solenoid—An electrically operated, magne¬ 
tic switching device 

Specific gravity (battery)—The relative 
weight of liquid (battery' electrolyte) as com¬ 
pared to the weight of an equal volume of 
water 

Spongy' lever or pedal—A soft or spongy feel¬ 
ing when the brake lever or pedal is de¬ 
pressed. It is usually due to air in the brake 
lines 

Sprung weight—The weight of a vehicle 
supported by the suspension 

Straight weight—Term designating motor oil 
as suitable for use within a narrow range of 
temperatures. Outside the narrow tempera¬ 
ture range its flow characteristics will not ad¬ 
equately lubricate 

Stroke—The distance the piston travels from 
bottom dead center to top dead center 

Synthetic oil—Non-petroleum based oil 

Tachometer—Instrument which measures 
engine speed in rpm 

TDC—Top dead center. The exact top of the 
piston s stroke 

Thermostat—A temperature sensitive de¬ 
vice in the cooling system that regulates the 
flow of coolant 

Timing chain (belt)—A chain or belt that is 
driven by the crankshaft and operates the 
camshaft 

Torque—Measurement of turning or twist¬ 
ing force, expressed as foot-pounds or inch- 
pounds 

Tread wear indicator—Bars molded into the 
tire at right angles to the tread that appear as 
horizontal bars when 1/16th in. of tread re¬ 
mains 

Tread w ear pattern—The pattern of wear on 
tires which can be “read” to diagnose prob¬ 
lems in the front suspension 

Turbocharged—A system to increase engine 
power by using exhaust gas to drive a com¬ 
pressor. As engine speed and lewd increases, 
the compressor forces a greater air/fuel mix- 
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ture into the cylinder. Under light load, or 
cruising conditions, the turbocharger "idles” 
and a normal air/fuel mixture readies the cyl¬ 
inders 

Unsprung weight—The weight of vehicle 
components not supported by the springs 
(wheels, tires, brakes, etc.) 

V acuum advance—A method of advancing 
the ignition timing by applying engine vac¬ 
uum to a diaphragm mounted on the distrib¬ 
utor 

Valve guides—The guide through which the 
stem of the valve passes. The guide is de¬ 
signed to keep the valve in proper alignment 

Valve clearance—The operating clearance in 
the valve train 

Valve timing—The relationship between the 
opening and closing of the intake and exhaust 


valves relative to crankshaft (and hence, pis¬ 
ton) position 

Valve train—The system that operates intake 
and exhaust valves, consisting of camshaft, 
valves and springs, lifters, pushrods, and 
rocker arms, where applicable 

Varnish—Term applied to the residue 
formed when gasoline gets old and stale 

Viscosity—The ability of a fluid to flow’. The 
lower the viscosity rating, the easier the fluid 
will flow. 10 weight motor oil will flow' much 
easier than 40 weight motor oil 

Volt—Unit used to measure the force or 
pressure of electricity. It is defined as the 
pressure needed to move 1 amp through a 
resistance of 1 ohm 

Voltage regulator—A device that controls 
the current output of the alternator or gener¬ 
ator 


VVankel engine—An engine which uses no 
pistons. In place of pistons triangular shaped 
rotors revolve in specially shaped housings 

Wheelbase—Distance between the center of 
front wheel and the center of rear wheel 

Wheel weight—Small weights attached to 
the wheel to balance the wheel and tire as¬ 
sembly. Out of balance tires quickly wear out 
and also give erratic handling when installed 
on the front 

Zener diode—A semiconductor used on Brit¬ 
ish motorcycles for many years as a voltage 
regulator. When the voltage across the zener 
diode reached a certain point, the element 
would begin to conduct current, routing it to 
ground, thus preventing the battery' from 
overcharging 
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MODEL COVERAGE 





ML (M-125) 



50 cc 

M-50 


MLS (Rapido) 


BTH (Bobcat) 


M-50S 


TS 125 


SS 175 

65 cc 

M-65 


SX 125 


SX 175 


M-65S 

165 cc 

ST (Model 165) 

250 cc 

C (Sprint) 


MC-65 


STU (Model 165) 


II (Sprint) 

90 cc 

X-90 


BTF (Ranger) 


SS (Sprint) 


Z-90 


BT (Super-10) 


SS 250 (Two-Stroke) 

100 cc 

MSR. (Baja) 


BTU (Pacer) 


SX 250 (Two-Stroke) 


SR-100 

175 cc 

BT (Pacer) 

350 cc 

SS (Sprint) 

125 cc 

B (Hummer) 


BTH (Scat) 


SX (Sprint) 
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Common maintenance procedures are ex¬ 
plained in detail in “General Information.” 

LUBRICATION 

Engine 

TWO-STROKE MODELS 

The crankshaft assembly (piston, con 
rod bearing, and left-side crankshaft bear¬ 
ing) is lubricated by the gas-oil mixture. 
1973 and later models have an oil pump 
driven off the crankshaft which injects oil 
into the intake port. This system does not 
require maintenance except for a periodic 
check on the oil pump cable adjustment 
provided that the oil tank is kept full of 
oil. 1972 and earlier models use a pre-mix. 
When mixing the oil, on all models other 
than the M-100, use a ratio of one part oil 
to 25 parts gas (5 ounces oil to one U.S. 
gallon). This comes to about three mea¬ 
suring cupfuls (the oil cup attached to the 
gas tank cap) to one gallon of gas. 

When mixing oil for the M-100, do so in 
a ratio of one part oil to 20 parts gas (6*4 
oz to one U.S. gal) or about four cupfuls to 
one gallon. 

SPRINT MODELS 

The transmission and engine are both 
lubricated by a common oil supply which 
is made accessible by a filler hole located 
on the right-side crankcase cover. When 
checking the oil level, unscrew the filler 
cap, wipe it clean, insert the dipstick but do 
not screw in the cap, then remove it and 
observe where the oil line ends. This must 
be done with the machine standing verti¬ 
cally on a flat surface. The oil level should 
be no higher than the “max” mark, and 
must never be any lower than the "min” 
mark. 

Change the engine oil even' 1,000 miles 
in the summer, or everv 500 miles in the 
winter for normal use. 

1 Run the engine until its normal oper¬ 
ating temperature is reached, remove the 
drain plug, gasket, and the inner and outer 
oil filters or the oil cap assembly (1972 and 
later models), and allow the oil to drain 
into a suitable receptacle. The filter stop 
spring may drop off so be aware of its lo¬ 
cation. 

2. Slowly kick the engine through sev¬ 
eral times with the ignition turnea ofT to 
remove the last traces of oil which remain 
in the crankcase. 

3. Clean the filters in a suitable solvent, 
then blow them dry. If the filter screens 
are clogged or damaged, they should be 
replaced. 

4. Inspect the condition of the drain 
plug gasket, filter stop spring, oil filter cap, 
and cap O-ring for a damaged condition 
and replace them as necessary. 

5. On 1963 and earlier models, remove 
the scavenger pump filter magnetic plug, 
plug gasket, and the filter screen, and 
allow the oil to drain into a suitable recep¬ 
tacle. Lean the bike over to the left to 
make sure that all the oil drains out. 
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1. Oil droin plug 6- Mogn#tic plug 

2. Drain plug go»V*1 7. Plug go»k«t 

3. Inner »cr»»n (1963 4 eorlier) 

4 Outer icreen 8 Filter wreen 

5. Filter »top spring (1963 4 eorlier) 


6. Clean the filter screen and magnetic 
cap in a suitable solvent and blow them 
dry. 

7 Inspect the condition of the screen, 
gasket, and cap for a worn, clogged, or 
damaged condition and replace them as 
necessary. 

8. Replace the drain assemblies taking 
care to seat the filter stop spring against 
the closed end of the outer filter. The inner 
filter closed end seats against the closed 
end of the outer filter, and the O-ring goes 
between the outer filter and the filter cap. 
Make sure there is no grit on the plug 
threads, then install and tighten them se¬ 
curely. 

9. Add 2 qt of Harley-Davidson oil, 
check the level, secure the filler cap, and 
kick the engine through a couple times with 
the ignition off before starting the engine. 

W hen changing the oil, replace it with 
an oil the grade of which is compatible 
with the lowest temperature expected 
before the next oil change. Use Harlev- 
Davidson grade 58 oil for use in tempera¬ 
tures below 40 degrees Fahrenheit (40° 
F), grade 75 oil for temperatures above 
40° F, and grade 105 oil for touring or 
“high-speed operation in hot weather. 

Checking Oil Pressure (Sprint) 

In order for the engine to operate with a 
sufficient amount of lubrication, the oil 
pump must deliver between 3-6 psi at 25 
mph in high gear The oil pump has no 
provision for adjustment, and must be re¬ 


moved and repaired if the pressure drops 
below the specified limits 

Check the pressure by attaching Oil 
Pressure Gauge (1I-D part no. 96921-52) 
and the associated hardware to the crank¬ 
case rocker arm oil feed line connection. 
Run the machine on the center stand until 
a reading can be obtained. If the pump 
does not check out, inspect it for blockage 
somewhere along the oil lines which could 
cut down the oil flow. 

Transmission Oil 

All of the two-stroke models have sepa¬ 
rate transmission compartments, for which 
the state of lubrication requires periodic 
attention. The Sprint models have a com¬ 
mon oil supply for the engine and trans¬ 
mission assemblies. 

The oil level in the transmissions of all 
of the two-stroke models should be checked 
monthly or every 750 miles. The oil should 
be changed to suit the season, annually, 
every 5,000 miles, or immediately if the 
transmission is ever immersed in water. 

Changing Fork Oil 

All of the fork models except the Tele- 
Glide fork used on the Model 165, Hum¬ 
mer, Super-10, Scat, Pacer, Ranger, and the 
Bobcat have a filler cap located at the top 
of each fork leg, and a drain plug located 
at the bottom of each leg. The Tele-Glide 
model has only a filler plug located in the 
center of the large hex-head cap screw into 
which the oil is poured. Harley-Davidson 
Sprint Fork Oil is recommended for use in 
all but the Tele-Clide forks which use 
Harley-Davidson Chain-Saver or engine oil. 

1. Remove the fork filler caps, place a 
suitable receptacle beneath the fork leg 
drain plugs, remove the drain plugs, and 
allow the oil to drain out Hold the front 
brake on and pump the forks to remove 
the last of the oil. On 1969 and earlier ML 
and MLS Models, remove the upper fork 
plug, invert the forks, and let them drain. 

2. If it is necessary to flush the forks to 
remove traces of an incompatible oil or 
foreign particles, fill the fork with kerosinc*, 
pump them several times, and drain them 
out again. 

3. Replace the drain plugs and pour in 
the correct quantity plus 10 cc to compen¬ 
sate for the oil which will remain in the 
filler device, or oz if the forks have been 
taken down and are perfectly dry. Refer to 
the "Maintenance Data” chart for capaci¬ 
ties. 

4. Replace and secure the filler caps and 
check the forks for smooth operation. 

The Tele-Glide type forks don’t require 
fork oil changes. Instead, the fork oil is re¬ 
plenished everv 750 miles with one tube 
cap oil plug full of oil. The tube cap oil 
plug is located in the center of the tube 
caps. 

Air Cleaner 

The metal, mesh filter elements can be 
cleaned in clean gasoline or a suitable sol¬ 
vent. Dip the element in clean. Iight-viscos- 
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ity engine oil and allow it to drain thor¬ 
oughly before installing it. Take care to 
place the filter gasket beneath the element 
when assembling the filter assembly. 

The dry, corrugated paper element is 
cleaned bv tapping the element to shake 
the dirt free and blowing on it with com¬ 
pressed air. If the element is exceptionally 
dirty, it may be cleaned in clean gasoline 
to remove oil or soot deposits. The ele¬ 
ment must be replaced at least every 10,- 
000 miles, or more often if used in dusty 
conditions. Replace the element if it is 
ever immersed in water. This also applies 
to the cartridge elements (H-D part no. 
29037-61) except they should be replaced 
ever\' 2,500 miles. 


SERVICE CHECKS AND 
ADJUSTMENTS 


Adjusting Cone Type Wheel 
Hub Bearings 


Bearings such as these (found on some 
of the M and MS models) must be ad¬ 
justed every 1,000 miles to keep the wheel 
spinning freely on the axle with only the 
smallest amount of drag. 



1. Axle 

2. Locknut 

3. Bearing cane 

4. Dust caver 

5. Ball bearings 


6 . Bearing cup 

7. Outer locknut, brake side 
B. Outer spacer, brake side 
9. Brake sideplote 

10. Inner washer, brake side 


Com* type wheel hub bearings. 
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Adjust the bearings in the following 
manner: 

1. Remove the front wheel. 

2. Loosen the wheel hearing cone lock¬ 
nut with a 1 */ig in. wrench while holding 
the fiat sides of the cone with a 15 mm 
open-end wrench or a suitable adjustable 
wrench. 

3. Rotate the cone toward the wheel 
until it seats snugly against the bearing, 
then back it off { U turn so there is slight 
play when the axle is moved sideways. 

4. Secure the cone locknut when the ad¬ 
justment is correct, while holding the cone 
to prevent it from moving. 

5. Mount the wheel and recheck the ad¬ 
justment as it may be lost when the axle 
nuts are secured. 

Brake Adjustment 

FRONT BRAKE 

When properly adjusted, the front brake 
lever will move about Vs (% on the S and 
B Models) of its total distance before the 
brake begins to engage. Raise the wheel, 
spin it to check for drag, and readjust it as 
necessary. 

Loosen the adjusting screw locknut and 
rotate the adjusting screw clockwise to in¬ 
crease the free movement of the handlever; 
counterclockwise to decrease its motion. If 
it becomes necessary to adjust the cable 
length, do so by loosening the cable set¬ 
screw or clamp stud and nut, and then 
pulling on the cable. Always take care to 
secure the adjusting apparatus after the 
adjustment is completed. 

Whenever new shoes are installed on 
1970 and later Sprint models, they must be 
equalized to make sure that both shoes 
contact the drum at the same time. Per¬ 
form this operation by adjusting them both 
at their respective ends of the brake rod 
clevis while holding the brake on. The 
clevis adjuster should be loosened before 
the brake is operated, and retightened be¬ 
fore it is released. 



2. Adjusting screw 

3. Adjusting sleeve upper lack nut 

4. Operating lever slotted clevis pin 

5. Control coil spring 

6. Brake operating lev-- 


Front wheel brake adjustment (S and B Models). 



1. Adjusting screw 5. Brake camshaft 

2. Locknut grease fittings 

3. Lower clevis adjustment 6. Cable block 

4. Upper clevis adjustment 

Front wheel brake adjustment (1970 and later 
Sprint Models). 

REAR BRAKE 

Adjust the rear brake by turning the 
knurled nut, or the adjusting nut, until the 
brake begins to engage after the brake 
lever is depressed in. ( 3 / 4 -l in. for the $ 
and B Models). The adjusting nut has a 
notch which sits against the clevis pin in 
the brake actuating lever to keep the ad¬ 
justment constant. Turn the nut in to 
tighten the brake, and out to loosen it. 
After the adjustment is complete, raise the 
wheel and spin it to check for drag, and 
readjust it -i\s necessary. 

Clutch Adjustment 

M-MODELS 

All adjustments for these clutches are 
performed at the cable. If the clutch fails 
to hold and release properly after being 
adjusted, it will have to be taken apart to 
determine the reason. 

Adjust the cable so the handlever moves 
of its total movement before the 
clutch begins to disengage. Loosen the 
cable screw locknut, turn the adjusting 
screw out to increase the play, or in to de¬ 
crease it, and then secure the locknut. 

If you run out of room at the cable ad¬ 
juster, if the cable clamp has been re- 
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1. Clutch control coble *cr*w locknut 4. Clomping block teitcrew 

2. Clutch control cable adjuster screw 5. Clomping block setscrew 

3. Cronkcose anchor 6. Clutch release lever 


moved, or if a new cable is installed, 
loosen the two clamping block setscrews, 
screw in the adjuster so there are several 
threads remaining between the locknut 
and the crankcase anchor, tighten the set¬ 
screws while pulling on the cable with 
pliers to provide the necessary' tension, 
and repeat the procedure described in the 
above paragraph. 

S AND B MODELS 

These clutches are adjusted by turning 
an adjusting screw which places tension 
directly on the push rods. The adjusting 
screw regulates the play in the clutch 



1. Clutch odjusting icrew lock nul 

2. Clutch odjuillng icrew 

C'lutili adjustment. S and B Models 

cable which should be about % of its total 
movement before there is a noticeable in¬ 
crease in tension. Adjust the clutch by 
loosening the adjusting screw locknut, 
turning the adjusting screw counterclock¬ 
wise one full turn to he certain that the 
clutch is fully engaged, and then turning 
the screw clockwise until you feel the re¬ 
lease rod contacting the release disc. At 
this point the clutch is beginning to disen¬ 
gage and there will be an increase of ten¬ 
sion on the adjusting screw. From this 
point, turn the screw counterclockwise •/, 
turn and secure the locknut while holding 
the screw steady with a screwdriver. If the 
clutch still fails to hold and release prop¬ 
erly, it should be taken apart to determine 
the cause. 

SS/SX 175/250 

1. Remove three screws from the clutch 
adjuster cover on the right crankcase cover. 
Remove the adjuster cover. 

2. Loosen the locknut on the lower cable 
adjuster, and screw the adjuster all the way 
into the crankcase cover. The adjuster on 
the handlebar should be turned out a few 
turns. 



Clutch adjustment. M Model' 


1. Clutch coble odjuster locknut 

2. Cobl* odjuster 

3. Adjusting screw locknut 
4 Adjusting screw 


Clutch adjustment SS/SX 175/250 

3. Loosen the clutch adjuster screw lock¬ 
nut, and turn the adjuster screw in until 
resistance is felt, continue to turn the screw 
in two more full turns. 

4. Using the lower cable adjuster remove 
all the slack from the cable. 

5. Back the clutch adjuster screw out 
until it just begins to turn easily, then turn 
it hack in until resistance is just felt. From 
the point where resistance is just felt back 
the screw out turn to allow a small 
amount of free-play. 

6. Using the cable adjuster on the han¬ 

dlebar adjust the cable free-play so that the 
lever can be moved in. before the 

clutch begins to disengage. The free-play 
is measured between the lever and the 
lever housing. 


SPRINT MODELS 

All adjustments for these clutches are 
performed at the cable. If the clutch fails 
to hold or release properly after being ad¬ 
justed, it should be taken apart to deter¬ 
mine the reason. 

There should be play of between %-*/, 
of the total movement of the handlever be¬ 
fore the clutch begins to disengage. Adjust 
the cable at the cable adjuster screw lo¬ 
cated at the crankcase. Loosen the locknut 
and turn the screw clockwise, for in¬ 
creased play, or counterclockwise, for less 
play, then secure the locknut. Minor ad¬ 
justments can be made at the handlever 



1. Coble odjuster screw 

2. Coble odjuster «rew locknul 

3. Hond lever odjuster 

4. Hond lever odjuster locknut 

Clutch adjustment, Sprint Models, 
knurled nut. 

Chain Adjustment 

Chains should be adjusted with the rear 
wheel on the ground and someone sitting 
on tne seat. 

MODELS M-50 AND M-65 

Loosen the axle nuts, then alternately 
rotate each of the adjusting nuts until 
there is in. free-play in the middle. The 
chain at its t : ghtest point. Each of the ad¬ 
justing nuts must be in the same position 
to align the rear wheel. The wheel should 
he directly in the middle of the rear forks 
and the chain should be aligned with the 
rear wheel sprocket. Secure the axle nuts 
and adjust the rear brake when the chain 
is properly adjusted and aligned. 


MODELS M-125, M-100, SX/SS 
175/200 

These models are the same as the above 
two, except that the adjustment is made 
with a cam. The cam is operated by tap¬ 
ping on its ear. Make sure the two sides 
are kept even. 

S AND B MODELS 

These models are adjusted in the same 
manner as the previous models except that 
the adjusting nuts are located in front of 
the axle nut. 
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SPRINT MODELS 

These models are adjusted in the same 
manner as the previous models. The lock¬ 
nut must he loosened before and tightened 
after the adjustment procedure. 


Recommended Lubricants 


Oil Tank 

Pre-mix 

Transmission 

Two-Strokes 

Engine 

Four-Strokes 

Forks 

Cables 

Grease Fittings 

H-D Two-Cycle injection oil 
il-D Two-Cycle oil 

H-D Two-Cycle oil 

11-D 75 above 40° F 

H-D 58 below 40° F 

H-D 105 severe use 

11DMCO Type C ° 

Light motor oil 

H-D grease 

# Ceriani forks use 

H-D type A 

Periodic Maintenance 

SERVICE 

i ntcrval 

Operation 

Every 1,000 miles 

Clean and gap spark plugs 
Clean air filter element 

Clean the oil pump filters 
Adjust the drive chain 

Adjust the brakes 

Check the transmission oil 
Change the engine oil 

Check the battery 

Check the tire pressure 
Tighten all the nuts and bolts 

'ery 2,000 miles 

Contact point condition, gap, 
and timing 

Adjust the clutch 

Adjust the tappets 

Gas filter 

Every 5,000 miles 

Change the transmission oil 
Decarbonize 

Replace spark plug 

Check the fork bearings 

Check the wheel spokes 

Cheek generator brushes and 
commutator 

Check the shock bushings 

Ever)' 10,000 miles 

Clean and adjust the 
carburetor 

OIL 

Every 1,000 miles 

Drive chain 

Front forks 

Every 2,000 miles 

Clutch handlever and 
gearshift control 

Clutch handlever 

Brake handlever 

Brake cable 

Clutch cable 

Gearshift cable 

Saddle hinge assembly 
(1965 and earlier) 

Contact breaker felt oilers 
Brake control joints 

GREASE 

Ever)' 2,000 miles 

Speedometer drive unit 
Tachometer drive unit 

Front brake operating shaft 
Rear hrake pedal 

Rear brake operating shaft 
Rear fork pivot bushings 
Contact breaker cam 

Every 5,000 miles 

Throttle grip 

Wheel bearings 

Speedometer cable 
Tachometer cable 

Every 10,000 miles 

Repack steering head 
hearings 


Tire Specifications 


Model 

Front 

(in.) 

Front 

Pressure 

(p*0 

Rear 

(in.) 

Rear 
Pressure 
( pti ) 

M (1965) 

2.00 X 18 

23 

2.00 X 18 

35 

M, MS (1966-70) 

2.00 X 17 

23 

2.00 X 17 

35 

ML (1968) 

2.50 X 17 

21 

2.50 X 17 

28 

MS (1971) 

2.50 X 17 

22 

2.50 X 17 

30 

MS ( 1972) 

2.50 X 17 

25 

3.00 X 16 

21 

MLS (1968-69) 

2.50 X 17 

21 

3.00 X 17 

28 

MLS (1970-71) 

3.00 X 18 

22 

3.50 X 18 

22 

MLS (1972) 

3.00 X 19 

18 

3.50 X 18 

18 

MSR (1970-72) 

3.00X21 

18 

3.50 X 18 

22 

MC (1972) 

Model 165, Hummer, and 

3.00 X 10 

18 

3.00 X 10 

22 

the 1960 Super-10 

3.50 X 18 

12 

3.50 X 18 

14 

Super-10 (1961) 

3.50 X 16 

12 

3.50 X 16 

14 

BT, BTU (1962-66) 

3.50 X 16 

12 

3.50 X 16 

14 

BTH, BTF (1962-66) 

3.50 X 18 

12 

3.50 X 18 

14 

Sprint C 

3.00 X 17 

20 

3.00 X 17 

24 

Sprint H 

3.00 X 18 

18 

3.50 X 18 

18 

Sprint SS 

3.25 X 19 

18 

3.50 X 18 

22 

Sprint SX 

3.50 X 19 

18 

4.00 X 18 

18 

MC-65, X-90 

3.00 X 10 

18 

3.00 X 10 

22 

Z-90 

2.50 X 17 

25 

3.25 X 16 

22 

SR-100 

3.00X21 

18 

3.50 X 18 

21 

TX-125 

3.00 X 19 

18 

3.50 X 18 

18 

SX-175 (1974-75) 

3.00 X 19 

22 

3.50 X 18 

25 

SX-175 (1976) 

3.00 X 19 

20 

4.00 X 18 

24 

SS-175 

3.25 X 19 

20 

4.00 X 18 

24 

SV-250 (1974-75) 

3.00 X 19 

22 

3.50 X 18 

25 

SX-250 (1976) 

3.00X21 

22 

4.00 X 18 

26 

SS-250 (1974-75) 

3.25 X 19 

22 

4.00 X 18 

25 

SS-250 (1976) 

3.25 X 19 

22 

4.00 X 18 

26 


Maintenance Data 


Model 

Engine Oil 
Capacity (qts ) 

Gearbox Oil 
Capacity (pts) 

Fork Oil 
Capacity (oz) 

Gas Tank 
Capacity (gal) 

Reserve Tank 
Capacity (qts) 

M-50 (M, MS) 

NA 

1 

2.25 

© 

_ 

M-65 (M, MS) 

NA 

1 

2.25 

© 

© 

Baja (MSR) 

NA 

1 

© 

2.5 

1 

Hummer (B) 

NA 

1.25 

one capful 

1.5 

1.5 

M-125 (ML) 

NA 

1 

© 

2.5 

— 

Rapido (ML, MLS) 

NA 

© 

© 

2.4 

1 

Model 165 (ST, STU) 

NA 

1.25 

one capful 

1.75 

— 

Super-10 (BT, BTU) 

NA 

1.25 

one eapful 

1.87 

— 

Pacer ( BT, BTU) 

NA 

1.25 

one capful 

1.87 

— 

Scat (BTH) 

NA 

1.25 

one capful 

1.87 

— 

Ranger (BTF) 

NA 

1.25 

one capful 

1.87 

— 

Bobcat (BTH) 

NA 

1.25 

one capful 

1.87 

— 

Sprint (C) 

2 

NA 

4.50 

4 

© 

Sprint (H) 

2 

NA 

4.50 

© 

© 

Sprint (SS/SX) 

2.1 

NA 

4.50 

© 

1 

MC 65 

NA 

1 

NA 

1.4 

1.75 

X 90 

NA 

1.3 

NA 

1.4 

1.7 

Z 90 

NA 

1.3 

NA 

2.4 

1.0 

SR 100 

NA 

1.3 

4.5 

2.5 

1.0 

TX 125 

NA 

1.3 

4.5 

2.4 

1.0 

SX 125 

NA 

1.3 

4.5 

2.4 

1.0 

SS/SX 175 

NA 

2.5 

© 

2.2 

1.2 

SS/SX 250 

NA 

2.5 

© 

2.2 

1.2 


©Gearbox Capacity (pt) 

ML—1.0 

MLS—1.3 (1970 and later models) 

© Fork Oil Capacity (oz) 

3.75 (pre-1970 ML, MLS, and MSR) 

4.50 (post-1969 ML, MLS, and MSR) 

© Gas Tank Capacity (gal) 

M—1.6 
MS—2.5 

© Gas Tank Capacity (gal) 

Model 11—2.64 ( 1966 and earlier models) 
5.1 (1967 and later models) 
Model SS—2.9 ( 1966 and earlier models) 
2.6 (1967 and later models) 


© Reserve Tank Capacity (ql) 

1—1970 and later Leggero models only 
© Reserve Tank Capacity (rjt) 

Model C—2 (1961 only) 

1.4 (1962-65) 

I ( 1966 and later) 

Model 11—0.62 ( 1963-65) 

1 ( 1966 and later) 

© Marzocchi 6—Type C 
Ceriani 5^4—Type A 
Betor 5Vi—Type C 

NA Not applicable 
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TUNE-UP 


NOTE: Common Tune-up procedures 
are explained in detail in “General Infor¬ 
mation .” 

VALVE TAPPET ADJUSTMENT 

Valves must be adjusted with the engine 
cold 

1. Remove the rocker arm or tappet 
covers. 

2. Remove the spark plug and place the 
transmission in high gear to facilitate en¬ 
gine rotation. 

3. Rotate the engine until either rocker 
arm is at the bottom of its travel (valve 
open). The opposite valve is now closed 
and may be adjusted. 

4. Insert a feeler gauge between the 
valve stem and the rocker arm pad to mea¬ 
sure clearance. A slight drag while remov¬ 
ing the gauge indicates a correctly ad¬ 
justed valve. Try using the next over and 
undersize feeler gauges to determine 
whether or not the selected gauge is the 
correct one. 

5. Loosen the adjusting screw locknut to 
adjust the tappet. 



1. Adjustment screw (2) 


2. Locknut (2) 

3. Feeler gouge 

4. Wrench 

5. Screwdriver 

Tappet adjustment. A box end wrench makes a 
good substitute for the factor)’ tool shown here. 


6. Rotate the tappet screw clockwise to 
reduce clearance or counterclockwise to 
increase it. Secure the locknut while hold¬ 
ing the screw steady with a screwdriver, 
and recheck the clearance. 

7. Rotate the engine until the opposite 
valve is closed and repeat the above pro¬ 
cedure. 

8. Secure the cover, taking care not to 
damage the cover gasket. 

BREAKER POINT IGNITION 

Contact Breaker Points 
Replacement and Ignition 
Adjustment 

M, X, Z, TX, SX125, SR MODELS 

Contact Point and Condenser 
Replacement 

When points become excessively worn, 
uneven, burned, or pitted, they must be re¬ 
placed in the following manner 

1. Remove the crankcase side cover as 
described in the "Starter” section. 

2. Remove the rotor nut, washer, and 
rotor. The rotor mav be pulled with Puller 
Tool (II-D part no.'97344-651’) or (97302- 
TOM) for MSB models, or a suitable substi¬ 
tute. 

3. Remove the contact point screw, re¬ 
taining clip, and washers to free the 
points. 

4. Replace points in the reverse order of 
disassembly, making sure that the point 
mating surfaces seat evenly against one 
another. 

Replace the condenser while replacing 
the points. The condenser leads must be 
soldered to the magneto coil. Consult the 
appropriate wiring diagrams for the cor¬ 
rect connections. 

Contact Point Adjustment 

1. Disconnect the spark plug and re¬ 
move the crankcase side cover as de¬ 
scribed in the “Starter” section. 

2. Rotate the engine until the points 
open to their farthest travel. 

3. Insert a feeler gauge and check the 
gap. Gap is correctly set when there is 
slight drag on the gauge when moved in 
and out. 


4. If adjustment is necessary, loosen the 
lockscrew and pry at the adjustment slot 
with a screwdriver to open or close the 
points as required. 

5. Secure the lockscrew when the points 
are correctly set. Consult the specifications 
chart for proper setting. 

6. Recheck the gap to make sure that 
tightening the lockscrew did not affect the 
adjustment. 

7. Applv a few drops of engine oil to the 
felt cam follower oiler. 

Ignition Timing Adjustment 

Ignition timing should be checked 
whenever points are replaced, once a year, 
or whenever necessary. The “A” mark on 
the rotor indicates the proper rotor posi¬ 
tion for timing the engine and the “O” 
mark indicates top dead center. 

1. Adjust the contact points as described 
in “Contact Point Adjustment.” 

2. Place the transmission in high gear 
and remove the spark plug to facilitate en¬ 
gine rotation. By rotating the rear wheel, 
the rotor may be moved to align the tim¬ 
ing mark on the crankcase with the rotor 
“A'’ mark. The points just begin to open at 
this position causing spark to occur. 

3. Static-time the engine using a timing 
light, a buzz box, or some similar device 
which indicates the moment the points 
open. A test lamp can be fabricated bv 
wiring a 3 candle power (c.p.) taillight 
bulb in series with a 6 V storage battery. 

4. Rotate the engine in the direction in¬ 
dicated by the arrow on the rotor until the 
timing marks align. At this point, the bulb 
should glow dimlv or flicker rather than 
glow brightly as it will when the points 
are closed. If it does not become dim, re¬ 
move the rotor as described in “Contact 
Point and Condenser Inspection and Re¬ 
placement” and perform the following op¬ 
erations: 

a. Loosen the base plate securing 
screws and shift the magneto base plate 
to the right to advance the timing or to 
the left to retard it. 

b. Inserting a piece of cellophane be¬ 
tween the points and tugging gently on 
it while moving the base plate will help 
find out when the points begin to open 




1. Contact breaker points 

2. Lock screw 

3. Adjusting slot 

4. Timing mark "A" 

5. Piston top center mark "O" 

6. Crankcase match mark 

7. Rolor 

8. Base screws (3) 

9. Com 
10. Felt 


Contact breaker and timing marks. 
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since the cellophane will be released at 
the proper position. 

c. Secure the base screws and check 
to see that the point gap has not 
changed. Reset the gap and repeat the 
timing procedure if the gap has been af¬ 
fected. 

5. Strobe-time the ignition with the en¬ 
gine operating at its normal operating 
temperature at a hist idle. 

6. Aim the light at the timing marks and 
note whether they appear in alignment. 
Correct advanced or retarded timing in 
the same manner as described in step four. 

B MODELS 

Contact Point and Condenser 
Replacement 

Replace points in the following manner: 

1. Remove the sprocket and magneto¬ 
generator cover screws, then shift the 
cover out of the way. 

2. Remove the point pivot and lock¬ 
screws from the ignition and stop light con¬ 
tact points. 

3. Disconnect all contact point leads 
from their respective terminals and remove 
the point assemblies. 

4. Replace the points in the reverse 
order of disassembly, making sure that the 
point mating surfaces seat evenly against 
one another. 



Contact breaker for all B Models except the 
Ranger (BTF). 


1. Contact breoker points (Ignition) 

2. Contact breaker com (Ignition) 

3. Fiber cam follower and felt oiler (Ignition) 

4. Contact breaker assembly pivot screw (Ignition) 

5. Contact breaker assembly lockscrew (Ignition) 

6. Contact breaker assembly terminal (Ignition) 

(Condenser ond spark coil wires connected here) 
1A. Contact breaker points (Stoplight) 

2A. Contact breaker com (Stoplight) 

3A. Fiber com follower and felt oiler (Stoplight) 

4A. Contact breaker assembly pivot screw (Stoplight) 
(Spark coil and ignition-stop light coil wires 
connected here) 

5A. Contact breaker assembly lockscrew (Stoplight) 

6A. Contact breaker assembly terminal (Stoplight) 

(Stop lamp wire connected here) 

7. Magneto-generator mounting screws (4) 

8. Head lamp ond tail lamp lighting coil 

9. Ignition-stop light coil 

10. Condenser 

11. Timing marks on magneto-generator base and 

crankcase, indicating original factory timing 


Contact Point Adjustment 

The cam felt oiler should be kept lightly 
lubricated with engine oil. 
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1. Disconnect the spark plug and re¬ 
move the magneto cover. 

2. Rotate the engine until the cam fol¬ 
lower is at the cam s highest point. Check 
the gap by inserting a 0.018 in. wire feeler 
gauge between the points. 

3. If the points are in need of adjust¬ 
ment, do so in the following manner: 

a. Place the transmission in high gear 
and rotate the rear wheel until the cam 
follower is at its highest point on the 
cam. 



Contact breaker for the Ranger (BTF), 


1. Breaker points 

2. Breaker cam 

3. Fibre cam follower 

ond felt oiler 

4. Pivot screw 

5. Lock screw 


6. Condenser and spark 
coil terminal 

9. Mounting screws (4) 

11. Ignition coil 

12. Condenser 

13. Timing marks 


b. Loosen the pivot screw slightly and 
then the lockscrew enough to allow the 
point base to shift when tapped. 

c. Tap the point base at the lock¬ 
screw until a gap of 0.018 in. is obtained 
and then secure the lock and pivot 
screws. 

d. Check the gap. 

Procedure tor stop light points adjust¬ 
ment: 

1. Perform the same operation as for the 
ignition points. 


Ignition Timing Adjustment 

The timing marks are located on the 
magneto base and crankcase and serve as 
a guide when using a timing light. 

1. Remove the magneto cover and cylin¬ 
der head. The cylinder may be secured in 
position by placing a stack of washers on 
the cylinder studs to approximate the 
thickness of the cylinder head, and then 
securing them with a stud nut. 

2. Adjust the contact point gap as de¬ 
scribed in the previous section. 

3. Rotate the engine in the manner de¬ 
scribed in the previous section until the 
piston reaches its highest point of travel 
(top dead center) then measure the dis¬ 
tance from the top of the piston to the top 
edge of the cylinder bore, taking care not 
to move the piston. 

4. Rotate the engine backward %2 in. 
from the point found in step three. 

5. Loosen the base mounting screws and 
shift the base until the timing marks are in 
alignment. Clockwise movement will re¬ 
tard the timing and counterclockwise mo¬ 
tion will advance it. Secure the base 
screws. 


6. Check and reset the point gap, if nec¬ 
essary, and repeat the timing operation if 
the gap has changed. 

7. A test light can be used as described 
in’the Model M “Ignition Timing Adjust¬ 
ment’ section, except that the timing is re¬ 
tarded when the base is moved clockwise. 
This method should be used if the base 
has been replaced and the timing marks 
are no longer accurate. 

8. Secure the cylinder head and the 
magneto cover. 

MODEL 165 

Contact Point and Condenser 
Replacement 

1. Remove the condenser lead from the 
contact point plate terminal. 

2. Remove the spring lever and point 
from the terminal. 

3. Remove the lockscrew and lift the re¬ 
maining point and support plate free. 

4. Replace the points in the reverse 
order of disassembly making sure the 
spring and lever notch are secured by the 
terminal screw between the nut and the 
condenser lead. 

5. Bend the breaker plate, if necessary, 
to seat the point mating surfaces squarely 
against one another. 


MU 1 w 2 



Contact breaker for the Model 165. 


1. Lock screw 

2. Wire to coil 

3. Eccentric adjusting screw 

4. Fiber cam follower 

5. Com 

6. Timing marks 

7. Lock screw 
B. Cap screw 

9. To "Gen." terminal of voltage reg. 

10. To "F" terminal of voltage reg. 

11. Generator terminals 

12. Condenser 

13. Breaker points 

14. Lock screw 

15. Contact breaker plate terminol 

Contact Point Adjustment 

1. Remove the contact breaker cover, 
place the transmission in high gear, and 
rotate the engine until the cam follower is 
at its highest point on the cam. 

2. Check the point gap with a 0.020 in. 
wire feeler gauge. If the gap is in need of 
adjustment, do so in the following manner: 

a. Loosen the point lockscrew and ro¬ 
tate the eccentric adjusting screw until 
the points are open exactly 0.020 in. 
when the follower is at its highest point 
on the cam. 
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b. Secure the lockscrew and check the 
gap. There should be a slight tugging on 
the gauge when trying to remove it. 
Check the gap by comparing the fit of 
the next size over and under gauges. 

c. Replace the breaker cover. 

Ignition Timing Adjustment 

The following method is not dependent 
on the factory' timing marks and should be 
performed whenever the points are re¬ 
placed or at least once annually. 

1. Steps 1-3 as given for the B Models. 

2. Rotate the engine backward in. 
from the point found in step three. 

3. Loosen the point lockscrews and 
shift the point base so the follower is ap¬ 
proaching the highest point of the cam 
and the points are just beginning to open. 

4. Use a test lamp as described in the 
Model M "Ignition Timing Adjustment” 
section The leads are connected to 
ground, the positive terminal, and to the 
black timer wire from the generator frame. 

5. Secure the lockscrews and recheck 
the point gap. If the gap has changed, it 
must be reset along with the timing. 

6. Secure the breaker cover and the cy l¬ 
inder head. 

SPRINT MODELS 

Contact Point and Condenser 
Replacement 

1. Remove the contact breaker cover 
screws. Remove the cover by screwing 5 
mm screws in the cover holes until tin* 
cover is forced off. Screws are available 
from your dealer (Il-D paTt no. 2863P). 

2 Remove the lockscrew and the lead 
to the points to remove the points from the 
pivot stud. 

3. Replace the points in the reverse 
order of disassembly. 

4. Bend the point contact plate to seat 
the point faces squarely against one an¬ 
other. 

Contact Point Adjustment 

Apply a small daub of High-Tempcraturc 
Lubricant (1I-D part no. 99S62-72) to the 
cam follower taking care to avoid excessive 
lubrication. Engine oil or another high- 
quality grease may be substituted but will 
probably require renewal more often. 

1. Remove the circuit breaker cover as 
described in the previous section. 

2. Place the transmission in high gear 
and rotate the rear wheel until the points 
are fully' open. 

3. Insert a wire feeler gauge set at 0.018 
in. between the points. If the gap is in 
need of adjustment, do so in the following 
manner: 

a. Loosen the lockscrew. 

b. Pry' at the prving notch to shift the 
fixed contact until a gap of 0.018 in. is 
attained. There should be a slight tug¬ 
ging on the gauge when trying to re¬ 
move it. 

c. Secure the lockscrew and recheck 
the gap by inserting the next over and 
undersize gauges and then comparing 
them. 

d. Replace the breaker cover. 




1. Contort Breaker Cover Screw (2) 

2. Contact Breaker Cover (1971 and earlier SS) 
2A. Contact Breaker Cover (1971 6. later $X. 1972 

& loter SS) 

28 OKing (1971 & later SX, 1972 & loter SS) 

3 Com Screw 

3A. Com Screw (1962 & later) 

4. Com Lockwather 

4A. Cam Lockwather (1962 & later) 

5. Com Wother (1961) 

He* Screw (2) 

Timing Marks 
Com 

lock Screw 

Notch to Support Screw Driver 
Contact Breoker Plate 
Condenser 


another from the points wire stud screw 
to the test light and from the test light 
to the battery positive terminal. 

c. With the engine in the chassis, 
the light will dim as the points open and 
glow brightly when they close. With 
the engine removed from the frame, the 
light will glow when the points open 
and dim when they close. 

4. Place the transmission in high gear 
and rotate the rear wheel until the left 
Hvwheel timing mark is in the center of 
the access hole. (1971 and later models), 
or find top dead center (TDC) with the 
aid of a dial gauge or by removing the head 
and rotating the engine until the piston is 
just approaching the highest point of its 
travel. 

5. If the top dead center method is be¬ 
ing used, consult the B Models section for 
measuring instructions. The piston position 
should be: 

1961-66 la u 2 in. (0.406 in.) BTDC; 

1967 (original factor)' 

specification) *M C in. (0.350 in.) BTDC; 

1967-68 in. (0.250 in.) BTDC; 

1969-72 in. (0.219 in.) BTDC; 

1973-74 »>/k in. (0.338 in.) BTDC.' 


1961 

1962-66 

1967-68 

1969-72 

1973-74 


41* 

41° 

35° 

28° 

34° 


21 ° 

5° 

5° 

7* 

12 * 


Ignition Timing Adjustment 

If the base plate has been removed or 
if the factor) timing marks are no longer 
valid for any reason, static-time the en¬ 
gine. If a strobe light is available, a 
more accurate adjustment can be at¬ 
tained. If the timing marks are not valid, 
new ones may be scribed by static-tim¬ 
ing the engine and making arbitrary- 
marks on the base plate and crankcase. 

STATIC TIMING PROCEDURE 

1. Clean and adjust the contact points 
as described in the above section. 

2. Set the advance mechanism in the 
advance position in the following man¬ 
ner: 


6. Rotate the engine in the direction of 
normal operation to note whether the* 
light comes on before this position is 
reached. If the light comes on too early’, 
the timing is too advanced and the base 
plate must be rotated clockwise. If it 
comes on late, the timing is too retarded 
and the base plate must be rotated coun¬ 
terclockwise. Secure the plate screws and 
recheck the timing. Make sure you re¬ 
lease the advance weights before replac¬ 
ing the breaker cover. 

STROBE LIGHT TIMING PROCEDURE (1970 
AND EARLIER MODELS) 

1. Remove the breaker and tachometer 
drive covers from the right and left sides 
of the crankcase respectively. 

2. Install a Crankshaft Degree Indicator 
Tool (H-D part no. 95860-67P) in the end 
of the left-hand threaded generator arma¬ 
ture and an indicator bracket on one of 
the crankcase screw holes. A degree wheel, 
such as the one in the back of the book, 
mav be made out of cardboard or some¬ 


a. Remove the breaker plate hex 
screws and plate. 

b. Loosen the cam lockscrew. 

c. Insert a wedge to spread the ad¬ 
vance weights or place a Timing 
Washer (ll-D part no. 97334-62 for 1968 
and earlier) or a suitable substitute un¬ 
der the cam screw and secure the cam. 
This will hold the weights in the ad¬ 
vance position. 

3. Attach a test light in the following 
manner: 

a. If the engine is installed in the 
frame, connect one lead to the black 
coil wire at its terminal and ground the 
otiier on the engine. 

b. If the engine is out of the frame, 
connect a ground lead from the engine 
to the batten negative terminal and 


thing similar, and a piece of mechanic’s 
wire may be used as an indicator. 

3. Locate TDC as described in the 
above section. 

4. Adjust the indicator or degree wheel 
until 0° is in line with the indicator. Ro¬ 
tate the engine to make certain that 0° 
will be indicated when the piston is at 
TDC. Since the crankshaft will move in ei¬ 
ther direction a few degrees before the pis¬ 
ton begins to move, 0° should be set half¬ 
way between the points at which the 
piston begins to move. 

5. Connect the strobe leads to ground, 
the spark plug terminal, and the ignition 
coil negative tenninal or as directed by 
the strobe manufacturer. 

6. With the engine running at nonnal 
operating temperature, observe the degree 
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indication of the strobe light on the degree 
wheel. The engine was on the exhaust 
stroke rather than the compression stroke 
if the 0° reading is ISO 0 off the indicated 
bracket mark position, and the degree 
wheel must be loosened and reset on the 
compression stroke. 

7. With the engine operating at 4500 
revolutions per minute (rpm) for advanced 
timing or S00 rpm for retarded timing, ob¬ 
serve the indicated degree of crankshaft 
rotation and shift the breaker base until 
the proper position is attained. 


Model Year 

Advance 

<BTDC Q 4500 rpm) 

Retard 

(BTDC <ix HOO 

1961 

41° 

21° 

1962-66 

41° 

5° 

1967-68 

35° 

5° 

1969-70 

28° 

7° 


8. Secure the breaker base and recheck 
the timing. 

STROBE LIGHT TIMING PROCEDURE 
(1971-72 MODELS) 

1-2 Same as above. 

3. Rotate the engine until the flywheel 
timing mark is aligned in the inspection 
hole. 



Strobe timing 1971 and later models. 


4. Set the degree wheel so the indicator 
reads 28°, and secure the wheel. This re¬ 
lates to the flywheel timing mark which is 
also at 28° advance. 

5. Secure the inspection hole cover to 
avoid oil spray. 

6. Operate the engine at normal operat¬ 
ing temperature at an idle speed of 
1200-1500 rpm and observe the indicated 
timing with the strobe light as directed in 
the above section. Retarded timing should 
be at 7° BTDC. 

7. Operate the engine at 5000 rpin to 
check advance timing which should be 
from 26-30°. 

8. Adjust the breaker base as described 
in the above section to correct timing. 

9. If repeated attempts to adjust ad¬ 
vanced timing fail, inspect the advance 
unit or replace it. 

STROBE LIGHT TIMING PROCEDURE 
(1973-74 MODELS) 

1. Remove the timing hole plug from the 
left crankcase cover. 

2. At idle (1200-1500 rpm) the “R” mark 
(retard timing mark) should align with the 
pointer in the middle of the timing hole. 

3. With the engine running at 5000 rpm 
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the “A” mark (advance timing mark) 
should be visible in the timing hole. 

4. The timing should be adjusted in the 
retarded position. If, when the retarded 
timing is correct, the “A” mark can not be 
seen in the timing hole at 5000 rpm, inspect 
the spark advancer for proper operation 
and replace if necessary. 

CAPACITOR DISCHARGE 
IGNITION 

SS/SX 175/250 models are equipped with 
a capacitor discharge ignition system 
(CDI). This type of ignition does not use 
contact breaker points. Instead a pick-up 
coil is used to trigger the silicon controlled 
rectifier (SCR) which then allows the 
capacitor to discharge the energy it has 
stored into the secondary winding of the 
coil, causing a spark to jump across the 
spark plug gap. 

Ignition Timing 

1. Ignition timing is adjusted by moving 
the pick-up coil so that it aligns with the 
arrow on the rotor when the piston is posi¬ 
tioned 20.5° (0.1 in./2.5 mm) BTDC. 

2. The piston can be positioned by align¬ 
ing the slash mark on the rotor with the 
slash mark on the front of the crankcase. 
With the rotor in this position, the slash 
mark on the pick-up coil should be aligned 
with the arrow on the rotor. 



When the timing marks (3 and 4) align the arrow 
(5) on the rotor (1) should align with the slash 
mark (6) on the pick-up coil (2). If adjustment is 
necessary, loosen the screw (7) and move the 
pick-up coil 

3. Although the factory timing marks 
will provide satisfactory timing in most 
cases, timing can also be adjusted using a 
dial indicator to position the piston. If the 
dial indicator is to be used proceed as fol¬ 
lows: 

a. Remove the head and mount the 
dial indicator to the top of the cylinder 
so that the actuating arm rests on the 
top of the piston. Position the piston at 
TDC and zero the indicator 

b. Turn the rotor in the opposite direc¬ 
tion of normal rotation until the indicator 
shows the piston has moved 0.1 in. (2.5 
mm). Align the pick-up coil with the 
arrow on the rotor. 

4. Adjust the gap between the pick-up 


coil and the rotor to 0.012-0.016 in. (0.3- 
0.4 mm). 


CARBURETOR ADJUSTMENT 

M-50 AND M-65 CARBURETORS 

1. Check to see that the throttle and 
choke are fully closed and adjust the throt¬ 
tle cable if necessary by loosening the car¬ 
buretor control locknut and adjusting nut, 
and increasing or decreasing the cable 
length as required. 

2. Adjust the idle with the throttle fullv 
closed. Turning the idle stopscrew in in¬ 
creases the idle speed, and backing it out 
will decrease it. 

3. On 1966 and later models, adjust the 
idle mixture screw to get the smoothest 
idle at low speeds. Avoid excessively low 
speeds as this will cause hard starting. 

4. Adjust the mixture by altering the po¬ 
sition of the metering pin in its clip. Rais¬ 
ing the pin will richen the mixture and 
lowering it will make the mixture leaner. 



Carburetor adjustments (shown is the 1965 Model 
M-50). 

1. Choke 

2. Idle slop screw 

3. Carburetor control coil adjusling nut 

4. Air deoner silencer 

5. Screw 

The middle groove is for normal operation. 

5. If additional mixture adjustments are 
necessarv, the mainjet should be replaced. 

6. If the engine still runs irregularly due 
to the carburetor, disassemble the carbure¬ 
tor and clean it thoroughly in a suitable 
solvent and blow all passages clear. 


M-100 AND M-125 CARBURETORS 

1. Adjust the idle speed by manipulat¬ 
ing the idle stopscrew. Loosen the lock¬ 
screw and turn the stopscrew clockwise to 
raise the idle speed and counterclockwise 
to decrease it, then secure the lockscrew. 
Readjust the throttle cable if necessary to 
remove any excess play or tension. 

2. Adjust the idle mixture by manipulat¬ 
ing the idle mixture screw. The normal 
setting is % turn off its seat but may be 
adjusted richer by turning it counterclock¬ 
wise. If the engine runs irregularly adjust 
it slightly leaner. 

3-6. Same as for the M-50 and M-65. 
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1. Choke 

2. Idle stop screw 

3. Corburetor control coil odjusting nut 

4. Air cleaner silencer 

5. Screw 

6. Idle mixture screw 

Carburetor adjustment (shown is the 1966 and 
later Models M-50 and M 65) 

MODEL 165 CARBURETOR 

1. Adjust the idle speed by loosening 
the adjusting sleeve locknut and turning 
the adjusting sleeve up to increase idle 
speed and down to decrease it. Secure the 
locknut. 

2. The mixture is regulated by the posi¬ 
tion of the metering pin in the pin re¬ 
tainer. There are four positions available. 
The normal setting is in the second groove 
from the top. A richer mixture can be at¬ 
tained by lowering the pin (placing it in 
the top groove); a leaner mixture can be 
attained bv raising the pin. 

3. To adjust the pin remove the cap, 
spring, and throttle piston from the car¬ 
buretor body. Heposition the pin as de¬ 
sired. 

4. When replacing the control wire, take 
care not to bend the retainer. 

5-6. Same as for the M-50 and M-65. 


1. Choke lever (open position) 

2. Throttle lever 

3. Idle mixture odjusting screw 

4. Throttle stop screw—with which closed throttle 

idling speed Is adjusted 

5. Mixture main odjusting screw 

Carburetor adjustments. B Model. 

2. Screw the main mixture adjusting 
screw gentl\ in to its seat then back it out 
one full turn. 

3. Open throttle halfway and hold it so 
the engine runs at a constant speed. 
Slowly turn the main adjusting screw in 
until the engine speed begins to decrease. 
Slowly back out the screw until optimum 
speed and power is attained. This should 
require no more than Ms- 1 /* turn. 

4. Check to see that the throttle cable 
allows the throttle to close fully, then ad¬ 
just the throttle speed slightly higher than 
usual bv turning in the throttle stopscrevv. 

5. Slowlv turn the idle mixture adjusting 
screw clockwise until the engine speed be¬ 
gins to decrease. Slowly back out the 
screw until engine operation is its smooth¬ 
est. This should require no more than % 
turn. 

6. Back out throttle stopscrew until a 
satisfactory idle speed is achieved. Turn¬ 


ing the screw in raises the idle speed; 
hacking it out reduces it. 

7. If the engine still runs irregularly due 
to the carburetor, disassemble the carbure¬ 
tor and clean it thoroughly in a suitable 
solvent and blow all passages clear. 

SPRINT CARBURETORS 

1. Adjust the idle speed by loosening 
the locknut (196S and earlier models) and 
turning the throttle piston stopscrew. 
Turning the screw clockwise raises the idle 
speed; counterclockwise reduces it. An 
idle speed of 1,200 rpm will prove most 
satisfactory. 



1. Low speed mixture 3. Control coil 

odjuiting screw odjusting screw 

2. Throttle piston 4. Choke 

stop screw 5. Float pin 

f'# r l»nrrUir adjustments (1968 ami earlier Sprint 
Models 

2. loosen the control coil adjustment 
screw locknut and adjust the cable to re¬ 
move excessive tension or slack, then se¬ 
cure the locknut. 

3. Turn the low-speed mixture adjusting 
screw gently in to its seat, then back it out 
3 4 turn for 1968 and earlier models and 1 3 /» 
turns for 1969 and later models. If the en¬ 
gine runs irregularly at low speeds, the 
mixture is probably too rich. Turning the 
screw counterclockwise on 196S and ear¬ 
lier models, and clockwise on 1969 and 
later models, will lean out the mixture. 

4-6. Same as for the M-50 and M-65. 



B-MODEL CARBURETOR 

1. Screw the idle mixture adjusting 
screw gently in to its seat then back it out 
3 4 turn. 



1. Choke 

2. Throttle piston stop screw 

3. Corburetor control coil 

odjusting screw 


4. Air cleoner cover 

5. Fostener 

6. Idle mixture screw 


7. Throttle piston cop 

8. Floot pin 

9. Fuel filter screen 


Carburetor adjustments, M 100 and M 125. 
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Carburetor adjustments (1969 and later Sprint 
Models). 


t. Low jpeed mixture 
odjustment 

2. Throttle piston 

stop screw 

3. Control coil 

adjustment 

4A. Storting jet lever 
5A. Storting passoge 


6. Metering pin 

7. Clip 

8. Throttle chamber 

cop 

9. Throttle piston 
10. Carburetor filter 

screen 


OIL INJECTED MODELS 

1. The following adjustments should be 
made with the engine at normal operating 
temperature. 

2. Use the throttle stop screw on the side 
of the carburetor to set the idle to 1200- 
1300 rpm. 

3. Adjust the idle mixture with the mix¬ 
ture screw until 'the engine idles smoothly. 
Readjust the idle if necessary to keep it be¬ 
tween 1200-1300 rpm. 

4. Use the cable adjuster on the top of 
the carburetor to adjust the throttle cable 
free-play to near zero. This can be mea¬ 
sured by pulling the cable sheath. The 
slightest movement of the sheath should 
raise the throttle slide. 

5. Adjust the oil pump cable. 


open position the maximum flow mark on 
the pump control lever should align with 
the index mark on the body. If the marks 
do not align, use the cable adjuster to ad¬ 
just the cable so that they do. 



Oil Pump Cable Adjustment 

1. Adjust the oil pump cable after ad¬ 
justing the throttle cable. 

2. Remove the oil pump cover. 

3. With the throttle held in the wide 


1. Lubricoting oil pump 

2. Control lever 

3. Control coble 

4. Moximum flow mork 

5. Reference mork 


Minimum flow mork 

7. Locknut 

8. Adjusting nut 

9. Inlet line 
10. Outlet line 


Oil pump assembly 
6 . 


ENGINE AND TRANSMISSION 


NOTE: For engine component inspec¬ 
tion techniques and procedures, refer to 
“Engine Rebuilding ’ under the General 
Information section. 


TWO-CYCLE ENGINE SERVICE 

Engine Removal and 
Installation 

MODELS M, MS, MC, X, AND Z 

1. Disconnect the spark plug lead and 
remove the spark plug. 

2. Turn off the petcock. 

3. Disconnect the fuel line at the tank. 

4. Remove the chain guard. 

5. Disconnect the drive chain master 
link and remove the chain. 

6. Remove the engine mounting nuts 
but do not remove the bolts. 

7. Disconnect the clutch cable at the 
release mechanism. 

8. Remove the exhaust manifold ring 1 
nut and gasket at the cylinder, and shirt 
the pipe out of the way. 

9. On 1973 and later models, disconnect 
the oil pump cable from the control lever. 

Unscrew the adjuster from the crank¬ 
case on the pump. Disconnect the oil pump 
delivery line, and plug it with a small 
screw to prevent oil from leaking. 

10. Remove the carburetor intake mani¬ 
fold nuts and carburetor assembly from 
the engine, block the intake port with a 
clean cloth, and support the assembly out 
of the way. 

11. Disconnect the wires at the terminal 
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block. 

12. Drift the front upper mounting bolt 
free. 

13. Support the cylinder head while 
drifting the rear upper engine mounting 

bolt free. Gently lower the front end of the 
engine onto something soft. 

14. Support the engine from below and 
remove the rear mounting bolt. The engine 

15. Install the engine in the reverse 
order of removal. 

MODELS ML, MLS, MSR, SR, AND 
SXITX 125 

1. Disconnect the spark plug lead. 

2. Shut off the petcock. 

3. Disconnect the fuel line at the tank. 

4. Disconnect the drive chain master 
link and remove the chain. 

5. Remove the exhaust manifold ring 


nut and gasket at the cylinder, and shift 
the pipe out of the way. 

6. Remove the ear mulHer mounting 
bolt and the exhaust assembly. 

7. Remove the carburetor air cleaner 
assembly. 

8. On 1973 and later models, disconnect 
the oil pump cable from the oil pump con¬ 
trol lever. Remove the cable from the en¬ 
gine. Disconnect the oil lines and plug 
them with a small screw. 

9. Remove the carburetor throttle pis¬ 
ton cap, remove the piston, and disconnect 
the throttle cable. 

10. Disconnect the wires at the terminal 
block. 

11. Disconnect the clutch cable at the 
release mechanism. 

12. Remove the bottom mounting cap 
nuts and washers. 



Kngine removal points (shown is ihe Mode) MS). 
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Engine removal points (shown is the Model ML). 


13. Remove the rear and top engine 
mounting bolt nuts, lockwashers, and 
bolts. Be prepared to support the engine 
in case it tips forward. 

14. Carefully support the engine in the 
front, prv under the bottom of the crank¬ 
case rear end to free the engine from the 
rubber mount, and lift the engine free. 

15. Install the engine in the reverse 
order of removal. 

MODEL 165 

1. Disconnect the yellow generator 
lead and the black and white ground wire 
from the regulator terminals. 

2. Remove the exhaust manifold clamp, 
muffler support bolt, and the exhaust as- 
sernblv. 

3. Remove the chain guard screws and 
slide the chain guard from the rear of the 
frame. 

4. Disconnect the drive chain master 
link and remove the chain. 

5. Remove the carburetor cover bolts 
and covers. 

6. Remove the crankcase cover screws 
and cover. It is not necessary to disconnect 
the clutch cable and housing. 

7. Disconnect the spark plug lead, and 


remove the spark plug and fuel line at the 
carburetor and tank. 

8. Disconnect the throttle cable at the 
carburetor. 

9. Disconnect the black wire from the 
rear fender terminal and the green wire 
from the fuse container, then remove the 
fuse and disconnect the “bat" and "gen" 
leads from the regulator terminal. 

10. Disconnect the remaining batter)’ 
lead and loosen the batter)’ retaining strap 
nut until the strap, cover, and batter)' are 
free to be removed. 

11. Remove the batter)’ holder and reg¬ 
ulator as a unit after removing the flat 
head screw under the battery and the top 
rear motor mount 

12. Remove the remaining engine 
mounting bolts and then the engine from 
the left side of the frame. 

13. Install the engine in the reverse 
order of removal, consulting the wiring 
diagram for the proper electrical connec¬ 
tions. 

B-MODELS (CONSULT THE MODEL 
165 ILLUSTRATION) 

1. Consult the above section steps two. 


three, four, six, and seven. 

2. Disconnect the throttle cable at the 
carburetor. 

3. Disconnect the red magneto wire at 
the stop light switch, and the yellow and 
green magneto leads from the ignition coil. 

4. Disconnect the red lead from the 
magneto to the ignition switch from its 
connection at the magneto, and remove 
the insulating tube (all models except 
BTF). 

5. Disconnect the black wire from the 
magneto to the handlebar kill button (BTF 
models). 

6. Remove the engine mounting bolts 
and the engine from the left side of the 
frame. 

7. Install the engine in the reverse order 
of removal, and do the following: 

a. Replace the red magneto-to-igni- 
tion switch and insulating sleeve with 
new ones. Soaking the tube in lacquer 
thinner to make it pliable will ease in¬ 
stallation. Consult the wiring diagrams 
to complete all connections. 

b. Tape the wires to the frame tube 
located beneath the crankcase. 

SS/SX 175/250 


1. Disconnect the spark plug lead and 
remove the spark plug. 

2. Turn off the fuel petcock. Disconnect 
the fuel line from the carburetor by re¬ 
moving the banjo fitting. 

3. Remove the exhaust system. 

4. Remove the gas tank. 

5. Remove the air cleaner. Loosen the 
carburetor clamp on the intake manifold, 
pull the carburetor back and remove it. Tie 
the carburetor out of the way and plug the 
intake port with a clean rag. 

6. Remove the shift lever, and right 
crankcase cover. Remove the oil pump 
cover. Disconnect the oil pump cable from 
the control lever on the pump. Disconnect 
the oil line from the oil pump and plug 
the tank outlet. 

7. Remove the horn. 

8. Drain the oil from the crankcase. 

9. Remove the drive chain masterlink 
and disengage the chain from the counter¬ 
shaft sprocket. 

10. Disconnect the tachometer cable 
from the engine. 

11. Disconnect the alternator wiring 
from the connector, ignition module,, and 
the rectifier. 

12. Remove the clutch cover, turn the 
clutch cable adjuster in, and disconnect the 
clutch cable from the release mechanism. 
Unscrew the cable adjuster and remove the 
cable from the engine. 

13. Remove the four engine bolts and 
lift out the engine from the right side. 

14. Install the engine in the reverse order 
of removal. 


Cylinder and Piston 


DISASSEMBLY 

M, X, Z, and SX/TX 125 Models 


1. Thoroughly clean the crankcase 
around the cylinder and blow it dry to 
prevent any foreign objects from falling 
into the crankcase. 

2. Disconnect the spark plug lead, and 
remove the spark plug, carburetor silencer, 
air cleaner, exhaust pipe screw nut, and 


I-INCH FREE 
6 13 8 MOVEMENT 


Engine removal points (shown is the Model 165). 


1. Regulator ground terminal 

2. Exhaust pipe clomp 

3. Muffler support bolt 

4. Front chain guard tcrew 

5. Rear chain guard screw 

6. Rear chain master link 

7. Carburetor cover (2) 

8. Cronkcose cover 

9. High tension lead 

10. Gosoline line 

11. Carburetor cap, control 

housing and cable 

12. Voltage regulator 

13. Fuse 

14. Rear fender terminol 

15. Engine mounting bolts (4) 


10 

11 

9 


15 

4 
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Nut (4) 

lockwasber (4) 

(M-50, M-65) 

Ploin wosher (4) 

4. Head 

4A. Head gasket (196/ 
and later) 

5. Cylinder 

6. Gosket 

7. Rings (2) MSR (1 or 2) 

8. Lock ring (2) 

Piston pin 


3. 






Cylinder and piston assemblies (shown is the M-50). 


remove or shift the exhaust pipe out of the 
way. 

3. Turn off the petcock, disconnect the 
as line at the tank, and remove the car- 
uretor at the manifold. 

4. On 1973 and later models disconnect 
the oil line from the intake manifold by 
removing the banjo bolt. Place a plastic 
bag around the oil line and banjo fitting to 
prevent dirt from entering the system. 

5. Remove the cylinder head nuts, 
washers or lockwashers, cylinder head, 
and head gasket (if applicable). Loosen 
the head if necessary bv tapping gently 
with a wooden block anti hammer. 

6. Carefully work the cylinder free of 
the cylinder studs far enough to allow a 
clean, oil-soaked rag to be inserted over 
the crankcase opening to prevent foreign 
objects from falling into the crankcase. Lift 
the cylinder free and remove and discard 
the base gasket. 

7. Remove the piston ring or rings by 
prying one end free of the piston grooves, 
then freeing rhe other end, ana removing 
the rings wnile keeping them spread wide 
enough to clear the piston. Take care not 
to score the piston (luring this operation. 

8. Using a sharp, pointed instrument, 
pry one of the piston pin circlips (lock- 
ring) free. 

9. Press or gently tap the piston pin 
free by hand while firmly supporting the 
piston. Remove the piston and remaining 
circlip. 

S and B Models 

1. Perform all the steps in the preceding 
section. It will be necessary to raise the 
tank to provide sufficient clearance for cyl¬ 
inder removal. There is a cylinder spacer 
used on 1962 BT and BTH models. 



1. Cylinder (165 model) 

3. 

Set piston rings 

1A. Cylinder (Hummer 

4. 

Piston pin lock ring 

model) 

5. 

Piston pin 

IB. Cylinder (Super 10 

6. 

Piston 

model) 

7. 

Piston pin needle 

2. Gosket 


roller beoring 


2A. Spacer (1962 BT, BTH) 

Cylinder and piston assemblies. 

SS/SX 175/250 All Models 

1. Clean the engine thoroughly before 
beginning. The areas around the cylinder 
head and cylinder base gaskets are particu¬ 
larly important. 

2. Remove the gas tank, and exhaust 
system. Remove the horn. 

3. Loosen the carburetor clamp on the 
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intake manifold, and pull the carburetor 
back to remove it. The carburetor can be 
tied out of the way with the cables con¬ 
nected. 

4. Disconnect the oil line 'from the in¬ 
take manifold by removing the banjo bolt. 
Place a plastic bag around the end of the 
oil line and banjo fitting to prevent dirt 
from entering the system. 

5. Loosen the four cylinder head nuts 
one-quarter turn at a time, and in an “X” 
pattern. When all the nuts are loose, re¬ 
move them and their washers from the 
studs. Carefully lift off the cylinder head 


and remove the head gasket beneath it as 
well. 

6. Turn the engine over until the ]>iston 
is at tip dead center. Remove the four nuts 
that secure the cylinder to the crankcase. 
These nuts are located in the cooling fin 
area. Lift the cylinder up until the cylinder 
spigot clears the crankcases. Insert a clean, 
lint-free rag between the cylinder and 
crankcase. Continue lifting the cylinder 
until the piston comes out of the bore. 

7. Remove one of the wrist pin circlips 
and tap out the wrist pin with a suitable 
drift. Be careful to support the connecting 



1. NuF (4) 

2. Woiher (4) 

3. Head, Cylinder 

4. Gosket, Head 

5. Nut (4) 

6. Wosher (4) 

7. Cylinder 

8. Gasket 

9. Ring 

10. Pin, piston 

11. Piston 

12. Beoring 

13. Ring, piston (2) 


Top end assembly SS/SX 175/250 
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rod when tapping out the wrist pin. Re¬ 
moval will be easier if the piston is heated 
gently with a propane torch in the area of 
the wrist pin. 

INSPECTION 

The cylinder bore of the SS/SX 175/250, 
and SXT 125 is chrome plated aluminum. 
This type of cylinder cannot be bored to an 
oversize, and therefore, if the bore is dam¬ 
aged, the piston and cylinder should be 
replaced as a set. Pistons and cvjinders are 
color-coded; the piston has the color mark 
on the crown while the cylinder is coded on 
the top cooling fin. When replacing these 
parts they should be the same color. New 
wrist pins and pistons are supplied in sets 
that are also color coded. The wrist pin is 
marked inside the end of the pin, while 
the piston is marked on the bottom of the 
wrist pin boss. If a new wrist pin and piston 
are needed, be sure to obtain one that will 
fit the cylinder (piston and cylinder must 
have same color code). 

CONNECTING ROD NEEDLE 
ROLLER BEARING REPLACEMENT 
(EXCEPT SSISX 1751250) 

1. W hen bearings are worn or damaged, 
and replacement becomes necessary, either 
the crankcase must be disassembled so the 
connecting rod may be supported (a 
means of support must be devised if the 
operation is to be performed while the 
bottom end is still assembled) or the 
Piston Pin Needle Roller Bearing Tool 
(H-D part no. 95971-52) and Connecting 
Rod Clamping Tool (H-D part no. 95952- 
33) may be used. 

2. Since there is only one size piston 
pin, appropriate oversize bearings must be 
used to take up any excess play Consult 
the “Engine and Transmission Specifica¬ 
tions Chart" for the proper clearances. 

CYLINDER AND PISTON ASSEMBLY 
All Models 

1. Install the rings on the piston with a 
ring expander taking care not to break, 
twist, or bend the rings. The end gaps of 
the rings should be located over the loca¬ 
ting pins in the ring grooves. 

2. Thoroughly clean the cylinder and 
crankcase mating surfaces, apply’ a suit¬ 
able gasket sealer to a new evlinder gas¬ 
ket. and position the gasket. 

3. Lubricate the upper connecting rod 
bearing with engine oil. 

4. Place the piston in position on the 
connecting rod so the arrow on the crown 
faces forward. Apply heat to the piston 
crown in a circular motion with a blow 
torch. Repeatedly attempt to install the 
piston pin bv hand until it will slide in 
without undue force. Lightly oiling the pin 
may help but heat is to be mainly relied 
on. 

5. After the piston cools, insert new cir¬ 
clips with the flat side (if applicable) fac¬ 
ing out. 

6. Liberally lubricate the cylinder walls, 
piston, and rod assembly. Slowly lower the 
cylinder over the piston while squeezing 
sfmt first the top two rings and then the 
bottom one. If the piston is not perfectly 
straight in the cylinder, rings may be bro¬ 


ken. Do not change the position of the 
rings as dictated by the positions of the lo¬ 
cating pins* 

7. Replace the cylinder head gasket 
and install it in place after applying a suit¬ 
able gasket sealer. On the Super-10, which 
uses no head gasket, apply a coat of alumi¬ 
num paint to the head and cylinder mat¬ 
ing surfaces. 

S. Place the cylinder head on the 
cylinder mounting studs, then assemble 
the washers, tighten the nuts finger-tight, 
and secure the head nuts evenly in diago¬ 
nal pairs. 

9. On 1973 and later models, connect 
the oil line to the intake manifold with the 
banjo fitting. Be sure that there is a washer 
on either side of the fitting. Bleed the oil 
pump. 

10. The remainder of assembly is the 
reverse of disassembly. 

Clutch 

DISASSEMBLY 
M-50 and M-65 

1. Place a drip pan beneath the clutch 
cover, remove the cover screws, cover, and 
cover gasket. 

2. Compress the clutch springs with 
Clutch Spring Compressor (H-D part no. 
97345-65P) or a suitable substitute and prv 
the lockring free. 

3. Remove the spring plate, spring caps, 
springs, pressure plate, clutch discs and 
plates, and the clutch release pin. Use a 
piece of wire to lift the clutch plates and 
discs, then slide them out, or tip the ma¬ 
chine over to let them slide out. 

4. Remove the clutch hut) nut by hold¬ 
ing the clutch steadv with Clutch Holding 



Removing the clutch lockring 



Removing the clutch huh nut 

Tool (II-D part no. 97431-65P) and then 
removing the nut. Any means of holding 
the hub steadv , such as wedging a wooden 
door stop between the hub gear teeth and 
the side of the case, will work. 

5. Pull the hub with Clutch Hub Puller 
(H-D part no. 97343-65P) or a suitable 
gear puller. 

6. Remove the bearing assembly, thrust 
washer, and spacer. 



1. Lock ring 

2. Spring 

3. Spring cop 

(6/M-50) (8/M-65) 

4. Spring 

(6/M-50) (8/M-65) 

5. Pressure plot* 

6. Drive plate (lined) 

7. Drive plate 

8. Drive plate (lined) 

9. Drive plate 

10. Drive plate (lined) 

11. Clutch release pin 

12. Nul 


13. Clutch hub 

14. Ball bearings (19) 

15. Thrust washer 

16. Spacer (variable thickness) 

17. Clutch shell gear assembly 

18. Pinion gear nut 

18A, Pinion gear 

19. Nut (6) 

20. Balt (6) 

Clutch assembly. 


21. Boll 

22. Release pin 

23. Release lever assembly 

23A. Retainer screw (M-65) and washer 

24. Release adjusting screw nut 

25. Release adjusting screw 
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Removing the clutch hub. 



Removing the drive pinion gear nut. 

7. Secure the clutch shell assembly with 
Clutch Shell Gear Holding Tool (H-D part 
no. 97340-65P) or any substitute means 
such as the one described in step four and 
remove the drive pinion gear nut, then re¬ 
move the pinion gear with Primary Drive 
Pinion Puller (H-D part no. 97346-65PA 
for the M-50, and 97348-68P for the M-65) 
or a suitable gear puller. 

8. Lift the clutch housing free, and re¬ 
move the clutch housing gear nuts and 
bolts to free the gear if so desired. 

M-100, M-125, X-90, 2-90, SR-100, and 
SX/TX 125 

1. Place a drip pan under the clutch 
cover and remove the shift lever, kick-start 
lever, cover screws, cover, and cover gas¬ 
ket, 

2. Remove the stud nuts by loosening 
them one turn each so undue pressure is 
not placed on the pressure plate. 

3. Remove the springs, spring cups, 
pressure plate, clutch plates and discs, and 
clutch release pin. The discs and plates 
are easily removed with a piece of wire 
which can be used to lift and slide them 
free, or by tipping the machine over on its 
side to let them slide out. 

4. Remove the clutch hub nut by hold¬ 
ing the clutch steady with the Clutch 
Holding Tool (H-D part no. 97237-68P), or 
a suitable substitute, and then removing 
the nut. Any means of holding the clutch 
steady, such as wedging a wooden door 
stop between the hub gear teeth and the 
side of the case, will work. 

5. Remove the nut lock, clutch hub, 
thrust washer, clutch shell gear, and the 
variable-thickness spacer. 

6. Secure the clutch with Clutch Hold¬ 
ing Tool (H-D part no. 97237-68P) and re¬ 
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1. Stud nut (4) 

2. Spring (4) 

3. Spring cup (4) 

4. Pressure plate 

5. Friction (lined) disc (4) 

6. Drive (unlined) disc (3) 

6A. Back disc (lined on one side) 

7. Release pin 

8. Hub nut 


Clulch assembly. 

9. Nut lock 

10. Hub 

11. Thrust washer 

12. Shell gear 

13. Spacer (variable-thickness) 

1 4. Pinion gear nut 

15. Pinion gear nut lock 

16. Pinion gear 

17 Shell gear bushing 


18. Ball 

19. Release rod 

20. Release lever retoiner screw and 

washer 

21. Release lever 

22. Release lever spring 

23. Release lever washer 

24. Release adjusting screw nut 

25. Release adjusting screw 


S and B Models 


Removing the drive pinion gear nut. 

move the pinion gear nut and nut lock. 

7. Pull the pinion gear with Puller (H-D 
part no. 97348-68P) or a suitable gear 
puller. 


1. Place a drip pan under the clutch 
cover, remove the shift lever, kick-start 
lever, clutch cover screws, clutch cover, 
and the cover gasket. 

2. Screw two Clutch Release Disc 
Studs (H-D part no. 37902-47) through the 
thrust plate and into the releasing disc, 
then compress the clutch springs by tight¬ 
ening two Compression Nuts (H-D part 
no. 7675) down on the studs and against 
the thrust plate. Studs and nuts with the ap¬ 
propriate size threads may be substituted. 

3. Pry off the clutch thrust plate spring 
ring and remove parts 2-5 (as listed in the 
illustration) as an assembly. If disassembly 
of these components is necessary, remove 
the clutch release disc studs and separate 
the thrust plate from the releasing disc. 

4. Remove the clutch plates and discs 
from the shell by lifting them with a wire 


18 N/^ 


9 A — 1 -1 

^C^r 25 


Removing lhe cluteh hub nut. 


Removing the drive pinion gear. 

8. Remove the clutch shell gear from the 
shaft. 

9. Remove the release lever retainer 
screw and washer, release lever, and the 
lever spring if the crankcases are to be 
split. 
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1. Clutch cow cover goiter 
2 Front drive choin 

3. Engine iprocket 

4. Clutch 

5. Clutch cose cover 

6. Storter ipring 

7. Storter cronk 

8. Geor ihifter pedol 

9. Clutch cover hold down icrewi 
10. Troniminion droin plug 

Rnnov «ng Che dutch vox »*r assembly. 


and pulling them free, or by tilting the 
machine over and allowing them to slide 
out. 

5. Remove the clutch release rod and 
install the Clutch Lock Plate (ll-D part 
no. 95930-48) or fabricate some means of 
securing the clutch such as a wooden door 
stop jammed between the clutch gear and 
the crankcase. Hemove the left-hand, 
threaded clutch hub nut and the engine 
sprocket nut which has a right-hand 
thread, then remove the locking device. 

6. Pull the clutch hub using the Clutch 
Huh Puller (II I) part no. 95960-48) or a 
suitable gear puller. Take care not to lose 
any of the clutch ball bearings. If any 
bearings are lost, they should be replaced 
as a complete set. 

7. Loosen, but do not remove the en¬ 
gine sprocket using Engine Sprocket 
Puller (H-D part no. 95910-48) or a suit¬ 
able gear puller. 

8. Hemove the clutch shell, priinarv 
chain, and engine sprocket as an assembly. 

9. Hemov e the clutch bushing, bushing 
thrust washer, engine sprocket bearing 
shims, and the engine sprocket key. 

10. Prv the starter spring collar lockring 
from its groove and remove the starter 
ratchet gear, ratchet spring, and the spring 
collar. 

11. Disassemble the release mechanism, 
if so desired, in the following manner 

a. Hemove the sprocket cover screws 
and cover, disengage the clutch cable 
from the clutch release lever, disengage 
the release lever spring, and loosen the 
clutch adjusting screw locknut. 

b. Hemove the adjusting screw, dust 
cover, and release le ver. 

c. Drift the release rods free with an 
appropriately sized drift. 

SS/SX 175/250 Early Clutch 

1. Drain the oil from the crankcase and 
remove the right crankcase cover. 

2. Remove the clutch release bearing 
assembly from the center of the clutch. 

3. Bend back the tabs of the lockvvasher 
and remove the nut from the center of the 
clutch hub. To prevent the hub from turn¬ 
ing when the nut is removed, insert a soft 
metal wedge, or wood wedge between the 
primary drive gears. 


4. Remove two opposing screws from the 
hub. Install the clutch hub puller (H-D 
part no. 95960-52A) in the place of the two 
screws. Using the puller pull the clutch 
hub and plates from the clutch housing. 
Remove the remaining screw from the hub 
and remove the clutch release plate. 



1 Clutch ihruil plot* ipring ring 

2. Clutch thrust plot* 

3. Clutch releasing disc 
4 Clutch spring (6) 

4A. Clutch spring shim wosher (6) 
1972 and later BTH 

5. Clutch spring cup (6) 

6. Clutch disc—with fabric 

lining (3) 

6A. Clutch disc—with lining (3) 
1962 to eorly 1964 BTH 


7. Clutch disc—steel (2) 

8 Clutch release rod—left 

9. Clutch hub nut 

10. Engine sprocket nut 

11. Clutch hub 

12. Clutch steel boll (15) 

13. Engine sprocket 

14. Clutch shell 

15. Front choin 

16. Clutch bushing 

17. Clutch bushing thrust wosher 

Clutch assembly. 


18. Sprocket shoft beoring shim— 

.007 in. 

19. Sprocket shoft tkey 

20. Starter rotchet gear 

21. Starter ratchet spring 

22. Starter ratchet spring collor 

23. Starter spring collor lock ring 

24. Clutch sprocket hub 
2$. Clutch sprocket 

26. Clutch sprocket rivet (6) 

A. Oise, plate, spring assembly 



Removing the clutch huh nut 

5. To remove the clutch plates from the 
hub a special tool (H-D part no. 97353- 
74P) and a press are necessary. To remove 
the plates, mount the hub on the press and 
using the special tool compress the clutch 



Removing the clutch hub and plates 

spring until the two half rings can be 
removed. Once the two half rings are re¬ 
moved the components can be disassem¬ 
bled. 

6. Rend back the tabs of the lockvvasher 
and remove the nut from the right end of 
the crankshaft. To remove the nut it may 
be necessary' to keep the gears from turn¬ 
ing, this can be done as before by inserting 
a soft metal or wood wedge between the 
gears. 

7. Remove the clutch housing and pri- 
mary gear. 

8. To remove the release mechanism 
from the right crankcase cover, loosen the 
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1. Clutch release cap 

2. Lack ring 

3. Clutch release 

4. 8aII (3) 

5. Washer, lack 

6. Nut, clutch hub 

7. Washer, lack (6) 

8. Screw (6) 


9. Bushing 

10. Spacer 

11. Washer 

12. Washer, thrust 

13. Clutch hausing 

14. Clutch release plate 

15. Half-ring, clutch hub 

16. Spring cup 

17. Clutch hub assembly 

Early SS/SX 175/250 clutch 


N n/ 

18. Drive plate (5) 

19. Driven plate (4) 

20. Driven plate 

21. Clutch releasing 

disc assembly 

22. Clutch spring 

23. Nut 

24. Washer, lack 

25. Primary gear 


locknut on the clutch adjusting screw, and 
unscrew the adjusting screw. The release 
lever and three ball bearings can now be 
removed. The release plate will remain in 
tiie crankcase cover and should not be re¬ 
moved unless replacement is necessary. 

SS/SX 175/250 Later Clutch 

1. Drain the oil and remove the right 
right crankcase cover. 

2. A special tool (II-D part no. 97354- 
74P) is available which will allow the 
clutch plates to be removed and installed 
without further disassembly of the clutch. 
If this tool is available follow steps 3 and 
4 below. If the tool is not available move 
on to step 5. 

3. Install the special tool (H-D part no. 
97354-74P) onto the right crankcase. Use 
the tool to compress the release plate until 
the large ring in the clutch housing can 
be removed. Once the tool is removed the 
clutch plates can be removed. 

4. To install the plates, place them in 
position in the clutch housing. Install the 
release plate. Use the special tool to com¬ 
press the release plate until the large ring 
can be installed into the clutch housing. 

5. Bend back the locktabs on the 
washers securing the six release plate bolts 
in place. Remove the six release plate bolts, 
and the washers beneath them. 

6. Bend back the tab on the lockwasher 
and remove the nut from the center of the 
clutch hub. To prevent the clutch from 
turning when the nut is removed it may be 
necessary to insert a soft metal or wood 
wedge between the primary gears. 

7. The clutch hub can now be removed 
from the mainshaft. If the hub resists re¬ 
moval use the faetorv clutch hub puller- 
(II-D part no. 95960-52A) as described in 
step 5 under “Early Clutch”. 

8. Reinstall the release plate using two 
screws placed 180° apart. Mount the as¬ 
sembly in a press and using a suitable 



3. Release rod 

5. Washer 

6. Nut 

7. Washer (6) 

8. Screw (6) 

9. Bushing 

10. Spacer 

11. Washer 

12. Washer 

13. Clutch hausing 

14. Plate 

15. Half ring 

16. Cup 

17. Clutch hub 

18. Drive plate (5) 

19. Driven plate (5> 

20. Outer plate 

21. Releasing disc 

22. Spring 

23. Nut 

24. Washer 

25. Primary gear 

26. Ring 
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Removing the retaining ring from the clutch 
housing 


spacer, compress the release plate until the 
large ring in the clutch housing can be 
removed. 

9. Once the large ring is removed from 
the clutch housing, remove the assembly 
from the press. Remove the release plate, 
and the clutch plates from the hub 

10. To remove the spring plate, and pres¬ 
sure plate from the clutch housing a special 
tool (1I-D part no. 97353-74P) and a press 
are needed. Mount the housing in a press 
with the gear side up. Position the special 
tool over the center of the housing and 
compress the spring plate until the two half 
rings can be removed. Once the two half 
rings are removed the spring plate and 
pressure plate can be removed from the 
clutch housing. 

11. The release mechanism can be re¬ 
moved from the right crankcase cover as 
described in step 8 under “Early Clutch”. 

ASSEMBLY 
M-50 ana tvi-65 

1. Assembly is in the reverse order of 
disassembly. 

2. Grease the clutch hub thrust bearing 
balls with Harley-Davidson Grease-All or 
a suitable substitute. 

3. Once the clutch hub nut is secured, 
check the end-play of the clutch shell gear. 
End-plav should not exceed 0.001 -0.004 
in. and can be adjusted through judicious 
use of the variable-thickness spacer which 
seats against the clutch shell. 

4. Replenish the oil supply and adjust 
the clutch as directed in the “Mainte¬ 
nance" section. 

M-100, M-125, X-90, Z-90, SR-100, and 
SX/TX 125 

1. Assembly is in the reverse order of 
disassembly. 

2. The lined side of the last disc should 
face the crankcase wall. 

3. Once the clutch hub nut is secured, 
check the end-play of the clutch shell gear. 
End-plav should not exceed 0.002-0.004 
in., and can be adjusted through judicious 
use of the variable-thickness washer which 
sits against the clutch shell. 


4. Replenish the oil supply and adjust 
the clutch as directed in the “Mainte¬ 
nance” section. 

S and B Models 

1. Lubricate the pushrod tips with en¬ 
gine oil, then insert them in the mainshaft 
—the short rod first—from the right side 
of the motorcycle. 

2. Assemble the release lever and 
spring to the sprocket cover, then the ad¬ 
justing screw, locknut, and the worm cover 
loosely into the release worm. 

3. Check to make sure that the lever 
action is smooth; lubricate it if necessary. 
Secure the cable end in the cover slot and 
lever fingers, and install the cover. 

4. Place the starter ratchet gear on the 
clutch shell and sprocket assembly so the 
shell and gear teeth mesh. 

5. Seat the large end of the starter 
ratchet spring in the indention on the 
starter ratchet gear, place the ratchet 
spring collar over the spring and compress 
the spring until a new spring lockring can 
be installed. Rotate the ratchet gear sev¬ 
eral times to make sure it operates freely. 

6. Place the engine sprocket and 
sprocket nut on the shaft but do not per¬ 
manently secure them. Using a screwdriver 
for leverage, press the flywheel assembly 
as far to the left as it will go. Measure the 
clearance between the back of the sprocket 
and the face of the ball bearing mounted 
in the case. Clearance should not exceed 
0.003-0.012 in., and may be adjusted In- 
inserting the appropriate number of 0.007 
in. thick shims (H-D part no. 6760) behind 
the engine sprocket and then rechocking 
the clearance. 

7. Secure the engine sprocket key, slip 
the clutch bushing thrust washer on the 
transmission mainshaft, engage the engine 
and clutch sprockets teeth in the nriman 
chain, and install the two sprockets on 
their respective shafts. Secure the engine 
sprocket nut which has a right-hand 
thread. 

8. Lubricate the clutch bushing with 
grease and install it in the clutch shell. 

9. Assemble the clutch bearings in the 
shell, using grease to hold them in place. 


10. Carefully drive the clutch hub onto 
the mainshaft with a suitable drift. 

11. Block the motion of the clutch with 
Lock Plate (H-D part no. 95930-48), or a 
suitable substitute, and install and secure 
the left-hand threaded hub nut to 70 ft lbs 
torijue. Remove the blocking device. 

12. Slip the Clutch Disc Back Plate 
(H-D part no. 38015-49) into the shell if 
necessary. Slip on a fabric disc, then a steel 
plate, and so on until there are three discs 
and two plates installed other than the 
back plate. 

13. Lubricate the tip of the release rod 
in engine oil and insert it in the mainshaft. 

14. Assemble the clutch releasing disc, 
clutch springs, spring cups, and thrust 
plate together, then secure the assembly 
with release disc studs and compression 
nuts. Slip the entire assembly in place and 
secure it with the spring ring. Once the as¬ 
sembly is secured, remove the compression 
studs and nuts. 

15. Continue the assembly in the reverse 
order of disassembly. 

16. Replenish the transmission oil sup- 
pi v and adjust the clutch as described in 
the "Maintenance” section. 


SS/SX 175/250 All Models 

1. Assembly is in the reverse order of 
disassembly. 

2. Use the special tool (H-D part no. 
97353-52A) and a press to install the half 
rings to the rear of the hub. 

3. On some models the oil drain notches 
in the friction plates are cut at an angle. 
These plates must be installed with the 
notches facing the opposite direction of 
normal clutch rotation. 

4. On the later type clutch the last plate 
to be installed has friction material on one 
side. Install this plate with the friction 
material facing in toward the other plates. 

5. On the later clutch, if the plates are 
being installed with the clutch assembly 
removed from the engine, be sure that the 
washer on the back of the hub is aligned 
with the mounting hole before installing 
the large ring into the clutch housing. 



1. Sprocket cover screws (3) 

2. Sprocket cover 

3. Releose worm ond lever 

4. Releose lever spring 

5. Clutch odjusfing screw lock nut 

6. Clutch odjusfing screw 

7. Clutch releose worm cover 

8. Clutch releose rod—center 

9. Clutch releose rod—right 

10. Coil 

11. Coble 

12. Coble end 


Clutch release worm and lever assembly. 
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pliers. 

b. Slip the spacer washer and starter 
clutch gear from the starter shaft. 

c. Slip the starter clutch and friction 
spring free of the shaft. 

Inspection 

1. Clean all parts in a suitahle solvent 
and blow them dry. 

2. Inspect the starter clutch gear, clutch, 
and the transfer gear for a worn or dam¬ 
aged condition, paying special attention to 
the gear teeth. If any of the gears is in 
need of replacement, they should all be re¬ 
placed as a set since they all mesh in one 
way or another. 

3. Inspect the remaining components for 
a worn, pitted, gouged, warped, or other¬ 
wise damaged condition and replace them 
as necessary. 

Assembly 


The clutch plates should be installed with the oil 
drain notches facing the opposite direction of 
normal rotation 

Kick-Starter 

MODELS M-50 AND M-65 
Disassembly 

1. Remove the engine from the frame as 
described in the engine “Removal and In¬ 
stallation” section. 

2. Remove the kick-starter lever taper 
pin nut and washer, then tap the pin out 
with a soft mallet, taking care not to dam¬ 
age the pin’s threads. 

3. Pull the kick-starter lever ofT the 
starter shaft with a suitable gear puller, 
then remove the spring shield and spring 
from the shaft. 

4. Remove the left-side cover assembly. 

5. Remove the sprocket nut and pull the 
sprocket from the shaft with Two-Jaw 
Puller (II-D part no. 97292-61) or a suit¬ 
able substitute. 

6. Remove the magneto-generator as de¬ 
scribed in the “Magneto-Generator” sec¬ 
tion. 

7. Disassemble the crankcases as de¬ 
scribed in the “Crankcase” section. 

8. Remove the transfer gear, slip the 
starter shaft assembly free of the transmis¬ 
sion, and disassemble it in the following 
manner. 

a. Remove the spacer washer and then 

the lockring with a pair of snap-ring 


1. Assembly is essentially the reverse of 
disassembly. 

2. Slip the starter clutch gear and the 
first spacer washer on the starter shaft. 
These washers are available in various 
thicknesses from 0.2-0.8 mm to bring the 
shaft end-play clearances to within the 
specified range of 0.004-0.008 in. Tempo¬ 
rarily install the original spacers or new 
ones of the same thickness as the originals. 

3. Secure the lockring, then slip the next 
spacer onto the shaft. 

4. Assemble the clutch friction spring to 
the clutch, then slip this assembly into 
pla<;e on the shaft. 

5. Place the inner spacer washer, one of 
at least 0.4 mm thickness, on the end of 
the shaft and insert the shaft and transfer 
gear into the left crankcase taking care to 
properly insert the ear of the friction 
spring in its correct position in the crank¬ 
case. 

6. Install the left side cover, then check 
the starter shaft end-play with a dial indi¬ 
cator by moving the shaft in the limit of its 
movement, and then pulling it out so it de¬ 
presses the indicators plunger. Avoid ex¬ 
erting pressure on the shaft while taking a 
reading, and make sure the indicator is ab¬ 
solutely motionless. Repeat this procedure 
several times to make sure the reading ar¬ 
rived at is accurate. 

7. Disassemble the assembly once again 



Starter assembly. M -50 and Nf-65. 


and correct the clearance to specifications 
by using the appropriate spacers. 

8. Once the end-play has been cor¬ 
rected, mount the kick-starter lever and se¬ 
cure it with the tapered pin, washer, and 
nut. 

MODELS M-100 AND M-125 
Disassembly 

1. Remove the starter lever nut, washer, 
and tapered pin by tapping it out with a 
soft mallet, taking care not to damage its 
threads. Pull the lever ofT with a suitable 
gear puller. 

2. Remove the gear shifter lever, clutch 
cover screws, and the clutch cover. Gently 
tap on. the sides 6f the cover with a soft 
mallet to aid in removing it. 

3. Remove the return spring and spring 
shield from the return spring stud. 

4. Remove the stop pin and washer, and 
slip the starter shaft assembly free of the 
case. 

5. The starter shaft assembly compo¬ 
nents freely slip ofT the shaft to complete 
the disassembly procedures. 

Inspection 

1. Clean all parts in a suitable solvent 
and blow them dry. 

2. Inspect the gears for a worn or dam¬ 
aged condition, especially the gear teeth, 
and replace them as a set if necessary. 

3. Inspect the remaining components for 
a worn or damaged condition and replace 
them as necessary. Take note of the condi¬ 
tion of the rubber O-ring and replace it if 
age cracks are present. 

Assembly 

1. The correct position for the starter 
lever is determined by the position of the 
starter clutch on the splined starter shaft. 
Locate this position in the following man¬ 
ner: 

a. Assemble the crankcase side thrust 
washer, starter gear, starter clutch, 
clutch spring, and the thrust washer on 
the starter shaft. 

b. Insert this assembly into the crank¬ 
case, then install the starter lever and 
the stop pin washer and pin. The stop 
pin should engage the fiat portion of the 
starter clutch in that position which will 
allow the starter lever to remain in the 
correct position when not in use. 

2. Remove the starter lever and install 
the spring cover on the return spring stud. 



I. Taper pin 2. Stop pin 
Portioning the starter lever. 
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1. Nut 

2. Washer 

3. Taper pin 

4. Starter crank and pedal 

5. Return spring 

6. Spring shield 

7. Stap pin 

8. Stop pin washer 

8A. Starter shaft ossembly 

9. O-ring 
Starter shoft 

11. Washer 

12. Clutch spring 
Starter clutch 

14 Starter gear 

15. Thrust washer 

16. Return spring stud 


Starter assembly. M 100 and M 125. 



fore the cases may have to he separated to 
retrieve them. 

5. The sector gear is a light press fit on 
the starter shaft and need not be removed 
unless inspection indicates the need for re¬ 
placement. 

Inspection 

I. Clean all parts in a suitable solvent 
and blow them dry. 


4. Inspect the ratchet spring, starter 
spring, and the shaft spring washer for a 
collapsed or damaged condition and re¬ 
place them as necessary'. 

5. Replace the ratchet lockring regard¬ 
less of its condition. 

6. Inspect the shifter shaft oil seal for a 
worn, cracked, or damaged condition and 
replace it if necessary . 

7. Inspect the remaining components for 
a worn or damaged condition and replace 
them if necessary'. If the shifter shaft is 
warped or damaged in any way it can be 
replaced as directed in the "Transmission” 
section. 

Assembly 

1. Mount the starter sector gear on the 
starter shaft with the shoulder of the gear 
away from the shoulder of the shaft. The 
gear is a light press fit on the shaft. 

2. Slip the starter spring onto the shaft 
so the spring rests against the sector gear, 
and is coiled clockyvise from the center as 
viewed from the crankcase side. 

3. Install the starter spring plate, spring 
yvasher, and the shaft shim, using a small 
daub of grease to hold the parts temporar¬ 
ily in place. 

4. Lightly grease the shifter shaft oil 
seal, then slip the shaft assembly over the 
shifter shaft and engage the end loop of 
the starter spring with its slot in the crank¬ 
case. Take care not to allow the shim and 
yvasher to fall out of position during this 
operation. 

5. Rotate the starter shaft slightlv less 


2. Inspect the ratchet and starter sector than one full turn and then carefully push 


The clutch spring installed. 

3. Install the return spring in one of the 
two shaft end grooves, then rotate it to the 
right to bring it to the correct tension, 
then engage the spring end on the return 
spring stud. 

4, Install the clutch cover, gearshift 
lever, press the starter lever onto the shaft, 
and secure it with the tapered pin, washer 
and nut. 

S AND B MODELS 
Disassembly 

1. Remove the clutch cover, clutch as¬ 
sembly, primary' chain, primary' drive gear, 
starter ratchet gear, ratchet spring, ratchet I 
collar, and the ratchet lockring as de¬ 
scribed in the "Clutch” section. 

2. Remove the shaft thrust washer, 
starter shaft, sector gear, starter spring, 
starter spring plate, shaft spring washer, 
and the shaft shim. 

3. Rotate the starter shaft yvhile exerting 
a gentle pulling pressure on it. When the 
starter spring tension is relieved, the shaft 
assembly will be free for removal. Take 
care not to drop any parts into the crank¬ 
case. 

4. Remove the shaft shim, spring 
washer, spring plate, and the spring. If 
these parts were not on the shaft, they may 
have fallen into the crankcase and there- 


gears for a worn or damaged condition, es 
pecially at the gear teeth, and replace 
them as a set if necessary . 

3. Inspect the engaging teeth of the 
ratchet and clutch sprocket gears for a 
worn or damaged condition and replace 
them as a set if necessary-, as described in 
the "Clutch” section. 


it in until seated against the crankcase. 
The sector gear should rest against its stop 
which keeps the assembly from rotating 
and therefore releasing the spring tension. 

6. Slip the shaft thrust washer onto the 
shaft, then manipulate the starter shaft to 





1. Storter cronk 

2. Ratchet gear 

3. Ratchet spring 

4. Ratchet collar 

5. Ratchet lock ring 


6. Shaft thrust washer 

7. Starter shoft 

8. Sector geor 

9. Starter spring 


10. Spring plote 

11. Shaft spring washer 

12. Shaft shim 

13. Shifter shoft 

14. Shifter shoft ail seal 


Starter assembly, B Models and 165 
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make sure its motion is smooth and posi¬ 
tive. 

7. Continue the assembly process in the 
reverse order of disassembly. 

Disassembly 

1. Drain the oil from the crankcase. 

2. Remove the right crankcase cover. 

3. Remove the ratchet gear and the 
washers located on either side of the gear, 
from the right crankcase. 

4. Loosen the kick-starter lever pinch- 
bolt. 

5. Holding the starter ratchet with one 
hand to prevent it from springing loose, 
rotate the kick-starter lever down until the 
ratchet is free of the release plate. Remove 
the ratchet and the spring from the kick- 
starter shaft. 

6. Remove the kick-starter lever from the 
kick-starter shaft, then remove the shaft 
from the right crankcase cover. 

7. Bend back the tabs of *the lockplate 
and remove the two bolts securing the 
release plate to the right crankcase cover. 
Note the direction that the bend ends of 
the release plate are facing so that the 
plate can be installed in the same direction. 
Remove the spacer and the stop plate from 
beneath the release plate in the crankcase* 
cover. 

Inspection 

1. Inspect the condition of the teeth on 
the starter ratchet and the ratchet gear. If 
the teeth are worn to a point where they 
will allow the gears to rotate in either 
direction, both components should be re¬ 
placed. 

2. If the return spring is broken or has 
deformed ends it should be replaced. 

3. Inspect the lips of the oil seal in the 
right crankcase cover. If the lips are nicked, 
or otherwise deformed, the seal should be 
replaced. 

Assembly 

1. Install the stop plate, spacer, release 
plate, and lockplate onto the right crank¬ 
case cover with two bolts. Bend the tabs on 
the lockplate up against the flats on the 
heads of the bolts. If the tabs are fatigued 
the lockplate should be replaced. 

2. Install the shaft into the right crank¬ 
case cover. Grease the lips of the oil seal 
in the cover before installing the shaft 
through it. Install the return spring on the 
shaft with the larger hooked end facing the 
right crankcase cover. Hook the end of the 
spring on the projection in the crankcase 
cover. 

3. Install the ratchet on the shaft until 
the splines mesh, then hook the rend of the 
return spring onto the projection on the 
ratchet. 

4. Temporarily install the kick-starter 
lever on the shaft. Using the lever rotate 
the shaft while pushing the ratchet in on 
the shaft so that it catches under the release 
plate. 

5. Remove the kick-starter lever and 
position it in the correct position. Install 
and tighten the kick-lever pinch-bolt. 

6. Install the washer, ratchet gear, and 
another washer onto the end of the kick- 
starter shaft, then install the right crank¬ 
case cover. 
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1. Clutch caver 


7. Shifter parti 


13. Oil pump 



Crankcase 

DISASSEMBLY 
Models M-50 and M-65 

1. Remove the engine from the frame 
as described in the engine “Removal and 
Installation” section, and disassemble the 
top end as described in the “Cylinder and 
Piston” section. 

2. Remove the left side cover assembly 
as described in the “Starter” section. 

3. Remove the magneto-generator as¬ 
sembly as described in the “Magneto-Gen¬ 
erator” section. 

4. Using Puller Tool (H-D part no. 
97292-61), or a suitable substitute, pull the 
drive sprocket free. A gear puller may be 
used if care is taken not to damage the 
sprocket teeth. Remove the woodruff key. 

5. Remove the drive pinion gear as de¬ 
scribed in the “Clutch” section. 

6. Remove the crankcase studs which 
secure the right and left crankcase halves 
together. 

7. Separate the crankcase halves with 
Crankcase Disassembly Tool (H-D part no. 


97326-65), or a suitable substitute, while 
tapping on the cases with a soft mallet to 
make sure that they separate evenly. The 
tool mounts on the magneto’s seat and 
presses on the crankshaft. 

8. Bushings and bearings may be 
pressed out if worn, cracked, rough in mo¬ 
tion, or otherw se damaged. 

9. Remove .he clutch actuating lever, 
if worn or damaged, by removing the shaft 
lockscrew (Model M-65 only) and then 
pulling the lever straight out. 

10. Remove the crankshaft assembly 
from the crankcase. 

M-125, M-100, X-90, Z-90, SR-100, and 
SX/TX 125 Models 

1. Remove the right side cover and 
clutch assembly as described in the 
“Clutch” section, and disassemble the top 
end as described in the “Cylinder and Pis¬ 
ton” section. 

2. Remove the shifter pawl carrier as 
described in the “Transmission” section. 

3. Remove the magneto generator as de¬ 
scribed in the “Magneto-Generator” sec¬ 
tion. 



Right Crankcase and Parts, M-125 

Tin* separated c 


Left Crankcase and Parts, M-100 
rank ease halves. 
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4. Using a suitable gear puller remove 
the drive sprocket. Remove the woodruff 

key. 

5. Remove the drive pinion nut and pi¬ 
nion as described in the "Clutch" section. 

6. Remove the crankcase studs which 
secure the crankcase halves together, then 
use Crankcase Disassembling Tool (H-D 
part no. 97347-6SP), or a suitable substi¬ 
tute, while tapping the cases w ith a soft 
mallet to separate the crankcase halves. 
The tool mounts on the left crankcase pad 
and presses on both the crankshaft and 
countershaft. 

7, Bushings and bearings may be 
pressed out if w'orn, cracked, rough in mo¬ 
tion, or otherwise damaged. Blind bearings 
may be pulled free with Snap-On Fuller 
(H-D part no. CG-40A) or a suitable sub¬ 
stitute. 

8. Continue as described in steps 9 and 
10 in the previous section. 


S and B Models 

1. Remove the engine from the frame 
as described in the engine "Removal and 
Installation" section, and disassemble the 
top end as described in the “Cylinder and 
Piston” section. 

2. Remove the generator (Model 165) 
as described in the "Generator” section, or 
the magneto-generator (Hummer, Super- 
10, etc.) as described in the “Magneto- 
Generator” section. 

3. Remove the transmission mainshaft 
sprocket and the outer gear shifter indica¬ 
tor arm as described in the “Transmission" 
section. 

4. Remove the clutch cover, drain the 
transmission oil, and remove the engine 
sprocket, primarv chain, and clutch assem¬ 
bly as described in the “Clutch” section. 

5. Remove the starter assembly as de¬ 
scribed in the “Starter” section. 

6. Remove the oil seal screws and star 
washers, pry the oil seal from the crank¬ 
case side, and remove and discard the gas¬ 
ket. 

7. Remove all the crankcase securing 
screws. 

8. Separate the crankcase halves by in¬ 
serting two engine-frame mounting screws 
as depicted, then alternately strike each 



Separating ihe crankcase halves. 

screw with a soft mallet while supporting 
the crankcase w ith pliers. Apply heat with 
a blow' torch to the eases around the mag¬ 
neto-generator or generator shaft, and 
around the locating dowel pins if the cases 
are difficult to separate. 

9. If the crankshaft bearing remains in 
the case, it may be drifted out at this time 
with a suitablv sized drift. 


10. Remove the transmission as de¬ 
scribed in the “Transmission” section. 

11. Remove the crankshaft assembly by 
holding the case with the shaft down and 
tapping the front of the case on a block of 
wood until the crankshaft assembly is 
loose. Apply heat with a blow' torch 
around the sprocket shaft bearing if the flv- 
wheel assemhlv is reluctant to leave the 
case, but avoid placing direct heat on the 
bearing. 

12. Remove the shaft bearings. If the 
bearings will not come free easily, then a 
puller bar must be fabricated for use with 
Wedge Puller (H-D part no. 95637-46) or a 
suitable substitute. You’ll need the follow-- 
ing items: 

a. A piece of flat stock x k in. thick 
and 1^x4 in. for the puller bar w’ith 7 /i« 
in. wide by 1 in. deep slots at the edges. 

b. A puller screw from a Harley- 
David m puller or one with ^ x 18 
thread. 

c. A pair of 4in. long cap screw-s 
with % x 16 thread. 

d. A x /z in. hex nut. 

Secure the shaft in a copper or wood- 
jawed vise and use the puller to remove 
the bearing, then invert the crankshaft and 



1. Oil seal screw and wasHer (3) 

2. Oil seal 

3. Oil seal gasket 

4. Crankcase screws (11) 


5. Generator-magneto shaft bearing 

6. Right crankcase side 

7. Flywheel and connecting rad assembly 

8. Left crankcase side 

9. Sprocket shaft bearing—inner 

Crankcase assembly- 


10. Sprocket shaft beoring—outer 

11. Oil seal and retainer 

12. Oil seal spring ring 

13. Shim (.036) 1964 or (.060) 1965 

14. Shim (.014) 1964 
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pull the other bearing. Place the x k in. hex 
nut between the end of the shaft and the 
puller screw to protect the shaft while 
pulling the bearing from the generator or 
magneto-generator shaft. 

13. Drift the sprocket shaft inner and 
outer bearings free of the case with a suit¬ 
ably sized drift. The oil seal and retainer 
will come out with the bearings. There are 
two spacing shims between the inner bear 
ing and the flywheel on 1964 models and 
one shim on 1965 models. Apply heat with 
a blow torch to the case around the outer 
bearings if they are difficult to remove. 

SS/SX 175/250 

1. Remove the engine from the frame, 
and disassemble the top end. 

2. Remove the clutch and primary gear 
as described in the “Clutch” section. 

3. Remove the kick-starter ratchet gear 
and the washers located on either side of 
the gear. These should be laying loose in 
the right crankcase but may be on the end 
of the kick-starter shaft. 

4. Remove the gear shift lever from the 
left-side of the engine. Pull the shift shaft 
and the oil pump drive shaft from the right 
crankcase. 

5. If desired the tachometer drive can 
be removed from the right crankcase after 



the retaining clamp is removed. 

6. Remove the left crankcase cover and 
alternator as described in “Alternator” in 
the “Electrical Systems” section. 

7. Remove the two bolts from the 
countershaft sprocket and rotate the lock- 
plate so that it can be removed. Remove 
the countershaft sprocket. 

8. Remove the oil pump as described in 
the “Lubrication System” section. 

9. Using an impact driver, remove the 
13 crankcase securing screws from the left 
side. These screws should be loosened 
gradually and evenly in an “X” pattern so 
as not to distort the crankcases. 

10. To split the cases and remove the 
crankshaft a special tool (H-D part no. 
97358-74P) is recommended. If this tool is 
not available the cases can be split and the 
crankshaft removed by following Steps 11 
and 12 below. If this special tool is on hand 
skip to Step 13 below. 

11. Hold the crankcases up with the 
right side facing down. While supporting 
the left case half, tap alternately on the 
end of the crankshaft and countershaft 
with a plastic mallet. Extreme caution must 
be used when tapping on the crankshaft 
as too hard of blow will pinch the flywheels 
together. Continue tapping the cases apart 
being sure that they are separating evenly 
until they separate. 

CAUTION: Take care to support . the 
right crankcase half as the cases come 
apart . Do not allow the right case to 
fall, especially on the end of the crank¬ 
shaft. 

12. To remove the crankshaft, insert a 
soft metal (copper or brass) wedge be¬ 
tween the flywheels opposite the crankpin. 
Tap on the end of the crankshaft with a 
plastic mallet to remove it. Heating the 
crankcase in the area of the bearing boss, 
will facilitate removal. Skip steps 13 and 14. 

13. If the crankcase separating jig (H-D 
part no. 97358-74P) is on hand, attach it to 
the left crankcase half using the three hole 
pattern (fitted to the crankcase cover screw 
holes). Use the jig to apply pressure on the 
end of the crankshaft while tapping lightly 
on the left end of the countershaft with a 
plastic mallet. 


Wash*r, thrust 

2. Ratchet gear assy 

3. Washer, thrust 

4. Screw (2) 

5. Plate 

6. Plate, release 


7. Spacer 

8. Plate, stop 

9. Starter ratchet 

10. Spring, starter clutch 

11. Shaft, starter 

12. Washer, thrust 

13. Seat 


Starter assembly, M-100, M-125, SX/TX 125, SB-100, X-90, and Z-90 



Removing the crankshaft 

14. To remove the crankshaft, mount the 
crankcases separating jig to the right crank¬ 
case using the four hole pattern. Use the 
tool to push the crankshaft out of the right 
main bearing. 

15. Remove the transmission mainshaft, 
countershaft, and shifter components from 
the right crankcase as described in the 
“Transmission” section. 

16. Bearings and seals can be inspected 
in place in the cases. If damaged, the seals 
can be pried out, however, care must be 
taken to avoid scoring the seal seats. When 
removing bearings, gentle heat applied to 
the cases in the area of the bearing will 
make removal easier. DoTiot heat the bear¬ 
ing itself. 

ASSEMBLY 
Models M-50 and M-65 

1. Assembly is in the reverse order of 
disassembly. 

2. Use Crankshaft Assembling Tool (H- 
D part no. 97342-65P), or a suitable substi¬ 
tute, to pull the right crankshaft assembly 
into the right case ball bearing. 

3. Assemble the transmission compo¬ 
nents as described in the "Transmission” 
section. 

4. Install the left crankcase half on the 
crankshaft using the same tool as in step 
two, taking care not to damage the oil 
seal. 

5. Measure the crankshaft end-play be¬ 
tween the two main bearings with a dial 
indicator by shifting the crankshaft all the 
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Assembling the right crankcase. 


wav to one side then shifting it all the way 
to the other side while positioning the in- 
.dicator in such a way as to allow the 
plunger to measure the distance the crank¬ 
shaft moves. Add more or less shims to the 
right crankshaft until play is within 
0.004-0.008 in. 

6. Complete assembly in the reverse 
order of disassembly. 

M-125, M-100, X-90, Z-90, SR-100, and 
SX/TX 125 Models 

1. Assembly is in the reverse order ol 
disassembly. 

2. Assemble the transmission compo¬ 
nents as directed in the “Transmission” 
section, t.-king care to remove the shifter 
cam stop before assembling the cases. 

3. Install the left case over the left 
crankshaft using Crankshaft Assembling 
Tool (H-D part no. 97342-65P) or a suit¬ 
able substitute, taking care not to damage 
any oil seals while pulling the shaft into 
the ball bearing. 



Assembling the right crankcase. 


4. Using Crankshaft Assembling Tool 
(H-D part no. 96II0-68P) or a suitable 
substitute, assemble the right shaft into 
the right bearing. 

5. Measure the crankshaft end-play be¬ 
tween the two main bearings with a dial 
indicator by shifting the crankshaft all the 
way to one side then shifting it all the way 
to the other while positioning the indicator 


in such a way as to measure the distance 
the crankshaft moves. Add more or less 
shims to the left shaft until play is within 
0.002-0.004 in. Crankshaft Assembling 
Tool (H-D part no. 96II0-6SP) can be 
used to shift the crankshaft from left to 
right. 

6. Complete assembly in the reverse 
order of disassembly. 

S and B Models 

1. Support the flywheel assemblv on 
two 5 in. blocks and lightly press the bear¬ 
ings onto their respective shafts until they 
bottom. The 1964 and earlier models have 
two spacers between the sprocket shaft 
bearing and the flywheel. Use a piece of 
pipe 3 /j in. in diameter and 4'A in. long as 
a sleeve for pressing the bearing in place. 

2. W ith the left crankcase clutch side 
up on a workbench, install the oil seal 
spring ring, lubricate the oil seal and re¬ 
tainer with engine oil, and drift or press it 
into place with the slotted side facing in. 

3. Invert the case and assemble the 
transmission as directed in the “Transmis¬ 
sion” section. 

4. Place the flywheel tapered spacer 
which comes in the Tool Set around the 
lower connecting rod bearing to prevent 
the flywheels from closing during installa¬ 
tion. Anything which will keep the fly¬ 
wheels aligned, and which will fit snugly 
between the two, may be substituted. 

5. Assemble the flywheel assemblv in 
the left case. The sprocket shaft bearing 
should seat against the oil seal retaining 
ring. Apply heat to the ease around the 
bearing bore with a blow torch if the bear¬ 
ing will not readily slip into the case. Take 
care not to damage the oil seal. 

6. Apply a suitable sealer to the crank¬ 
case mating surfaces and careful!) assem¬ 
ble the right case to the left case, making 
sure that the inner gear indicator arm and 
the gear shifter ratchet yoke are properly 
engaged. AppK heat to the dowel pin 
holes, and around the bearing bore if the 
bearing will not readily slip into the case. 
Test for a positive engagement of the in¬ 
dicator ann then secure the crankcase 
screws. 



Assembling the crankcase halves. 


7. Assemble the transmission mainshaft 
oil seal, drive sprocket, and outer gear in¬ 
dicator ami as described in the “Transmis¬ 
sion” section. 

8. Apply a suitable gasket sealer to a 
new oil seal gasket and assemble it and 
the oil seal to the right case. 

9. Remove the flywheel tapered spacer. 


10. Install the generator on the Model 
165 as described in the “Generator” sec¬ 
tion. 

11. Install the magneto-generator on the 
B Models as described in the “Magneto- 
Generator” section. 

12. Place the engine clutch side up and 
install the starter assembly as described in 
the “starter” section. 

13. Install the countershaft sprocket, 
primarv chain, and clutch assembly as de¬ 
scribed in the “Clutch” section. 

14. Install the top end as described in 
the “Cylinder and Piston” section. 

15. Install the clutch and magneto side 
covers, and install the engine in the frame 
as described in the “Engine Removal and 
Installation” section. 

16. Adjust the ignition timing as de¬ 
scribed in the “Tune-Up” section. 

SS/SX 175/250 

1. Install all bearings and oil seals into 
the case halves. Install the transmission as 
described in the “Transmission” section. 

2. Install the crankshaft into the right 
case half using the special tool (H-D part 
no. 97297-61 PA) and spacer (H-D part no. 
96111-74) as shown. 

3. Applv a light coat of liquid gasket 
compound to the right crankcase and install 
the crankcase gasket. 

4. Install the left crankcase into position 
over the end of the crankshaft and counter¬ 
shaft. Install the special tool (H-D part no. 
96110-6SP) and spacer (II-D part no. 
96111-74) on the left end of the crankshaft. 
Using the tool pull the cases together 
evenly, tap the rear of the cases with a 
plastic mallet if necessary. 



Installing the crankshaft 

5. Measure the crankshaft end-play with 
a dial gauge by shifting the crankshaft all 
the way to one side then shifting it all the 
way to the other side while positioning the 
gauge in such a way as to allow the plunger 
to measure the distance the crankshaft 
moves. Add more or less shims to the left 
side of the crankshaft until the play is with¬ 
in 0.002-0.004 in. (0.05-0.10 mm). 

6. Complete assembly in the reverse 
order of disassembly. 
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Tightening the cases together 

Transmission 
MODELS M-50 AND M-65 
Removal and Installation 

1. Remove the engine from the frame as 
described in the engine “Removal and In¬ 
stallation” section. 

2. Separate the crankcase halves as de¬ 
scribed in the “Crankcases” section. 

3. Installation is in the reverse order of 
removal. 

Preliminary Inspection 

1. Inspect the gear teeth for a worn, 
damaged, pitted, or scored condition. 

2. Inspect the gear dogs for a worn or 
damaged condition. 


3. Inspect the mainshaft, countershaft, 
transfer shaft, and starter shaft for a pitted, 
grooved, warped, or worn condition espe¬ 
cially at the bearing surfaces. 

4. Inspect the shifter finger for a 
grooved, damaged, warped, or worn condi¬ 
tion. 

5. Once the necessary repairs have been 
determined, proceed to disassemble those 
assemblies which are to be repaired. Gears 
should be replaced in sets because when a 
countershaft gear is damaged, all those 
gears which have been in contact with it 
have been affected and, therefore, require 
attention. 

Disassembly 

1. Place the transmission in third gear, 
then remove the transfer shaft, counter¬ 
shaft, and spacer washer. 

2. Remove the countershaft lock and 
thrust washers, and the first, second, and 
third gears from the countershaft. 

3. Remove the mainshaft assembly from 
the crankcase. Remove the mainshaft spa¬ 
cer washer, pull third gear from the shaft 
with a suitable gear puller, and slip the 
mainshaft second gear from the shaft. 

4. Remove the shift lever locating guide, 
gasket, lever ball, and ball spring. 

5. Remove the shifter shaft nut, lock- 
washer, spacer, lever, spacer, and O-ring 
from the shaft, and pull the shaft from the 
crankcase. Remove the shifter finger from 
the shifter lever. 

Inspection 

1. Clean all parts in a suitable solvent 
and blow them dry'. 

2. Inspect all parts for a worn or dam- 





Moinihoft 
Countershaft 
Transfer shoft 1 
Starter shaft 
Spacer washer 
Spacer washer 
Spacer 

Spacer wosher 
Spocer washer 
Shifter finger 


Transmission gear shan assemblies. 


aged condition and replace them as neces¬ 
sary’. Don t reuse any part if its life expec¬ 
tancy is dubious. 

Assembly 

1. Assembly is basically the reverse 
order of disassembly. 

2. Secure first gear on the countershaft 
with the spacer and lockring, then mount 
the remaining countershaft gears. Make 
sure that the smaller side of the third gear 
clutch holes are facing the second gear 
lu g s - 

3. Slip the mainshaft second gear in 
place on the shaft then press first gear into 
place. 

4. Assemble the mainshaft and counter¬ 
shaft assemblies to the right crankcase 
half, taking care to engage the shifter 
finger and the mainshaft second gear col¬ 
lar into the countershaft second gear 
groove. 

5. Engage the starter clutch spring in 
the crankcase recess as shown in the 
Transmission Gear Shaft Assemblies illus¬ 
tration. On models before engine no. 
65M3539, engage the spring at “A,” and for 
later models engage the spring at “B.” 

6. Replace the spacer washers in their 
original locations it no new gear or shaft 
parts have been incorporated. Where new 
parts are used determine the correct spa¬ 
cer thickness in the following manner: 

a. Install the mainshaft with a 0.6 mm 
washer in the right crankcase half. 

b. Install the countershaft with an 0.8 
mm washer in the right crankcase half. 

c. Manipulate the shifter lever so the 
transmission is in third gear, and insert 
a 0.004 in. thickness gauge between the 
countershaft second and third gears to 
determine whether there is at least that 
much clearance between them. 

d. Shift the transmission and repeat 
the above measuring sequence on the 
countershaft first ana second gears. 

e. Check the clearance between the 
mainshaft first and second gears, with 
the transmission in first gear, and use 
the appropriate size washer to bring the 
clearance to at least 0.004 in. 

f. Assemble the appropriate spacer 
washers to the mainshaft, countershaft, 
and starter shaft to bring the clearance 
to within 0.004-0.006 in. for the main- 
shaft, and to within 0.004-0.008 in. for 
the other two shafts. This is also a good 
time to check the crankshaft end-play. 

g. Assemble the two crankcase halves 
with all the components installed, then 
check the various shaft end-play s with a 
dial indicator by shifting the shaft to 
one side and then to the other side. A 
soft mallet may be necessary to stimu¬ 
late the shafts into motion. 

h. Seperate the crankcase halves and 
install the appropriate size spacer to 
correct the end-play, then repeat step 

“g" 

7. Complete the assembly process in the 
reverse order of disassembly and replenish 
the oil supply. 

Handshift Cable Adjustment and 
Installation 

1. Place the transmission in neutral and 
loosen both upper and lower cable adjus¬ 
ter locknuts. 
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Counferihoft 
Spacer washer 
Firs! (law) gear 
Lack ring 
Spacer washer 
Second gear 
Third gear 
Mainshaft 
Third geor 
Spacer washer 
Second gear 

Locating guide and gasket 

Boll 

Spring 

Nut 

Lockwasher 
Washer 
Shifter lever 
Shifter shaft 
Spacer 
O-ring 

Shifter finger 





Transmission assembly 


2. Turn the knurled adjuster nuts coun¬ 
terclockwise to reduce the cable slack, tak¬ 
ing care not to make the cable too taut, 
then secure the locknuts. 

3. If the adjuster runs out of thread 
space or if the cable chimps have been re¬ 
moved, proceed in the following manner: 

a. l>oosen the upper and lower clamp¬ 
ing block setscrews. 

d. Place the transmission hand con¬ 
trol in the neutral position. 

c. Adjust the cable adjusters so there 
are several threads left betweeen the 
locknut and cable coil. 

d. Shift the shift 1 ever position to 
make sure the transmission is in neutral. 
Moving the lever toward the left will 
place the transmission in first. One step 
to the right should be neutral and the 
rear wheel should rotate freely with the 
clutch in or out. 

e. Secure the upper and then the 
lower cable clamping block setscrews 
while pulling on the cable to provide 
the necessary tension. The upper cable 
housing must be seated on the crankcase 
anchor 


4. Adjust the cable as described in steps 
one and two. WTien correctly adjusted, the 
engine will run while the hand indicator is 
on neutral without slipping into first or 
second gear. 

5. Install the cable in the following 
manner: 

a. I^oosen the housing clamp screw 
located near the control cables and slip 
the handgrip off the handlebar. 

b. Slip the cables through the housing 
slots. 

c. Inspect all parts for a worn or 
damaged condition and replace them as 
necessary. Always grease the cable or 
lubricate it with engine oil or a chain 
lubricating compound before replacing 
it. 

d. Replace the cable in the reverse 
order of removal. 

Footshift Linkage Adjustment and Repair 

1. Remove the cotter pin, washer, and 
link rod from the hole in the shifter lever. 

2. Place the transmission in second gear 
bv moving the shift lever clockwise to 


third gear and then back one step to sec¬ 
ond gear. 

3. Rotate the link rod in the threaded 
ball joint until it is aligned so it can be in¬ 
serted in the lever hole. Secure the rod 
locknut and secure the link arm with the 
washer and a new (if possible) cotter pin. 

4. Remove the cover screw, acorn nut, 
washer, cover, pawl spring, and pawls. 

5. Remove the shifter lever nut, washer, 
shifter lever, spring cups, springs, and 
ratchet. 

6. Clean all parts in a suitable solvent 
then blow them dry. 

7. Replace all worn or damaged parts as 
necessary. 

8. Liberally grease all pawl and ratchet 
parts before assemble which is the reverse 
of disassemble. 


MODELS M-100 AND M-125 

Drive Sprocket 

REMOVAL 


1. Remove the sprocket cover screws 
and cover. 

2. Secure the sprocket with Transmis¬ 
sion Sprocket Wrench (H-I) part no. 
97305-6SP, for 14 tooth sprockets, and no. 
97297-6SP for 15 tooth sprockets), or a 

suitable substitute, then remove the 
sprocket nut. 

3. Remove the nut lock and pull the 
sprocket fret' with a suitable gear puller. 



Removing the drive sprocket. 


INSPECTION 

1. Clean all parts in a suitable solvent 
and blow them dry. 

2. Inspect all parts for a worn or dam¬ 
aged condition and replace them as neces¬ 
sary. 

INSTALLATION 

1. Place the sprocket on its shaft with 
the hub facing the crankcase. 

2. Secure the lock and nut and bend the 
locktab against the flat side of the nut. 

3. Replace the cover and secure it with 
the cover screws. 

Shifter Pawl Carrier 

DISASSEMBLY 

1. Remove the pawl carrier assemblv 
from the crankcase, and remov e the return 
spring from the rear of the shifter carrier. 

2. Check the shifter pawl movement. If 
the movement is awkward or if any of the 
components are visibly damaged, the as- 
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sembly must be disassembled by removing 
the spring plate screw, pawl spring re¬ 
tainer plate, pawls, pawl springs, and the 
shifter lever stop pin. 


INSPECTION 

1. Clean all parts in a suitable solvent 
and blow them dry. 

2. Inspect the shifter pawls and springs 
for a worn, grooved, cracked, or damaged 
condition, and replace them as necessary. 
Replace the pawl springs as a set if either 
are less than 1.5 in. long. 



3. Screw 

4. Pawl spring 

retainer ptole 

5. Pawl (2) 

6. Pawl spring (2) 

Shifter pawl 


10. Crankcase corrier 

shaft bushing 

11. Cover corrier 

shaft bushing 

12. Return spring pin 
carrier assembly. 


3. Insert the pawls and springs in the 
carrier holes so the Hat portions face each 
other, then check their action for a smooth, 
free operation. 

4. The crankcases must be split if the 
shifter carrier bushing is in need of re¬ 
placement. The bushing is a press fit 
which mav be removed with a suitable 
shouldered drift from the inside out, and 
replaced by pressing in from the outside. 
The new bushing will not require reaming. 

5. Inspect the carrier for a worn or dam¬ 
aged condition and replace it as necessary. 

6. Inspect the rubber O-ring for a worn, 
cracked, or damaged condition and re¬ 
place it if necessary. It is a good practice 
to replace such items whenever possible. 

7. Inspect the cover bushing for a worn 
or damaged condition and replace it if 
necessary by pressing with a suitable 
shouldered drift from the inside out. When 
installing the new bushing, make sure the 
chamfered side is facing in. Press the bush¬ 
ing from the outside in until flush with the 
bushing boss. Reaming this bushing will 
not be necessary. 


ASSEMBLY 

1. Slip the pawl springs into the pawls, 
then install the pawls into the carrier so 
the flat portions are facing each other. 

2. Press down on the pawls, slip the 
pawl spring retainer plate down against 
the carrier, insert the stop pin with its hole 
facing upward, and secure the assembly 
•with the screw which goes through the 
carrier and into the stop pin. 

3. Slip the return spring on the carrier 
with the offset portion facing the crank¬ 
case and the stop pin between the spring 
arms. 
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1. Catler pin 

2. Washer 

3. Link rod 

4. link rod lacknut 

5. Bell crank bolt nul 

6. Bell crank bolt nut wosher 

7. Bell crank bott 

8. Bell cronk 

9. Shifter bracket faolresl nut 

10. Shifter bracket extension nut 

11. Shifter bracket extension washer 

12. Cover screw 


13. Cover nut 

14. Cover wosher 

15. Caver 

16. Pawl spring 

17. Pawl (2) 

18. Shifter lever nut 

19. Shifter lever wosher 

20. Shifter lever 

21. Spring cup (3) 

22. Spring (3) 

23. Ratchet 

24. Shifter foot lever 

Footshift linkage. 


25. Lock ring (2) 

26. Retainer (2) 

27. Return spring 

28. Bolt (2) 

29. Washer (4) 

30. Nut (2) 

31. Shifter brocket 

32. Shifter housing 

33. Extension stud 

34. Footrest support 

35. Ball socket ring 



Positioning the return spring on the carrier. 

4. Secure the rubber O-ring in its 
groove on the carrier shaft. 

5. Slip the carrier assembly into the case 
and engage the return spring on the return 
spring pin. When the spring is properly 
engaged, the shaft should not turn. 

MODELS M-f 00, M-125 , X-90, Z-90, 
SR-100, SXITX 125 
Removal and Installation 

I. Remove the engine from the frame as 


described in the engine “Removal and In 
stallation” section. 

2. Rerr« nc the magneto-generator as de¬ 
scribed in the “Magneto-Generator” sec¬ 
tion. 

3. Disassemble the shifter cam stop 
parts 1-4 (as listed in the exploded view 
illustration) from the crankcase. 

4. Separate the crankcase halves as de¬ 
scribed in the “Crankcases” section. 

5. Replacement is in the reverse order ol 
removal. 

Disassembly 

MODEL M-100, SR-700. SXITX 12S 

1. Place the left crankcase on the work 
bench with the gear assemblies pointing 
up. 

2. Remove the variable-thickness shifter 
cam, countershaft, and mainshaft spacer 
washers. 

3. Hold the countershaft gears together 
while tapping on the countershaft splined 
end with a soft mallet, lift all three assem- 
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Transmission assembly. 


1. Com itop plunger plug 

2. Com itop plunger plug woiher 

3. Com Hop plunger spring 

4. Com slap plunger 

5. Shifter com ipocer washer (voriable-thickness) 

6. Countershoft ipocer washer (variable-thickness) 

7. Mainshaft spacer washer (variable-thickness) 

8. Countershoft first (law) gear (35T.) 

9. Countershaft law gear bushing 

10. Countershaft fourth gear 

11. Countershoft ond geor assembly 

12. lockring 

13. Countershaft second (sliding) geor (28T.) 

14. Countershaft third gear (24T.) 

15. Key 

16. Countershoft 

17. Counter spacer washer (variable-thickness) 

18. Mainshaft spacer washer (varioble-thickness) 

19 Moinshafl fifth gear 

20. Moinshoft fifth gear bushing 

21. Moinshoft fifth gear shifter clutch 

22. Mainshaft and geor assembly 


23. lockring 

24. lockring 

25. Moinshafl third geor (26T.) 

26 Mainshaft second gear (20T.) 

27 lockring 

28. Moinshoft fourth (high) geor (29T.) 

29 Mainshaft 

30. Shifter com 

30. Shifter com assembly 

31. Shifter cam spacer washer (varioble-thickness) 

32. Shifter fork 

33 Shifter fork 

34 Shifter fork 

35 Shifter fork shoft 

36. Shifter fork shoft 

37. Shifter com right crankcase bushing 

38. Shifter cam left cronkcose bushing 
39 Countershoft right cronkcose bushing 

40. Countershoft left cronkcose ball bearing 

41. Moinshoft right cronkcose ball bearing 

42. Moinshoft left crankcase ball bearing 

Shifter fork cotter pin (2) 


blies free, and remove the left-side wash¬ 
ers. Note the positions of the shifter forks 
in the sliding gears for replacement pur¬ 
poses. 

4. Disassemble the countershaft assem¬ 
bly in the following manner: 

a. Slip the countershaft first gear and 
bushing free from the shaft. 

b. Remove the countershaft fourth 
gear from the splined shaft. 

c. Remove the lockring, second gear, 
third gear—with the aid of a suitable 
gear puller, and the countershaft key (if 
replacement is necessary). 

5. Disassemble the mainshaft assembly 
in the following manner: 

a. Remove the mainshaft fifth gear, 
bushing, and the fifth gear shifter clutch. 

b. Remove the lockring, third gear, 
second gear, the fourth gear lockring, 
and fourth gear. 

6. Remove the shifter cam, shifter forks, 
and shifter fork shafts. 

MODEL M-125, X-90, Z-90 

1. Place the right crankcase half on a 
work bench so the gear assemblies are 
pointing up. 

2. Remove the variable-thickness shifter 



8 


Transmission gear shaft assemblies, 
cam, countershaft, and mainshaft spacer 
washers. 

3. Remove the shifter cam and counter¬ 
shaft assemblies, and the mainshaft fourth 


and third gears all at once. Take careful 
note of the shifter fork positions in relation 
to the sliding gears for replacement pur¬ 
poses. 

4. Remove the mainshaft assembly by 
tapping on the end of the shaft with a soft 
mallet. 

5. Remove the variable-thickness shifter 
cam, countershaft, and mainshaft spacer 
washers. 

6. Remove the countershaft first gear, 
second gear, lockwasher, and third gear. 

7. Remove the shifter fork cotter pins, 
pins, forks, and cam. Take note of the posi¬ 
tion of the countershaft fork to the main- 
shaft fork and the locations of the shifter 
fork pins in the cam grooves for reassem¬ 
bly purposes. 

8. Remove the mainshaft lockring and 
second gear. 

Inspection 

1. Clean all parts in a suitable solvent 
and blow them dry. 

2. Inspect all parts for a worn, scored, 
warped, or otherwise damaged condition 
and replace them as necessary. 

3. Inspect the gear dogs, dog slots, and 
shifter fork grooves for a chipped or dam¬ 
aged condition and replace them as neces¬ 
sary. 

4. Pay special attention to the gear 
teeth. If one gear is damaged and is to be 
replaced, it is a good practice to replace 
the other teeth which mesh with it. 

5. Inspect the shifter cam for grooved 
or worn slots at the various gear positions. 

6. Inspect the shifter forks and fork 
pins for a warped or damaged condition, 
and for grooves worn into tne fork fingers, 
then replace them as necessary'. 

7. Inspect the shifter cam stop plunger 
and spring for rough motion or a worn or 
damaged condition, especially on the 
plunger face, and replace them as neces¬ 
sary’. The spring must be replaced if 
shorter than 1.535 in. 

8. Inspect the bushings and bearings 
for excessive side or radial (up-and-down) 
plav, pitting, damage, or rough motion, 
and replace them as necessary. Do not re¬ 
move any bearing or bushing which 
doesn't require replacement. 

9. Press the mainshaft and countershaft 
bearings out from the outside-in. The 
mainshaft left side bearing is blind and 
must be pulled with Bearing Puller (H-D 
part no. CG-40A) or a suitable bearing ex¬ 
tractor. 

10. Remove the left-side sprocket gear 
oil seal, then press the bearing free from 
the outside-in. 

11. Ream the left and right shifter bush¬ 
ings after installation, using Large Bushing 
Reamer (H-D part no. 97322^61 P) ana 
Small Bushing Reamer (H-D part no. 
97318-61P) or suitable substitutes. 
Assembly 

1. Press in all bearings until they are 
firmly seated. 

2. Use the same number and size of spa¬ 
cers as were removed. Any corrections will 
have to be made after the end-play has 
been determined. 

3. Make the preliminary' assembly with¬ 
out the flywheel assembly so that the most 
accurate mainshaft, countershaft, and shift¬ 
er camshaft end-plays can be achieved. 

103 



Harley-Davidson Singles 



19. Shifter fork pin (2) 

20. Countershaft second gear shifter fork (male) 

21. Mainshoft third gear shifter fork (female) 


1. Cam stop plunger plug 

2. Cam slap plunger plug washer 

3. Cam stop plunger spring 

4. Cam stop plunger 

5. Shifter com spacer washer (varioble-thickness) 

6. Countershaft spocer washer (variable-thickness) 

7. Moinshaft spocer washer (voriable-thickness) 

8. Shifter cam assembly 

9. Countershaft and gear assembly 

10. Countershaft second (sliding) gear (28T.) 

11. Mainshoft fourth (high) gear (29T.) 

12. Mainshoft third (sliding) gear (26T.) 

13. Mainshoft and gear assembly 

14. Countershaft first (law) geor (35T.) 

15. Shifter cam spocer washer (voriable-thickness) 

16. Caunlershaft spacer washer (variable-thickness) 

17. Mainshoft spacer washer (variable-thickness) 

18. Shifter fork cotter pin (2) 

MODEL M-100, SR^ 100, SXITX 125 

1. Assemble the mainshaft group, then 
insert it and the left-side spacer washer 
into the left crankcase half. 

2. Assemble the countershaft second and 
third gears to the shaft, then insert the 
shaft through the left side spacer washer 
and into the left crankcase half, tapping 
gently with a soft mallet if necessary. As¬ 
semble the countershaft fourth and first 
gears. 

3. Position the left-side shifter cam 
spacer then assemble the shifter cam to 
the left crankcase half. 

4. Assemble the fifth gear shifter fork to 
the shifter clutch so the cam pin on the 
back of the fork pivot section rides in the 
lower, left-side cam slot. Assemble the sec¬ 
ond gearshifter fork into the mainshaft sec¬ 
ond gear groove so the cam pin rides in 
the upper, right-side slot in the shifter 
cam. 

5. Install the shifter fork shaft, taking 
care not to disturb the positions of the 
forks. 

6. Install the countershaft shifter fork 
into the groove in the countershaft fourth 
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22. Shifter cam 

23. Shifter cam lockring 

24. lockring 

25. Countershaft third geor (24T.) 

26. Countershaft 

27. lockring 

28. Mainshaft second gear (20T.) 

29. Moinshaft 

30. Shifter cam right crankcase bushing 

31. Shifter cam left crankcase bushing 

32. Countershaft right crankcase bushing 

33. Countershaft left crankcase boll bearing 

34. Sprocket ail seal 

35. Moinshaft right crankcase boll bearing 

36. Mainshaft left crankcase ball bearing 

gear so the cam pin rides in the middle 
slot in the shifter cam, and install the shift¬ 
er fork shaft. 

MODEL M-125, X-9 0, Z-90 

1. Slip the shifter forks in position on 
the shifter cam so the male fork is assem¬ 
bled into the female fork. Secure the forks 
in their respective grooves by inserting the 
shifter fork pins and securing them with 
cotter pins. 

2. Assemble the countershaft gears to 
the shaft so the mainshaft third gear shifter 
fork engages the countershaft second gear 
groove, and the countershaft second gear 
shifter fork engages the mainshaft third 
gear groove. 

3. Install the above assembly in the 
right crankcase half along with the main- 
shaft and countershaft assemblies and their 
respective spacer washers. Make sure that 
the flat face of the countershaft first gear is 
toward the countershaft second gear, and 
the flat face of the mainshaft fourth gear is 
facing the mainshaft third gear. 

4. Place the appropriate spacer washer 
on the end of each of the three shafts, and 1 


rotate the shifter cam until the transmis¬ 
sion is in the neutral position. 

5. Temporarily assemble the crankcase 
halves and secure them together with at 
least two screws directly opposite one an¬ 
other. 

6. Assemble the cam stop plunger, 
plunger spring, washer, and plunger plug 
so the plunger engages the middle of the 
three grooves located sideways on the cam 
stop end of the shifter cam. 

Checking the Transmission Shafts 
End-Play 

1. With the crankcase halves assembled, 
mount a dial indicator on one side, then 
shift the shaft to be measured to the ex¬ 
treme opposite side and then back to the 
extreme other side. Use a screwdriver to 
aid in shifting the shafts, but remove the 
screwdriver before taking a reading. 



Checking the mainshaft end-play. 

2. Disassemble the crankcase halves and 
install the appropriate size spacer washer 
on the shaft ends to bring the endplay to 
within the specified limits. Rather than 
just using one larger washer, use two 
slightly smaller ones to maintain the proper 
balance. 

3. If the crankshaft assembly has been 
worked on, check the crankshaft end-play. 

4. Reassemble the crankcases and re¬ 
check the end-play. Repeat the above op¬ 
erations until the end-play is correct. The 
shifter cam end-play should be within 
0 008-0.012 in.; the countershaft end-play 
should be within 0.002-0.006 in., and the 
mainshaft end-play should be within 
0.002-0.006 in. Consult the following chart 
for the appropriate size washer. 

Transmission Shim Washer 
Sizes 

Stzf Ri^ht Side Left Side 




Shifter 

Coun- 


Shifter 

Coun- 




Cam 

ter- 

Main 

Cam 

ter- 

Main 

MM 

In. 

(Large) 

Shaft 

Shaft 

(Stnflf!) 

Shaft 

Shaft 

0.2 

0.008 




X 



0.3 

0.012 

X 


X 


X 


0.4 

0.016 


X 

X 

X 

X 

X 

0.5 

0.020 

X 

X 

X 


X 

X 

0.6 

0.024 


X 

X 

X 

X 

X 

0.7 

0.028 

X 

X 

X 


X 

X 

0.8 

0.032 


X 

X 

X 

X 

X 

0.9 

0.035 

X 

X 

X 

X 

X 

X 

1.0 

0.039 

X 

X 

X 

X 

X 

X 

1.1 

0.043 

X 

X 

X 

X 

X 

X 

1.2 

0.047 

X 

X 

X 

X 

X 

X 

1.3 

0.051 


X 




X 

1.4 

0.055 


X 




X 

1.5 

0.059 


X 




X 


S AND B MODELS 

Removal and Installation 

1. Remove the engine from the frame as 
described in the “Engine Removal and In¬ 
stallation” section. 
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1. Clutch releose rod 

2. Moinshoft sprocket nut ond 

oil seal 

3. Moimhoft sprocket nut lock 

wosher 

4. Moimhoft sprocket 

5. Moin drive gear collar 

6. Oil seal screw (5) 

7. Oil seal 

8. Oil seal gasket 

9. Geor indicator outer arm 

complete 




Drive sprocket and oil seal assembK 


2. Separate the crankcase halves as de¬ 
scribed in the “Crankcases” section. 

3. Replacement is in the reverse order of 
removal. 

Drive Sprocket Removal and Installation 

1. Remove the clutch release rod. 

2. Bend back the mainshaft sprocket 
nut lockwasher ear from the mainshaft 
sprocket nut and oil seal, then remove the 
nut (which has a left-hand thread) and 
lockwasher. 

3. Remove the mainshaft drive sprocket 
with a suitable gear puller. 

4. Remove the main drive gear collar, 
oil seal screws, oil seal, and the oil seal 
gasket which should be replaced every 
time it is removed. 

5. Clean all parts in a suitable solvent 
and blow them dry. 

6. Inspect all the parts for a worn or 
damaged condition and replace them as 
necessary. 

7. Assembly is in the reverse order of 
disassembly. The replacement gasket should 
be coated on both sides with a suitable 
gasket sealer before assembly. 

Disassembly 

1. Place the left crankcase on the work 
bench with the gear assemblies pointing 
up. 

2. Remove the countershaft assembly 
and disassemble the countershaft gear 
thrust washer, sliding gear, and first gear. 

3. Remove the mainshaft sliding gear 
then drift the shaft out of the left bearing 
with a suitable drift. 

4. Slip the mainshaft into the main drive 
gear and check for excessive clearance, 
wear, or damage which would necessitate 
the removal of the gear. If necessary, tap 
the gear and its bearing free of the case 
with a soft mallet. The bearing and bush¬ 
ing need not be removed unless worn, 
damaged, or excessively loose in the case. 

5. Inspect the left mainshaft bearing for 
excessive play, wear, damage, or rough 
motion before removing it. Remove the 
inner and outer spring rings and drift the 
bearing free with a suitable drift if re¬ 
placement is necessary*. 

6. Remove the countershaft gear from 
the shaft with a suitable gear puller if re¬ 
placement is necessary'. The gear is a press 
fit on the shaft. 


7. Drift the gear shifter shaft from the 
case with a suitable drift, pry- the pawl re¬ 
taining ring free from its groove in the 
shaft, and remove the shifter pawl spring 
and spring cover. 

8. Disassemble the ratchet assembly in 
the following manner: 

a. Remove the ratchet spring key, 
spring collars, spring, and the gear shift¬ 
er ratchet. 

b. Bend back the tabs on the ratchet 
bracket bolt lockwashers, remove the 
cap screws, and remove the gear shifter 
ratchet bracket and spring pin. 

9. Inspect the ball retainer and retainer 
washer for a worn or damaged condition, 
loose fit in the case, or the ball remaining 


in the depressed condition when pressed 
down into the retainer. Drift them free 
with a suitable drift from their press fit po¬ 
sition in the case if replacement is neces¬ 
sary'. 

10. Remove the inner arm of the gear 
indicator from the case with pliers if re¬ 
placement is necessary’. 

Inspection 

1. Clean all parts in a suitable solvent 
and blow them dry'. 

2. Inspect the mainshaft sprocket nut 
and oil seal and the inner oil seal for a 
worn, cracked, or otherwise damaged con¬ 
dition which might cause leaks, and re¬ 
place them as necessary’. The sprocket nut 
seal must be pried free. 

3. Inspect all the gears for a worn, 
chipped, damaged, or excessively loose fit 
on their respective shafts and replace them 
as necessary’. 

4. Inspect the gear dogs and slots for 
wear or damage at the thrust points and 
replace the gears as necessary'. 

5. Inspect all points on which the bear¬ 
ings ride for excessiv e wear, pitting, groov¬ 
ing, or scoring, and replace them as neces¬ 
sary'. 

6. Inspect the fit of the main drive gear 
and its bushing for play in excess of 0.0025 

hem if necessary by 


and replace tli 
drifting them out with an appropriate size 
drift or by threading a tap into the bush¬ 
ing then drifting it free from the opposite 
side. Ream a new bushing with Reamer 
(H-D part no. 95924-48) or a suitable sub¬ 
stitute. 

7. Inspect the mainshaft bearings for 
wear, damage, pitting, excessive clearance, 



1. Countershaft 

2. Countershaft high geor 

thrust washer 

3. Countershaft sliding gear 

4. Low geor 

5. Mainshaft sliding gear 

6. Moinshoft 

7. Moinshoft boll bearing—left 

8. Moin drive geor 

9. Moin drive geor boll 

bearing 

10. Main drive geor bushing 


11. Mainshaft bearing spring 

ring—outer 

12. Moinshoft beoring spring 

ring—inner 

13. Countershaft geor 

14. Geor shifter shoft 

15. Powl retaining clip 

16. Shifter powl spring 

17. Shifter pawl spring cover 

18. Ratchet brocket bolt (2) 

19. Ratchet brocket bolt 

lock washer (2) 


20. Ratchet spring key 

21. Ratchet spring collar (2) 

22. Ratchet spring 

23. Geor shifter ratchet 

24. Geor shifter ratchet brocket 

25. Gear shifter rotchet spring pin 

26. Boll retainer 

27. Ball retainer wosher 

28. Geor indicator inner arm 

29. Gear indicator inner arm oil seal 

30. Countershaft bushing—right 

31. Countershaft bushing—left 


Transmission assembly. 
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or rough motion and replace them as nec¬ 
essary with a suitable drift. 

8. Inspect the countershaft bushings for 
excessive play by measuring the shaft 
side-movement from the end opposite the 
bushing to be inspected. If the clearance is 
correct (0.0005-0.0015 in.) there will be 
Vg^ — V 32 in. side-motion. When the motion 
exceeds these limits by '/m in. or more, the 
need for replacement is indicated. Replace 
the bushings in the following manner: 

a. Drift the bushings out with a suit¬ 
able drift. 

b. Press in the new bushings, taking 
care to align the bushing shoulder oil 
slot which should be pointed upward. 

c. Securely assemble the crankcase 
halves to check for proper alignment. It 
may be necessary to heat the cases 
around the dowel pin holes to make 
them come together. 

d. Line-ream the bushings using 
Reamer (H-D part no. 95924-48) or a 
suitable substitute. Use the bushing op¬ 
posite the one to be reamed as a guide, 
then switch and ream the other bushing. 
Continue to rotate the reamer clockwise 
while withdrawing it. 

9. Inspect the pawl claws of the gear 
shifter shaft and the mating surfaces of the 
gear shifter ratchet for a worn or damaged 
condition which may cause sloppy gear 
changes, and replace them as necessary. 

10. Replace the pawl retaining clip, and 
inspect the shifter pawl spring for a worn 
or damaged condition. Replace it as neces¬ 
sary. It is a good idea to replace this 
spring since, if it fails, the shift lever will 
not automatically return to a ready posi¬ 
tion and will have to be manipulated by 
hand. 

11. Inspect the ratchet spring and gear 
shifter ratchet spring pin for a worn or 
damaged condition ana replace them as a 
set if either is in need of replacement. 

12. Inspect the gear shifter ratchet and 
ratchet bracket for a worn or damaged 
condition and replace them as necessary. 
Do not attempt to straighten out either 
part. 

13. Inspect the ball retainer and washer 
as described in “Disassembly” step nine. 

14. Inspect the tip of the gear indicator 
inner arm for a worn or damaged condi¬ 
tion and replace it if its condition is ques¬ 
tionable since failure of this part will im¬ 
mobilize the transmission. 

Assembly 

1. Place the left crankcase on a work 
bench with the transmission compartment 
facing upward. 

2. Press the ball retainer and washer 
into the crankcase, if they have been re¬ 
moved, taking care to align the retainer 
slot with the crankcase joint face. 

3. Assemble the gear shifter ratchet 
spring pin, ratchet bracket, ratchet, spring 
collar, spring, and spring key, in that 
order, then secure the bracket with the 
bracket bolt lockwashers and cap screws. 
Fold the tabs of the washers up and en¬ 
gage the ratchet teeth with the ball re¬ 
tainer. 

4. Assemble the pawl retaining clip, 
shifter pawl spring cover, pawl spring, and 
the gear shifter shaft, taking care to install 
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the spring on the shaft so the end of the 
spring is as far from the pawl as possible 
so the spring ends will properly engage 
the shifter bracket lug. 

5. Slip the shaft and pawl assembly 
into the left case half so the pawl claws ex¬ 
tend halfway over the ratchet plate. The 
ratchet plate should be able to be pushed 
far enough forward for the pawl to clear 
the plate in either of its extreme positions. 
Place the transmission in second gear be¬ 
fore continuing. 

6. Install the outer mainshaft bearing 
spring ring, then press the left-side main- 
shaft bearing into the case from within 
until seated against the spring ring. Install 
the inner bearing spring ring in its groove 
in the case. 



7. Press the main drive gear bearing 
and the drive gear into position in the 
right crankcase. 

8. Lightly oil the mainshaft with clean 
engine oil then press it into the left-side 
mainshaft bearing until flush with the 
outer face of the bearing. 

9. Place the countershaft first gear on 
the left-side countershaft bushing with the 
flat side facing up. 

10. Hold the mainshaft and countershaft 
sliding gears in mesh together, slide the 
mainshaft gear onto the mainshaft and en¬ 
gage the fingers of the gear shifter ratchet 
while maintaining the gears in the meshed 
position, then slip the countershaft through 
the countershaft sliding and first gears and 
into the left-side countershaft bushing. As¬ 
semble the countershaft third gear and the 
third gear thrust washer to the shaft. 

11. Install the gear indicator inner arm 
and oil seal if it has not yet been done. 

12. Lubricate the gears thoroughly with 
clean engine oil, then shift the gears sev¬ 
eral times to make sure the transmission 
will operate smoothly and accurately. 

13. Complete the reassembly procedure 
in the reverse order of disassembly and re¬ 
plenish the transmission oil supply. 

SS/SX 1751250 
Removal and Installation 

1. Remove the engine and split the 
crankcases as described in “Crankcase.” 

2. Remove the circlip from the end of 
shift fork shaft protruding through the 
right crankcase. Pry the two pawl arms 
away from the shift drum and remove them 
and the spring behind them. 

3. Remove the retaining plate mounting 
screw and the retaining plate from the right 


crankcase. Pull the shift fork shafts and the 
shift forks. Remove the shift drum. 

4. Using a plastic mallet tap the main- 
shait and countershaft from the right crank¬ 
case. Tap the shafts so that they come out 
at the same time. 

5. Installation k the reverse of removal. 
Note that both transmission shafts are in¬ 
stalled together. 

Disassembly 

1. Remove each snap-ring and the gear 
below it until all of the gears are removed. 
On later SX-250 models the gears ride on 
needle bearings, with the exception of the 
countershaft first gear these needle bear¬ 
ings are uncaged with 25 needles in each 
of four gears. Take care not to loose the 
bearings. 

2. When each component of the trans¬ 
mission is removed, it should be laid out so 
*hat it can be installed in the same location. 

Assembly 

1. Assembly is the reverse of disassembly. 

2. When installing needle bearings in 
gear so equipped, use light grease to hold 
the bearings in place. 

3. A special tool (II-D part no. 97361- 
74P) is available to install the transmission 
snap-rings. If this tool is not used take care 
not to distort the snap-rings. 

4. Check side clearance of the gears in 
the neutral position. If the clearance ex¬ 
ceeds 0.002-0.0024 in. (0.037-0.060 mm) 
install additional thrust washers until the 
clearance is brought into specifications. 

5. Check the end-play with the gears in 
the neutral position. If excessive install 
thrust washers until correct. 


FOUR-CYCLE ENGINES 
(SPRINT MODELS) 

Engine Removal and 
Installation 

1. Disconnect the batterv ground wire 
( —) and the spark plug lead, then remove 
the spark plug. 

2. Close the petcock, remove the fuel 
line fitting at the carburetor, release the 
fuel tank hold-down spring, tilt the tank 
forward to unhook the front mounting, and 
remove the tank. 

3. Unhook the footbrake lever-return 
spring and remove the left footrest. 

4. Remove the left crankcase cover se¬ 
curing screws and the cover. 

5. Disconnect the generator wires at 
the generator and pull them free from the 
frame compartment. 

6. Disconnect and remove the drive 
chain. 

7. Remove the upper mounting bolt 
nuts but do not remove the bolts. 

8. Rotate the clutch release lever for¬ 
ward and disconnect the clutch cable. 

9. Remove the contact breaker cover, 
disconnect the contact breaker leads, and 
pull the wires free of the case. 

10. Remove the nuts and washers from 
the exhaust manifold clamp, remove the 
rear footrest and muffler support, and lift 
the entire exhaust assembly free. 

11 Remove the intake manifold nuts, on 
early-model carburetors, plug up the in- 
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1. Spark Plug Cover 

2. Spark Plug 

3. Fuel Supply Valve 

4. Fuel Line Fitting 

5. Brake Footlever Spring 
5A. Tank Spring 

SB. Tank 

5C. Tank Front Mounting 

6. left Footrest 

7. left Cronkcaie Cover 
8 Generator Wires 

9. Upper Engine Mount Bolt Nuts 

10. Clutch Control Wire 

11. Circuit Breaker Caver 

12. Circuit Breaker Wires 

13. Exhaust Pipe Mounting Nuts & Washers 

14. Intake Monifold Mounting Nuts 
14A. Carburetor Boot 

15. Shifter lever 

16. Front Upper Engine Mounting Bolt 

17. Rear Upper Engine Mounting Bolt 

18. Right Footrest 

19. Tochometer Cable 

Engine* removal points (shown is the Model SS). 

through), lift the throttle piston clear of 
the carburetor lx>dy, and plug the top with 
a clean rag. 

13. Remove the shifter lever screw and 

f m, or use a wheel puller, to remove the 
ever from its splineci shaft. 

14. Drift the front upper engine mount¬ 
ing bolt free. 

15. Carefully support the cylinder head 
so the engine wont drop, and remove the 
rear upper mounting bolt. 

16. Gently lower the front of the engine 
onto something soft, support the rear of 
the engine, and remove the right footrest. 

17. Install the engine in the reverse 
order of removal, taking note of the fol¬ 
lowing: 

a. Connect the condenser and con¬ 
tact point leads to the contact breaker 
wire stud screw. 

b. Connect the red wire at the gener¬ 
ator DF terminal and the white wire at 
the D + (D plus) terminal. 

c. Replace the drive chain before re¬ 
placing the left side cover. Always point 
the rounded end of the master link in 
the direction of normal rotation. 

d. Clean the oil filters and replenish 
the oil supply before attempting to turn 
over the engine. 

Top End Service 
CYLINDER HEAD 
Removal 

1. Remov e the head on 1966 and earlier, 
and 1973 and later models in the following 
manner: 
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7 6 5 

Engine removal points (shown is the Model C). 


take port with a clean rag, and place the 12. On late-model carburetors, pull back 
carburetor out of the way without discon- the rubber l>oot, unscrew the coil control 
necting the throttle cable. adjusting screw (the screw the cable runs 


Bushing 


1 

2 

3 

4 
5 
6 

1ST 


5TH 


3RD 


4TH 


2ND 


1. Retaining ring 

2. Washer, thrust (0.80 mm) 

3. Geor, idler 

4. Washer, thruit (0.80 mm) 

5. Retaining ring 

6. Washer, thruit 

7. Drive sprocket 

8. Screw (2) 

9. Washer (2) 

10. Plate, sprocket retaining 

11. Seal, felt 

12. Ring 

13. Gear, mainshaft 2nd 

14. Gear, mainshaft 4th 

15. Wosher, thrust 

16. Ring 

17. Gear, Mainthoft 3rd 

18. Ring 

19. Washer, thrust 

20. Gear, mainshoft 5th 

21. Mainshoft (with 1st gear) 

22. Washer, thrust 

23. Geor, countershaft 1st 

24. Geor, countershaft 5th 

25. Ring 

26. Washer, thrust 

27. Geor, countershaft 3rd 

28. Washer, thrust 

29. Ring 

30. Gear, countershaft 4th 

31. Ring 

32. Washer, thrust 

33. Gear, countershaft 2nd 
34 Countershoft 


COUNTER¬ 

SHAFT 
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MAIN 


SHAFT 




1. Retaining ring 

2. Waiher, thrust (0.8 mm) 

3. Gear, idler 

4. Washer, thrust (0.8 mm) 

5. Lock ring 

6. Washer, thrust 

7. Drive sprocket 

8. Screw (2) 

9. Washer (2) 

10. Plate, sprocket retaining 

11. Seal, felt 

12. Ring 

13. Gear, mainshaft 2nd 

14. Gear, mainshaft 4th 

16. Ring 

17. Gear, mainshaft 3rd 

18. Ring 


20. Gear, mainshaft 5th 

21. Mainshaft (with 1st gear) 

22. Washer 

23. Gear, countershaft 1st 

24. Gear, countershaft 5th 

25. Ring 

27. Gear, countershaft 3rd 

29. Ring 

30. Gear, countershaft 4th 

31. Ring 

33. Gear, countershaft 2nd 

34. Countershaft 

35. Needle bearings (100) 

36. Thrust washers (7) 

37. Bearing 

38. Washer 

39. Ring 

Bearing type transmission assembly 


plicable), and remove the hose. 

d. Remove the push rod housing 
rubber gasket, and cover the cylinder 
With a clean, oil-soaked rag. 

Disassembly 

1. Disassemble the 1966 and earlier and 
1973 and later cylinder head in the follow¬ 
ing manner: 

a. Remove the rocker arm oil feed 
pipe connections, washers, and the 
rocker arm oil line taking care not to 
bend the oil line. This type of line will 
easily break from repeated bending. 

b. Remove the tappet cover screws, 
washers, cover, gasket, and all mounting 
screws to the intake and exhaust rocker 
arm covers, gaskets, valve and shaft side 
rocker arm support flange covers, and 
gaskets. 

c. Remove the intake manifold assem¬ 
bly by removing the nuts, washers, 
bushing, manifold, and insulator bush- 
ing. 

d. Remove the rocker arm assembly if 
necessary by removing the rocker arm 
set screw, tapping the rocker shaft free 
of the head, and lifting the rocker arm 
free. It is not necessary' to disassemble 
the rocker arms to remove the valves. 

e. Continue as described in step 
three. 

2. Disassemble the 1967 to 1972 cylin¬ 
der head in the following manner: 

a. Remove the rocker ann oil feed 
pipe connections, washers, and the 
rocker arm oil line, taking care not to 
bend the oil line. This type of line will 
easily break from repeated bending. 

b. Remove the intake manifold assem¬ 
bly by removing the screws, washers, 
manifold, and insulating block. 

c. Remove the rocker arm assemblies 
if repair of the valves or rocker arms is 
necessary, by removing the clamping 
bolt anc( lock, tapping the shaft free of 
the head, and lifting the rocker arm free. 

d. Continue as described in step 
three. 

3. Disassembly continued for all models. 

a. Each rocker ann assembly has a 

spring washer among thrust washers on 


a. Remove the feed line connector, 
washers, cylinder head nuts, and wash¬ 
ers. 

b. Remove the cylinder head assem¬ 
bly, push rods, rocker arm oil return 
pipe, and the push rod housing rubber 
gasket. Tap gently on the head with a 
soft mallet if it is reluctant to come off. 

c. Cover the cylinder with a clean, 
oil-soaked rag. 

2. Remove the head on 1967 to 1972 
models in the following manner: 

a. Remove the feed line connectors, 
washers, rocker arm oil line, rocker arm' 
cover nuts or bolts, washers, rocker arm 
cover, and gasket. 

b. Remove the cylinder head nuts, 
collars, O-rings, hose clamp (if applica¬ 
ble), head assembly, and head gasket. 
Tap gently on the head with a soft mal¬ 
let if it is difficult to remove. 

c. Remove the oil return pipe and 
O-rings, loosen the hose clamps (if ap- 
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Engine removal points (shown is the Model H). 
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1966 and earlier Sprint ivlinder lie.id .isvemblv 


one side and thrust washers only on the 
other. For reassembly purposes make a 
note of the number and placement of 
said devices. 

b. Remove the valves by compressing 
them with Valve Spring Compressor 
(H-D part no. 97290-61 P\ or anv suit¬ 
able compressor or means of compress¬ 
ing the valves spring long enough to re¬ 
move the valve keys. 

c. Remove the valve spring upper col¬ 
lar, inner and outer springs, lower 
spring collar, and valve, and keep all 
the parts separate for reassembly in 
their original locations. 

d. Remove the valve seats and guides 
only if replacement is necessary as de¬ 
scribed in the “Inspection and Repair” 
and the “Refacing and Replacing Valve 
Seats" sections. 

Inspection 

1. Clean all parts in a suitable gum 
and carbon-dissolving solution and blow 
them dry, taking care to blow all passages 
clear. 


2. Inspect and repair the rocker arm, 
shaft, ana bushing if worn or damaged in 
the following manner: 

a. Remove anv burrs from the rocker 
shaft with a hone. 

b. Inspect the rocker arm pads for an 
unevenly worn, pitted, or damaged con¬ 
dition. If possible, inspect a new pad, 
then grind the damaged one until a sim¬ 
ilar contour is attaint. 

c. Replace the bushings if loose or 
damaged by heating the head to about 
250° F with a blow torch and then driv¬ 
ing or pressing the bushing free using a 
shouldered drift with a 0.469 in. pilot. 

d. Drill a 0.118 in. oil hole in the in¬ 
take left bushing. 

e. Press the new bushing into the 
head after heating the head as described 
above. Line-ream the bushing with 
Reamer (H-D part no. 97414-61P) or a 
suitable substitute, and check to see 
that the oil hole is not blocked. 

d. Replace the rocker arm adjusting 
screw ball sockets if worn or elongated. 

e. Replace any springs or thrust 


13. Intake Rocker Arm Caver 
14 Exhaust Rocker Arm Caver 

15. Rocker Caver Gaskel (4) 

16. Valve-Side Rocker Arm Support Flange Cover (2) 

17. Push Rad Side Rocker Arm Support Flonge Cover (2) 

18. Flonge Caver Gaskets (4) 

19. Intake Monifold Nut and Washer (2) 

20. Insulating Washer (2) 

21. Insulating Bushing (2) 

22. Intake Manifold 

23. Insulator Black 

24. Intake Pipe Stud (2) 

25. Rocker Arm Screw (2) 

26. Rocker Arm Shaft (2) 

27. Rocker Arm (2) 

28. Toppet Adjusting Screw (2) 

29 Tappe] Lock Nut (2) 

30. Spring Washer (2) 

31. Thrust Washer (as required) 

32 Racker Arm Bushing (4) 

33. Valve Key (4) (2 per valve) 

34 Valve Spring Upper Callor (2) 

35. Outer Valve Spring (2) 

36. Inner Valve Spring (2) 

37. Valve Spring lower Collar (2) 

38. Valve (2) 

39 Valve Guide (2) 

40. Valve Seot (2) 

41 Exhoust Pipe Stud (2) 

42 Cylinder Head 
43. O Ring (2) 


washers in questionable condition. 

3. After the head has soaked long 
enough to soften any deposits, clean the 
outside thoroughly with a wire brush. 
Scrape the combustion chamber and valve 
port areas with a blunt blade, taking care 
not to gouge or scratch the head’s face as 
this may cause combustion leakage. 

4. Reclean the head as described in 
step one. 

5. Inspect the valve spring length and 
tension with a Waive Spring Tester (H-D 
part no. 96797-47) or a suitable substitute. 
Springs must be replaced when % in. or 
more shorter than a new spring or if the 
tension is 5 lbs or more below the specifi¬ 
cations listed in the “Engine and Trans¬ 
mission Specifications” charts. 

6. Valve stem and head carbon depos¬ 
its can be removed with a blunt blade or a 
wire wheel. Once all deposits have been 
remov ed, polish the stem with a fine grade 
emery cloth or steel wool. Replace any 
valves which are severely stored, pitted, 
warped or bent. Consult the “Refacing 
and Replacing N aive Seats” section for 
directions on how to clean pitted, burned, 
or corroded valves. 

7. Inspect the valves stems and guides 
for an excessively loose fit, worn, or dam¬ 
aged condition, and replace in the follow¬ 
ing manner: 

a. Consult the “Engine and Transmis¬ 
sion Specifications Chart” for the proper 
fit. 

b. Remove the guides by heating the 
head with a blow torch to about 250° F 
and then drifting the guide free from the 
chambered side with an appropriately 
sized, shouldered drift. 

c. Choose the necessary' size of over¬ 
sized guide until a very tight press fit is 
achieved. Make sure you don t mix the 
guides as they are not interchangeable. 

d. Replace the guide bv heating the 
head as described above, then arbor- 
press the guide into place, taking care to 
seat the guide squarely. 

e. Ream the guides using a Valve 
Guide Reamer (H-D part no. 97310-61) 
or a suitable reamer. 
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1967 and later Sprint cylinde 

r head assembly. 

1 . 

Feed Line Connector 

19. 

Thrust Washer (as required) 

2. 

Washer, Aluminum (2) 

20. 

Spring Washer (2) 

3. 

Rocker Arm Cover Nut ond Washer (3) 

21. 

Racker Arm Shaft Bushing (4) 

3A. 

Bolt ond Lockwasher (Late 1970) (3) 

22. 

Tappet Adjusting Screw (2) 

4. 

Racker Arm Caver 

23. 

Tappet Locknut (2) 

5. 

Rocker Caver Gasket 

24. 

Valve Key (4) (2 per valve) 

6. 

Cylinder Heat Nut (4) 

25. 

Valve Spring Upper Collar (2) 

7. 

Collar (4) 

26. 

Outer Volve Spring (2) 

8. 

O-ring Seal (4) 

27. 

Inner Valve Spring (2) 

8A, 

Hose Clomp (1969 SS) 

28. 

Valve Spring Lower Collar (2) 

9 

Cylinder Head 

28A. 

Exhaust valve spring lower collar shim 

10 

Push Rod (2) 

29. 

Valve (Intake) 

11. 

Oil Return Pipe 

30. 

Valve (Exhaust) 

11 A. 

Oil Return Hase (1969 SS) 

31. 

Volve Guide (2) 

12. 

Push Rad Housing Rubber Gasket 

32. 

Valve Seat (Exhaust) 

13. 

Feed Line Connector 

33. 

Valve Seat (Intake) 

14. 

Washer, Aluminum (4) 

34. 

Exhaust Pipe Stud (2) 

15. 

Rocker Arm Oil Line 

35. 

Racker Arm Cover Stud (3) 

16. 

Racker Arm Clomping Balt and Lock (2) 

35A. 

Helicail (Late 1970) (3) 

17. 

Rocker Arm Shaft (2) 

36. 

Oil Return Pipe O-ring (2) 

18. 

Rocker Arm (2) 

36A. 

Oil Return Hose Fitting and Gasket (1969 SS) 


Valves are available in the following 
oversizes. 


Valve Guide Outside 
Diameter Oversize 
(in. /mm) 

0.001/0.025 

0.002/0.050 

0.003/0.075 

0.004/0.100 

0.006/0.150 

0.008/0.200 


.Vo. of Grooves on 
Outside Diameter 

1 

2 

3 

4 

5 

6 


8. Inspect the valve face for a pitted, 
burned, or worn condition. The face, 
which should be 5 /e 4 in. wide, may be re¬ 
paired as described in the “Refacing and 
Replacing Valve Seats” section, but only 
after the valve guides are attended to. 

9. Inspect the intake and exhaust pipe 
bolts or studs for a damaged condition and 
replace them if necessary. 

10. On 1966 and earlier models, make 
sure that the rocker cover oil hole is clear. 

11. Inspect any gaskets you wish to 
reuse for a damaged or collapsed condi¬ 
tion and replace them as necessary'. It is a 
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good practice to always replace gaskets 
which are under strain whenever they are 
removed. 


Replacing Valve Seats 

Valves often become pitted or worn to 
such an extent that they don’t properly 
seat and compression is lost. The valve 
seats on an insert which is pressed into the 
aluminum head to provide a surface which 
will retain its original dimensions longer 
than the aluminum would. When the seat 
becomes wider than 'Ae in., proper seating 
becomes impossible and the seat relief 
must be counterbored or a new insert must 
be installed. 

When the valve face becomes seriously 
burned or pitted, or the stem becomes 
heavily laden with carbon deposits, the 
valve must be replaced. When the valve is 
replaced it’s good to replace the guide, es¬ 
pecially if the stem had a lot of carbon on 
it. 

Replace the valve seat insert in the fol¬ 


lowing manner: 

a. Using progressively larger ream¬ 
ers, bore out the old insert. 

. b. Heat the head with a blow torch to 
about 540° F and press the new insert in 
place. Make sure you are using the cor¬ 
rect insert as they are not interchange¬ 
able. 

Grinding Valve Seats 

1. If the valve guides are to be replaced, 
do so before refacing the valves and seats. 
INTAKE AND EXHAUST 



Valve seat specifications. 


2. Use a valve grinding tool to grind the 
seat to a 45° angle so that the seat is Vie 
in. wide. 

3. If the seat is greater than Vie in. wide, 
it may be narrowed by grinding the valve 
seat relief at a 15° angle with a suitable 
cutting stone. 

4. Grind the valve faces to 45°, applying 
pressure only long enough to clean and 
true the surface. Avoid excessive grinding 
and replace the valve if the face is worn 
too thin. 

Lapping Valves and Seats 

1. After the faces and seats are ground, 
apply a light coat of fine lapping com¬ 
pound and insert the valve in the guide. 



Lapping in a valve face and seat. 


2. Rotate the valve several times with a 
grinding tool while applying light pressure 
at the face and seat bv pulling on the 
valve stem. This may also be done by 
hand by placing a length of fuel line over 
the valve stem, holding the head so the 
stem is up, and rotating the fuel line back 
and forth several times. 
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3. To check for a well-seated valve, 
clean the valve and seat thoroughly and 
insert the valve. Apply light pressure to 
the seat and face by pulling on the valve, 
then pour some gasoline on the valve from 
the combustion chamber side. If it takes 
several seconds (10-15 is a good indica¬ 
tion) belore leakage occurs, the lapping 
has been successful. 

Cylinder Head Assembly 

1. Assembly is basically the reverse of 

disassembly. * 

2. Install the valves in the following 
manner: 

a. Lightly oil the intake valve stem 
and insert it in the guide. 

b. Secure the Valve Compressor Tool 
(H-D part no. 97290-61P), or a suitable 
substitute, in a vise so the movable parts 
are on top, then hold the head in place 
so the intake valve head is in contact 
with the compressor’s stationary jaw. 

c. Assemble the lower collar, inner 
spring, outer spring, and upper collar in 
place over the valve stem. 

d. Compress the springs with the 
compressor until there is enough room 
to install the keys. Place a dab of grease 
on the tip of a screwdriver to easily han¬ 
dle the Keys, and always install them 
with the narrow part down. 

e. Release the compressor and remove 
the head. 

f. Perform the above operations on 
the exhaust valve. Late models have a 
shim which fits under the lower collar. 

3. Install the rocker arm assemblies in 
the following manner: 



Installing the rocker arm assemblies (shown is the 
intake valve). 


a. Place the intake rocker arm in the 
head and slip the rocker arm shaft into 
the bushing on the push rod side until it 
can be seen between the bushing and 
the arm. 

b. Place the appropriate number of 
thrust and spring washers in position. 

c. Push the shaft through the washers 
and into the arm until the flat portion or 
hole is visible through the hole in the 
rocker arm. Position the rocker arm pad 
on the valve stem by increasing or de¬ 
creasing the number of washers. 

d. Secure the setscrew or bolt and 
lock. 

e. Perform the above operations on 
the exhaust rocker arm assembly. 


Cylinder Head Installation 

1. Assembly is basically the reverse 
order of disassembly. 

2. Make sure the mating faces of both 
the head and cylinder are perfectly clean. 

3. Replace the oil return pine oil seals 
on 1966 and earlier models, ana insert the 
pipe in the left crankcase nil return hole. 

4. Place the intake push rod in the 
push rod housing closest to the flywheel 
assembly. When the head is installed, the 
intake push rod will be above the exhaust 
push rod. 

5. Install the exhaust push rod in the 
outer push rod housing. The exhaust rod is 
0.040 in. longer than the intake rod on 
1967 and later models. 

6. Install the push rod housing rubber 
gasket over the push rods. 

7. Slip the head in position over the 
mounting studs, leaving sufficient space to 
allow needle-nosed pliers to be inserted 
between the head and cylinder to grasp 
the push rod. 

8. Rock the rocker arm down so the 
tappet adjusting screw can engage the ap¬ 
propriate push rod ball end. Repeat this 
procedure on the other push rod. 

9. Slide the head down until it comes 
in contact with the cylinder mating sur¬ 
face. 

10. Secure the head nuts until finger- 
tight, then diagonally torque them to 30 ft 
lbs 

11. Assemble the rocker arm oil line to 
the cylinder. Position the line on 1966 and 
earlier models so the crankcase connection 
end is hetween the cylinder head and 
rocker ami housing, and so it runs be¬ 
tween the cooling fins along the lower 
right side of the cylinder and head. Place 
an aluminum washer on both sides of the 
connections, and install the connectors 
with the longest feed line connector in the 
crankcase. Wait until you are certain that 
all three connectors are properly aligned 
before securing the connectors. 

12. Adjust the tappets as described in 
the “Tune-Up" section. 

13. Assemble the remaining components 
in the reverse order of disassembly. Take 
care not to overtighten the tappet cover 
screws on 1966 ana earlier models as dam¬ 
age will result. 

CYLINDER AND PISTON 
Disassembly 

1. Remove the cylinder head as de¬ 
scribed in the cylinder head removal sec¬ 
tion. 

2. Thoroughly clean the crankcase 
around the base of the cy linder to prevent 
dirt or any other alien particles from fall¬ 
ing into the crankcase. 

3. Lift the cylinder enough to allow a 
clean, oil-soaked rag to be placed over the 
crankcase opening. 

4. Remove the cylinder from the mount¬ 
ing studs. 

5. Prv the circlips free with a sharp, 
pointed instrument or remove them with 
snap-ring pliers. 

6. Heat the piston to about 250° F with 
a blow torch, then drift the piston pin free 
with a suitable drift while supporting the 
piston. 



1. Cylinder 

2. Piston 

3. Cylinder bose goskel 

4. Push rod goiket 

j. Piston pin lock ring 
6. Piston pin 


7. Connecting rod 

8. Upper compression ring 

9. lower compression ring 

10. Oil control ring 

11. Pi«t«n pin bushing 


Cylinder and piston assembly. 

7. Using snap-ring pliers, remove the 
piston rings bv spreading them until they'll 
clear the piston, and then lift them free. 
Once the rings have been removed, they 
must be replaced. 

Inspection 

1. Clean all parts in a suitable carbon 
and gum-dissolving solution until the de- 

C osits are soft, then scrub with a soft, wire 
rush or scrape with a blunt blade, taking 
care not to gouge or scratch the aluminum 
until all the deposits are gone. Clean the 
parts again and blow them dry, carefully 
blowing all the passages clear. Carefully 
clean the ring grooves with a piece of bro¬ 
ken ring. 

2. Inspect the piston pin for a pitted or 
grooved condition and replace it if neces¬ 
sary'. 

3. If piston pin fit in the connecting rod 
upper bushing has play in excess of 0.002 
in., both parts must be replaced. The pin 
should be a light, hand press in the bush¬ 
ing with play not in excess of 0.001 in. 

4. Inspect the piston and cylinder for 
cracks, burrs, gouges, grooves, or burned 
spots on the piston crown, and replace 
them if necessary'. 



Checking the connecting rod for lower end bear 
ing shake. 


Ill 
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5. If the connecting rod has vertical or 
side shake (as measured at the top of the 
connecting rod) in excess of Vie in., the 
need for a new bottom end bearing and 
rod assembly is indicated. Consult the 
“Crankcase” section for additional infor¬ 
mation. 

6. Replace the circlips, piston rings, and 
gaskets. The gaskets may be reused if they 
are in perfect condition but replacement is 
always wise. 

Cylinder Reflnishlng 

1. Using a micrometer, measure the pis¬ 
ton from front to rear at the base of its 
skirt. 

2. Using an inside micrometer, measure 
the cylinder bore from front to rear and 
from side to side at a point V 2 in. from the 
top. Repeat this procedure at various 
points in the middle and bottom of the 
ring travel area to determine whether or 
not the cylinder is still round. 

3. Subtract the piston measurement 
from the cylinder measurement to arrive at 
the overall clearance. 

4. If the cylinder is not damaged,, 
scored, grooved, or worn 0.0025 in. or 
more, it need not be refinished oversize. If 
the clearance is not excessive, cjuieter op¬ 
eration can be achieved with standard 
sized pistons or the appropriate oversize 
pistons to fit the already oversize cylin¬ 
ders. If the clearance is excessive, the cyl¬ 
inder may be refinished to the next over¬ 
size and fitted with corresponding oversize 
pistons. 

5. Add the desired clearance to the size 
of the piston to arrive at the appropriate 
oversize piston measurement. Pistons are 
available in 0.008 in. gradations from 
0.008-0.032 in. oversize. 

6. Hone or bore the cylinder to the pis¬ 
ton size. Use a boring bar only if the cylin¬ 
der has been scored or worn, and always 
leave the last 0.001 in. to be hone-finished. 
If the cylinder is not in bad shape, just use 
a hone to refinish it. If a cylinder requires 
reboring which will make it 0.036 in. or 
more oversize, it should be replaced. 

Connecting Rod Bushing 
Replacement 

1. When the connecting rod bushing 
and the piston pin have clearance in ex¬ 
cess of 0.002 in., the clearance must be 
eliminated by one of the following meth¬ 
ods: 

a. Ream the bushing out until the 
proper clearance can be attained by fit¬ 
ting a 0.004 or 0.008 in. oversize piston 
pin, and reaming the piston bosses to fit. 

b. Replace the bushing and ream it to 
fit a standard size piston pin unless the 
piston has already been fitted with an 
oversize pin. 

2. If the engine has been taken down 
and the connecting rod has been removed, 
a suitably sized press may be used to re¬ 
move and install the bushing. Always 
press the bushing in so the oil holes are 
aligned. 

3. If the bushing is to be replaced dur¬ 
ing a top-end job, proceed in the following 
manner: 

a. Secure the connecting rod to pre¬ 
vent damage to it and the lower bear- 
ing. 
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b. Remove the old bushing with 
Piston Pin Bushing Tool (H-D part no. 
95970-32A) or by heating the rod with a 
blow torch and then carefully pressing 
the bushing free. 

c. Install the new bushing with the 
same tool or a suitable substitute, taking 
care to align the oil holes while pressing 
the bushing into place. 

4. After the bushing is installed in the 
rod it must be reameato provide the nec¬ 
essary 0.0006-0.0012 in. piston pin clear¬ 
ance. Use Expansion Reamer (H-D part 
no. 94810-65), or a suitable substitute, to 
perform this operation. 

5. Remove the rod from whatever has 
been securing it and visually check the rod 
alignment. If the rod has been bent, it 
should be replaced since bending fatigues 
metal and one doesn’t want a tired rod. 

Assembly 

1. Select the appropriate size piston 
ring by adding the desired piston-to-cylin- 
der clearance to the piston measurement 
and then subtracting that figure from the 
measurement of the cylinder bore. The re¬ 
sult is the size of the necessary' ring. Rings 
are available in 0.008 in. gradations from 
0.008-0.032 in. oversize. Do not use over¬ 
size pistons in a standard bore. 

2. Check ring gap by holding the pis¬ 
ton in the cylinder, in an inverted position, 
laying the ring on top of the piston skirt, 
and measuring the gap. The gap must be 
within 0.010-0.016 in. If the gap is too 
small, it may be increased by filing with a 
fine-cut file. 

3. Install one of the piston circlips with 
snap-ring pliers, heat the piston with a 
blow torch, and lubricate the piston pin, 
upper rod bushing, and piston pin bosses 
with engine oil. 

4. Cover the crankcase with a clean, 
oil-soaked rag. Place the piston in position 
on the connecting rod so the large relief 
valve is facing the intake side, slip the pis¬ 
ton pin into position, and secure the re¬ 
maining circlip. Remove the rag from the 
crankcase. 

5. Dip the piston and rings in engine 
oil and install the piston rings by using a 
ring expander, or by carefully spreading 
the ring by hand then slipping it over the 
piston crown and then into place. The top 
ring is a plain-type compression ring, the 
next ring is a compression ring with a 
stepped inner diameter, and the bottom 
ring, which is installed first, is a slotted oil 
ring. Stagger the ring gaps but avoid hav¬ 
ing gaps on the thrust faces of the piston. 

6. Check the ring side-clearance for 
0.001-0.002 in. end-play. If the ring is too 
loose, the ring groove is probably worn 
and the piston must be replaced. If the 
ring has been installed and then removed, 
it still may be used since rings break 
rather than bend. 

7. Place the cylinder base gaskets in 
position over the mounting studs. 

8. Rough up the cylinder bore with no. 
150 carborundum emery paper or a no. 300 
hone if the cylinder wasn’t refinished. This 
will provide a surface conducive to effi¬ 
cient ring seating and lubrication. 

9. If a ring compressor is to be used 
assemble it now. Lubricate the cylinder 


walls with engine oil, and rotate the en¬ 
gine until the piston is at its lowest point 
of travel. 

10. Carefully start the cylinder on the 
mounting studs until about IMj- 2 in. of the 
studs is covered. Gently rotate the engine 
until the piston is aligned with the cylin¬ 
der bore. Compress the first ring by hand 
and insert the piston into the bore by ro¬ 
tating the engine slightly. It is best to ro¬ 
tate the engine bv placing the machine in 
high gear and then turning the rear wheel 
by hand. Continue to insert the piston 
until it is entirely in the cylinder. 

11. Lower the cylinder onto its crank¬ 
case mating surface while holding the 
push rod housing rubber gasket in place. 

12. Complete assembly in the reverse 
order of disassembly as directed in the sec¬ 
tion on the cylinder head. 

Crankcase 

DISASSEMBLY 

1. Remove the engine from the frame 
as described in the engine “Removal and 
Installation” section. 

2. Remove the generator as described 
in the “Generator” section on pre-1972 
models. On 1973 and later models remove 
the alternator as described in the “Alter¬ 
nator” section. 

3. Remove the starter clutch as de¬ 
scribed in the “Starter” section. 

4. Remove the drive sprocket as de¬ 
scribed in the “Transmission” section. 

5. Remove the cylinder head as de¬ 
scribed in the “Cylinder Head” section. 

6. Remove the cylinder and piston 
assembly as described in the "Cylinder 
and Piston” section. 

7. Remove the gearcase cover, cam¬ 
shaft, tappet assemblies, oil pump, pinion 
shaft gears, and the pinion shaft bearing 
lockring and spacers as described in the 
“Transmission” and “Lubrication” sections. 

8. Remove the clutch assembly as de¬ 
scribed in the “Clutch” section for 1968 
and earlier models. On 1973 and later 
models remove the electric starter. 

9. On pre 1972 models; check the crank¬ 
shaft end-play with a dial indicator in the 
following manner: 

a. Mount Crankshaft Tool (H-D part 
no. 97295-61P) on the right crankcase 
and the dial indicator on the left crank¬ 
case. 

b. Push the crankshaft as far to the 
left as it will go. 

c. Remove the tool and mount Crank¬ 
shaft Tool (H-D part no. 97297-61P) in 
its place. 

cl. Pull the shaft all the way back to 
the right. 

e. End-play is regulated by the num¬ 
ber of spacer washers used. Washers are 
available in 0.05 and 0.10 mm sizes or 
may be replaced with two spring wash¬ 
ers (which is the recommended tech¬ 
nique). 

f. If the tools are not available the 
crankshaft may be manipulated with 
hand tools. 

10. Drift the dowel pins free with a suit- 
abb sized drift and remove the three alien 
screws and seven bolts and washers which 
secure the crankcase halves. If the dowel 
pins are difficult to remove, heat the case 
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Measuring crankshaft end-play. 


around each pin with a blow torch. 

11. Separate the crankcase halves with 
Crankshaft Tool (H-D part no. 97295-61P) 
or a suitable substitute. The tool mounts 
on the right case over the flywheel pinion 
shaft and presses the cases apart bv exert¬ 
ing pressure on the flywheel assembly. Tap 
on the mainshaft with a soft mallet while 
using the tool and make sure the cases re¬ 
main parallel during the entire operation. 

12. Remove the transmission as de¬ 
scribed in the “Transmission” section. 



Removing recessed alien screw from the loll 
crankcase half. 




The separated crankcases. 


13. Remove the pinion bearing lockring 
with snap-ring pliers, then press the pinion 
shaft bearing from the crankcase. Bearing 
damage can be avoided by covering the 
bearing with a flat plate before pressing. 
Remove the crankshaft orifice plug (if ap¬ 
plicable). 

14. Press the flywheel assembly from the 
left case using Crankshaft Tool (Il-D part 
no. 97295-61P) or a suitable substitute. 

15. The countershaft ball bearing may 
now be removed with a puller if so de¬ 
sired. 

16. Remov e the generator shaft bearing 
oil seal and press the bearing free. 


INSPECTION 

1. Clean all parts in a suitable solvent 
and blow them dry, taking care to clear 
the oil passages in the right flywheel and 
crankpin. 

2. Check the main bearings for a pitted, 
worn, or damaged condition, excessive 
play, or rough action, and replace them as 
necessary by removing the seals and lock- 
rings and pressing the bearings in and out. 
Heating the case around the bearing boss 
will aid in installation. 

3. Inspect the pinion shaft cover bush¬ 
ing for a worn or damaged condition or 



1. 

Right tide flywheel 

6. 

Left side flywheel 

2. 

Thrust wother (2) (to early 1968) 

7. 

Piston pin bushing 


Connecting rod assembly 

8. 

Generator shaft ail seal 

4. 

v.rank pin roller bearing 

9. 

Generator shaft ball bearing 

4A. 

Crank pin roller bearing retainer (1963) 

10. 

Lock ring 

46. 

Cronk pin bearing roller (24) (1963) 

11. 

Pinian shaft ball bearing 
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Crank pin 

12. 

Orifice plug (lote models to 1968) 

5A. 

Crank pin (1963) 




Separating the crankcase hahes. 


Crankshaft and connecting rod assembly. 
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excessive play and replace it as necessary. 

4. Inspect the camshaft support plate for 
a worn or damaged condition and replace 
it as necessary. 

5. Inspect the connecting rod, connect¬ 
ing rod bearing set, crankpin, and flywheel 
thrust washers for a worn, damaged, or 
loose condition, and replace them as an 
entire assembly. 


ASSEMBLY 

1. Press all bearings, bushings, and oil 
seals which have been removed back into 
the crankcase. Heating the case with a 
•blow torch will aid in installing the bear¬ 
ings and bushings. 

2. Install the pinion shaft bearing 
lockring. 

3. Secure the left flywheel shaft in a 
copper or wood-jawed vise. Lightly oil the 
pinion shaft and position the right case on 
it. 

4. Assemble the Crankshaft Tool (H-D 
part no. 97297-61P), or a suitable substi¬ 
tute, to the pinion shaft and draw the fly¬ 
wheel assembly through the right case, 
taking care not to damage the generator 
frame stud. Secure the pinion shaft bearing 
lockring in its groove. 

5. Install the transmission as described 
in the “Transmission” section. 

6. Assemble the cases in the following 
manner: 

a. Place Oil Sleeve Installing Tool 
(H-D part no. 95629-63), or a suitable 
substitute, on the flywheel shaft to avoid 
damaging the oil seal lip while assem¬ 
bling the case. 

b. Secure the crankcase and engine 
mounting stud boss gaskets to the right 
case with a suitable sealer, using new 
gaskets only. 

c. Slide the cases together and rotate 
the main drive gear to test for positive 
meshing of the transmission gears. 

d. Draw the cases evenly together 
while tapping with a soft mallet using 
Crankcase Tool (H-D part no. 97295- 
61P) or a suitable substitute. 

e. Tap the cases so the dowel pins fit 
into their receptacles once the case mat¬ 
ing surfaces have seated against one an¬ 
other. Secure the remaining seven bolts, 
washers, nuts, and three alien screw's. 

7. Install the oil filter screens as de¬ 
scribed in the “Maintenance” section. 

8. Install the gear shifter pawl carrier 
assembly, pinion shaft gears, and tappets 
and camshaft assemblies as described in 
the “Gearcase” section. 

9. Install the oil pump as described in 
the “Lubrication” section. 

10. Install the clutch assembly as de¬ 
scribed in the “Clutch” section. 

11. On all Sprint II and 1963 Model C 
models, use a wood block to tap in a new 
crankshaft orifice plug, then use a piece of 
wire or a no. 53 (0.0595 in.) drill to make 
sure the oil hole is clear and of the proper 
size (if applicable). 

12. Install the gearcase cover as de¬ 
scribed in the “Gearcase” section. 

13. Irctall the piston, cylinder, and cyl¬ 
inder head as previously described in the 
“Top End” section. 

14. Install the drive sprocket and cover 
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as described in the “Transmission” section. 

15. Install the starter clutch assembly as 
described in the “Starter” section. 

16. Install the generator as described in 
the “Electrical” section. 

17. Install the engine in the chassis as 
described in the engine “Removal and In¬ 
stallation” section. 

Clutch 

DISASSEMBLY (1968 AND EARLIER 
MODELS) 

1. Place a drip pan beneath the right 
side clutch cover, use a wrench to rotate 
the release lever forward, disengage the 
cable from the lever, and remove the foot 
shift lever, cover screws, cover, and cover 
gasket. Cover all gear case openings with 
a clean, oil-soaked towel. 

2. Compress the clutch spring with 
Clutch Spring Compressor (H-D part no. 
97293-61P) or a suitable substitute. The 
compressor’s end bolts screw into the gear- 
case cover holes. When the spring is com- 

f jressed enough, pry the drive outer plate 
ockring free ana remove the compressor. 

3. Remove the releasing disc cap, bear¬ 
ing, and the entire clutch plate and disc 
assembly. A piece of wire can be used to 
lift each disc and plate to slide them out, 
if so desired, once the backing plate nuts 
and washers have been removed. The ma¬ 
chine can also be tilted over far enough to 
let the plates and discs slide out. 

4. Remove the clutch spring from the 
clutch hub and assemble the Clutch Hold¬ 
ing Tool (H-D part no. 97291-61 PA) or 
substitute some means of securing the 
clutch, such as blocking the clutch gear 
with a wooden door stop. Remove the 
clutch hub nut and lock, then pull the hub 
from its splined shaft with Crankshaft Pin¬ 
ion Gear and Clutch Hub Puller (H-D 
part no. 97294-61B) or a suitable gear 
puller. The mounting studs fit in the 
tapped holes in the hub. Remove the hub 
keys and spacer shim. 

5. Pull the clutch shell gear free w'ith a 
suitable gear puller. Pull the clutch shell 
gear inner bearing free if it remains on the 



Removing the clutch plate assembly. 

shaft with Puller (H-D part no. 95960-48) 
and Two-Claw Puller (H-D part no. 
97292-61P) or a suitable substitute which 
will grab the notches in the puller body r . 
Remove the spacing shim if applicable. 

INSPECTION 

1. Clean all parts other than the friction 
discs in a suitable solvent and blow them 
dry. 

2. Inspect the clutch spring for a col¬ 
lapsed or damaged condition. If the spring 
measures %2 in. less than the standard l 29 / 32 
in. or if it is damaged, it must be replaced. 

3. Inspect the clutch plates and discs for 
a warped, scored, or heat-damaged condi¬ 
tion, and replace if necessary. When re¬ 
placing clutch plates and discs, it is a good 
practice to replace them as a set. Burrs may 
be filed off the teeth of the discs. 

4. Examine the clutch hub, clutch shell 
gear, and the primary drive gear for worn 
or damaged teeth and replace them if nec¬ 
essary. The shell and primary gears must 
be replaced as a set. 

5. Inspect the clutch shell bearings for 
excessive side or vetical play, wear, or 
rough motion, and replace if necessary in 
the following manner: 

a. Press the bearings out from oppo¬ 
site sides, then remove the shell bearing 
lockrings and spacer (1961 Model C) if 
so desired. 
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b. When installing the new bearings, 
first install the lockrings and spacer, 
then press the bearings in until seated 
against the lockrings. 

6. Inspect the clutch releasing disc, disc- 
bearing, and disc cap for a worn or dam¬ 
aged condition or rough bearing motion 
and replace them if necessary. The bear¬ 
ing action must be free and the disc cap 
must be free on the transmission mainshaft. 

RELEASE LEVER REMOVAL AND 
INSTALLATION 

1. Remove the contact breaker wires 
from the clutch cover. 

2. Remove the release lever nut, lock- 
washer, operating cam, lockring, and re¬ 
lease lever. 

3. Inspect the oil seal for a worn or 
damaged condition and replace it and any 
other worn or damaged components as 
necessary. 

4. Assemble the lever assemble in the 
following manner: 

a. Slip the oil seal in place on the re¬ 
lease lever and install the lever in the 
cover. 

b. Secure the lexer with the lockring 
which seats in a groove in the lex er. 

c. Position the operating cam on the 
release lever so the lexer points to the 
center and the cam is to the rear of the 
engine when the cover is installed. 

d. Secure the assembly to the cover 
xvith the release lever lockxvasher and 
nut. 

ASSEMBLY 

1. Assembly is in the reverse order of 
disassembly. 

2. Proceed as follows for units 
equipped xvith a drive take-up gear: 

a. Slip the clutch shell gear onto the 
transmission mainshaft fir enough to en¬ 
gage the shell and take-up gear teeth. 



Prelo.uling the clutch take-up gear. 


b. Rotate the clutch shell gear clock- 
xvise to rotate the take-up gear counter¬ 
clockwise. When the take-up gear lias 
advanced three' teeth on the clutch drix e 
gear, press the shell the remaining dis¬ 
tance to engage the drixe gear com¬ 
pletely. 

3. On units xvith a single-piece drive 
gear, merely press the shell onto the main- 
shaft until it engages the teeth of the drive 
gear. 


4. Install the spacer shim and hub keys 
if applicable. Select the appropriate shim 
which will reduce shell end-play to a mini¬ 
mum xvhen the keys are installed. 

5. Assemble the clutch hub so the 
small hole faces out. Hold the hub in the 
same manner as in step four of the “Disas¬ 
sembly” section xvhile installing the hub 
nut. 

6. Install tbe clutch plates and discs 
xvith a steel plate on the inside against the 
backing plate then a friction disc and so 
on until six steel plates and fixe friction 
discs have been installed. 

7. Slip the releasing disc on the back¬ 
ing plate studs so the spring seat is facing 
in toxvard the clutch plates, then secure 
the stud locks and nuts. 

8. Slip the clutch spring into the clutch 
hub and then position the clutch plate and 
disc assembly onto the hub, pressing in 
until seated. 

9. Place the drix e outer plate over the 
clutch plate assembly so the shouldered 
side faces out. 

10. Assemble the releasing disc bearing 
and cap on the releasing disc and assem¬ 
ble the Clutch Spring Compressor (II-D 
part no. 97293-61P), or a suitable substi¬ 
tute, to compress the spring. 

11. When the plates and discs are prop¬ 
erly aligned with the hub and shell, secure 
the entire assembly xvith the drixe outer 
plate lockring xvhich seats in a grooxe in 
the shell. Remove the compressing dex ice 
and install the clutch cover and shift lexer. 

CLUTCH CABLE REPLACEMENT 

1. Rotate the release lexer forxvard xvith 
a wrench and disengage the clutch cable. 

2. Loosen the cable block screxvs and 
remove the cable block from the cable 

3. Disengage the cable and housing 
from the cable adjusting screw. 

4. Align the slots in the handlever ad¬ 
justing screw and nut, and free the cable 
at the handlever. 

5. The cable mav noxv be slipped out 
through the top of* the coil or the cable 
and coil max be remoxed from the frame 

6. Grease the cable or lubricate it xvith 
a chain lubricating compound or engine 
oil while slipping it back into the coil. The 
coil is run through the right fork brackets 
and doxvn through the guide near the 
horn. 

7. Secure the cable at the handlever and 
adjust the adjusting screxv and nut in as 
far as they will go. (On 1961-62 C models, 
the cable end button short end goes into 
the lever first.) 

8. Slip the adjusting screxv assembly on 
the cable end and run the cable through, 
and secure it to the cable securing block, 
and position it so the shoulder of the cable 
block seats on the release lex er. 

9. Adjust the clutch as described in the 
“Maintenance” section. 

DISASSEMBLY {1969 AND LATER 
MODELS) 

I Remove the footshift lever, clutch 
cover screws (from the smaller cover lo¬ 
cated on the front of the right crankcase 
coxer), and the clutch cover. 

2. Diagonally loosen the clutch spring 
nuts, so there is even pressure exerted 


against the pressure plate at all times, xvith 
Clutch Releasing Disc Nut Wrench (H-D 
part no. 94670-66P) or a screxvdriver. 
Using a screxvdriver may damage the nuts; 
they should be replaced if remox ed in this 
manner. 

3. Remoxe the springs, cups, pressure 
plate, clutch plates and discs, and the 
steel-lined backing plate. 

4. Secure the clutch hub xvith Clutch 
Lock Tool (H-D part no. 97I77-69P) or by 
jamming a wooden door stop between the 
shell gear and the crankcase. Remove the 
hub nut and lock, then pull the hub free 
xvith a gear puller. 

5. Remoxe the clutch hub O-ring, bend 
back the ears of the clutch shell nut lock, 
and remove the shell nut xvith Clutch Shell 
Nut Wrench (H-D part no. 97235-66P) oi 
a suitable substitute. Remove the nut lock. 

6. Remoxe the clutch shell, washer, 
clutch drixe gear, clutch gear needle bear¬ 
ings, and the gear spacer xvashers. 

INSPECTION 

I Clean all parts other than the friction 
discs in a suitable solvent and blow them 
dry. 

2. Check the clutch springs for a col¬ 
lapsed or damaged condition and replace 
them if necessary. The free-length of a nexv 
clutch spring is 1'%- in.; anx spring which 
is shorter by 3 / 32 in., or more, should be re¬ 
placed. Springs should be replaced as a 
complete set. 

3. Inspect the clutch plates and discs for 
a xvarped, scored, burned, or damaged 
condition, and replace as necessary. When 
replacing clutch plates and discs, it is a 
good practice to replace them as a set. 
burrs may be remoxed from the disc teeth 
xvith a file. 

4. Examine tbe O-ring for a cracked, 
rough, xvarped, or damaged condition and 
replace it if necessary'. If a new O-ring is 
available, it should be used. 

5. Examine the lip seal of the crankcase 
for a xvorn or damaged condition and re¬ 
place it if necessary. 

6. Inspect the clutch hub studs for a 
loose, stripped, or damaged condition and 
replace them if necessary bv drilling out 
the old stud xvith a 5 /i6 in. drill and rixet- 
ing in a nexv stud. 


RELEASE LEVER REMOVAL AND 
INSTALLATION 

1. Remoxe the left crankcase cover 
screxvs then tap on the cover with a soft 
mallet xvhile pulling on the kick-starter 
lever. 

2. Remoxe the release lever nut, lock¬ 
xvasher, operating cam, retaining screxv. 
lock, and release lever. 

3. Inspect the oil seal and all other 
parts for a xvorn or damaged condition 
and replace them as necessary. 

4. Assemble the release lexer assembly 
in the folloxving manner: 

a. Slip the oil seal on the release lever 
and install the lever in the crankcase 
coxer. 

b. Position the operating cam on the 
release lever so the lexer points to the 
center and the cam is to the rear of the 
engine xvhen the coxer is installed 
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Clutch assembly (1969 and later models). 


c. Secure the assembly with the 
clutch lever lockwasher and nut, then 
install the retaining screw and lock. 

CLUTCH RELEASE PUSH ROD 
REMOVAL AND INSTALLATION 

1. Remove both crankcase covers. 

2. Loosen the push rod adjusting nut 
and remove the adjusting screw from the 
clutch pressure disc. 

3. Push the two rods and balls out with 
a piece of wire or a spare rod. 

4. When installing the rods again, be 
sure that the rounded end of the left-side 
push rod seats against the clutch lever op¬ 
erating cam. 

CLUTCH CABLE REPLACEMENT 

1. Consult the “Clutch Cable Replace¬ 
ment" section for the 1968 and earlier 
models. 

Transmission 

If it becomes necessary to take down 
your transmission, you may us well go over 
the entire machine and overhaul the top 
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and bottom ends since they will have to 
be dismantled in the process. 

REMOVAL AND REPLACEMENT 

1. Remove the engine from the frame as 
described in the engine “Removal and In¬ 
stallation” section. 

2. Separate the crankcase halves as de¬ 
scribed in the “Crankcase" section. 

3. Replacement is in the reverse order of 
removal. 

DISASSEMBLY 

1. Place the right crankcase on a work 
bench so the gear assemblies are pointing 
up. 

2. Remove the small shifter cam spacer, 
the countershaft thrust washer, the shifter 
fork cotter pins, the shifter fork pins, and 
the mainshaft first gear lockring (if appli¬ 
cable). 

3. Mount Clutch Spring Compressor 
(II-D part no. 97293-61P) or a suitable 
substitute to the outer portion of the 
crankcase and press the mainshaft assem¬ 
bly free of the right-side mainshaft bear¬ 


ing, then remove the shifter fork connected 
to the mainshaft from the shifter cam. 

4. Drift the countershaft assembly free 
of the right-side countershaft bearing, and 
remove the shifter fork, which is connected 
to the countershaft, from the shifter cam. 

5. Remove the cam stop plunger plug, 
plug washer, plunger spring, plunger, 
shifter cam lockring, large shifter cam 
spacer, and the shifter cam. 

6. Further work on the transmission 
should be carried out by your local dealer 
or by a qualified machinist. 

INSPECTION 

1. Clean all parts in a suitable solvent 
and blow them dry. 

2. Inspect all the gears for wear, dam¬ 
age, chipped dogs, battered dog slots, pits, 
and grooves, and replace them as neces¬ 
sary. Those gears which inesli together 
should be replaced in sets. 

3. Inspect the mainshaft and counter¬ 
shaft for a warped, worn, pitted, grooved, 
or excessively worn condition, especially 
at the bearing surfaces, and replace them 
as necessary. 

4. Inspect all bushings for wear, dam¬ 
age, or an excessively loose fit and replace 
them as necessary by drifting them in and 
out with a suitably sized drift. Ream the 
mainshaft third gear, countershaft first 
gear, and the countershaft second gear 
bushings with Reamer (II-D part no. 
94806-64) or a suitable substitute, and the 
sprocket gear bushings with Reamer (li-D 
part no. 94806-63) or a suitable substitute. 

5. Inspect the sprocket gear needle 
bearings and shaft (1969 and later models) 
for a worn, pitted, warped, or damaged 
condition, or for rough hearing motion, 
and replace them as necessary. 

6. Inspect the shifter clutches for worn 
or damaged dogs and shifter fork grooves, 
and replace them as necessary. 

7. inspect the shifter earn for grooved or 
worn cam slots in the running gear posi¬ 
tions and replace it if necessary'. 

8. Inspect the shifter forks for a worn, 
warped, or grooved condition at the fork 
fingers. Do not try to save the forks by 
bending them straight since this will 
merely tax the metal and cause them to 
fail before too long. 

9. Inspect the shifter fork pins, the 
shifter cam stop plunger, and the plunger 
spring for a worn or damaged condition, 
especially on the plunger thrust face, and 
for free plunger and spring mov ement, and 
replace them as necessary. The spring 
free-Iength should be 1.535 in., and must 
be replaced if collapsed to a shorter 
length. 

10. Inspect the bushings and bearings 
for wear, pitting, damage, excessive play, 
or rough motion and replace them as nec¬ 
essary in the following manner: 

a. Using a suitable drift, press out the 
right-side mainshaft, countershaft, and 
shifter cam bearings from the right 
crankcase half. The right-side mainshaft 
retainer bolt, lock, ana retainer (if appli¬ 
cable) will have to be removed before 
the bearing can be removed. 

b. Use a suitable puller device to re¬ 
move the blind left-side countershaft 
bearing. 
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Shift*r Com Spocor (Small) 
Counter* Haft Thru** Wo»H«r 
Cottor Pin (2) 

Shiftor Fork Pin (2) 
Mointhaft A»**mbly 
Shift.r Fork (2) 

Countenhoft Auombly 
Com Stop Plunger Plug 

Transmission assembly. 


9 

10 

11 

12 . 

13. 

14 

15 
16. 


Com Stop Plug Wothir 
Com Stop Plunger Spring 
Com 5top Plunger 
Shifter Com lockring 
Shifter Com Spocer (lorge) 
Shifter Com 
Shifter Clutch 

Mointhaft First (low) Geor 17T. 


c. Press the left-side shifter cam bush¬ 
ing from the outside-in using a suitable 
drift. 

d. Pry' out the left-side sprocket gear 
oil seal then press the left-side mainsnaft 
bearing from the outside-in using a suit¬ 
able drift. 

e. Line-ream the right-side shifter 
cam bushing with Bight Bushing 
Reamer (H-D part no. 97322-61P), or 
a suitable substitute, and the left-side 
shifter cam bushing with Left Bushing 
Reamer (H-D part no. 97318-61P) or a 
suitable substitute. Always rotate the 
reamer clockwise, even when withdraw¬ 
ing it. 

ASSEMBLY 

1. Press the replacement oil seals into 
place if they have been removed. 

2. Install the right mainshaft bearing re¬ 
tainer bolt, lock, and retainer (if applica¬ 
ble). 

3. Slip the shifter cam into place in the 
right crankcase, then install the shifter 
cam lockring, cam stop plunger, plunger 
spring, plug washer, and the plunger plug 
which must be snugly tightened down. 

4. Install the countershaft assembly in 
the following manner: 

a. Position the shifter fork so the fork 



The counlershafl and mainshaft assemblies. 


fingers engage the shifter clutch shoul¬ 
der closest to the second gear. 

b. Slip the shifter fork onto the shifter 
cam while installing the countershaft 
with the first gear seating in the right- 
side countershaft bearing, tapping the 
shaft with a soft mallet if necessary . 

5. Determine the size of the appropriate 


16A. Mainshaft First (low) Gear 17T. (Late 1962) 

16B. Mainshaft First (low) Geor lackring (late 1962) 
16C. Shim (Voriable-Thickness) (late 1962) 

17. Mainshaft Second Gear 23T. 

18. Mainshaft Third Gear 27T. 

18A. Bushing 

18B. Mainshaft Third Gear lackring (1969) 

18C. Mainshaft Third Gear Washer (1969) 

19. Mainshaft 

20. Countershaft First (low) Gear 33T. 

20A. Bushing 

21. Shifter Clutch 

22 Countershoft Fourth (High) Geor 16T. 

22A. Key, C/S Fourth Gear (1971 ond later) 

23. Countershaft Third Gear 23T. 

23A Key, C/S Third Geor (1971 ond later) 

24. Countershoft Second Geor 27T. 

24 A Bushing 

25. Countershoft 

26. Sprocket Geor 24T. 

26A. Bushing (2) (1968 and Earlier) 

26B Needle Bearing (2) (1969 ond later) 

26C. Needle Bearing Spacer (1969 and later) 

26D Bushing (1969 and later) 

26E. Bushing lockring (1969 ond loter) 

27. Sprocket Geor Spocer 

27A Sprocket Gear Spocer (Varioble-Thickness) 

(late 1963) 

28 Mainshaft Sprocket Spacer 

29 Sprocket Gear Oil Seol 

30. left Mainshaft Beoring 

30A left Moinshoft Bearing Retainer (late 1963) 

31. Right Mainshaft Bearing 

31A. Right Mainshaft Beoring Retainer Bolt (late 1962) 
31B Right Mainshaft Bearing Retainer lock late 1962) 
31C. Right Mainshaft Bearing Retainer (late 1962) 

32 left Countershaft Bearing 

33 Right Countershaft Bearing 

34 left Shifter Com Bushing 

35. Right Shifter Cam Bushing 



Determining the corrccl shifter cam spacer ihick- 
ness. 


large shifter earn spacer in the following 
manner: 

a. Install the shifter fork pin and cot¬ 
ter pin into the shifter fork mounted on 
the shifter cam. 

b Place the transmission in the Neu¬ 
tral position. 

c. Use a feeler gauge inserted be¬ 
tween the shifter cam bushing and the 
shifter cam lockring (the gauge desig¬ 
nated bv “A” in the accompanying illus¬ 
tration) to raise the cam by increasing 
the number of the feeler gauge blades. 
Use a second feeler gauge (designated 
by "B”) to measure the distance between 
the first gear and the shifter clutch, and 
the shifter clutch and the second gear. 
Increase the size of “A” until the two 
distances measured by “B” are exactly 
equal. 
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d. Suhtract 0.003 in. (the correct 
amount of end-play for the shifter cam) 
from the measurement of "A” to arrive at 
the appropriate size large shifter cam 
spacer. Spacers are available in 0.012, 
0.020, 0.028, 0.036, 0.040, and 0.044 in. 
sizes. Use the spacer which comes clos¬ 
est to the measurement arrived at. 

e. Remove and disassemble the shifter 
cam assembly, insert the large shifter 
cam spacer, and reassemble and install 
the shifter cam. 

6. Rotate the shifter cam until the 
shifter fork pin holes align with the appro¬ 
priate grooves in the cam. Secure the fork 
pins and install new cotter pins. 

7. Temporarily assemble the original 
small shifter cam spacer and countershaft 
thrust washer on their respective shafts. 

8. Insert the two sprocket gear bushings 
into the sprocket gear (if applicable) or in¬ 
stall the bearings and bushings used in 
1969 and later models. On the 1968 and 
earlier models where bushings are exclu¬ 
sively used, the bushings must be reamed 
with Sprocket Gear Bushing Reamer (H-D 
part no. 94806-63) or a suitable substitute 
if a new sprocket gear, gear bushings, or 
mainshaft is to be installed. 

9. Insert the mainshaft sprocket spacer 
into the sprocket gear oil seal. 

10. Place the sprocket gear spacer on 
the splined end of the gear, secure it with 
the left bearing retainer (if applicable), 
and install the assembly in the left main- 
shaft bearing. 

11. Select appropriately sized spacers to 
take up the shaft’s end-play in the follow¬ 
ing manner: 

a. Remove the flywheel from the left 
crankcase half as described in the 
“Crankcase” section, and check all bear¬ 
ings to make sure they are completely 
seated. 

b. Install the crankcase gasket and as¬ 
semble the crankcase halves with at 
least two bolts 

c. Mount a dial indicator to one of 
the crankcase halves so the plunger rests 
on the end of one of the shafts. 

d. Shift the shafts to the end of their 
travel opposite the dial indicator and re¬ 
member to tap the sprocket gear down, 
in addition to the mainshaft. 

e. Shift the shafts all the way toward 
the dial indicator so the indicator’s 
plunger is depressed by the shaft. Place 
no pressure on the shaft when reading 
the indicator, and repeat the operation 
for each of the shafts several times to be 
sure you have arrived at an accurate 
reading. 

f. The end-play specifications are as 
follows: 

1. The shifter cam end-play is mea¬ 
sured on the right side and must be 
within 0.004-0.008 in. The shim is as¬ 
sembled on the left end of the shaft. 
The cam can be moved with the aid 
of a pair of pliers, or measured with a 
feeler gauge. 

2. The countershaft end-play is 
measured on the right side and must 
be within 0.004-0.008 in. The shim is 
assembled on the left end of the shaft. 
The countershaft may be shifted with 
the aid of a long screwdriver inserted 
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amount. Consult the chart of available 
shims. 

13. Disassemble the crankcases and in¬ 
sert the correct size shims. Reassemble the 
Cases once more and recheck the end-play. 
The crankshaft end-play can also be cor¬ 
rected at this time if so desired. 


Checking the mainshaft end-play. 


Transmission Shim Washer 


Sizes 


(1971 and Later SX, 
1972 and Later SS) 


Size Fight Side Left Side 


14. Install the crankshaft, then reassem¬ 
ble and install the engine in the frame in 
the reverse order of disassembly. Remem¬ 
ber to replenish the transmission oil sup¬ 
ply as well as the engine oil before at¬ 
tempting to turn the engine over. 


DRIVE SPROCKET 


through the cylinder base opening 
and under the countershaft fourth 
gear, or measured with a feeler gauge. 

3. The mainshaft end-play is mea¬ 
sured on the left side of the crankcase 
and must be within 0.008-0.010 in. 
The shim is assembled on the right 
side of the shaft. The mainshaft can be 
shifted with the aid of two screwdriv¬ 
ers as indicated in the illustration, and 
measured with a dial indicator or a 
feeler gauge. 

g. If the end-play exceeds the set lim¬ 
its, it can be corrected by inserting the 
appropriate size of shim washer which 
will reduce the play the necessary' 


Removing the drive sprocket. 

4. Hold the sprocket with the Sprocket 
Holding Tool (H-D part no. varies with 
the number of sprocket teeth), or some 
other means of immobilizing the sprocket, 
then remove the sprocket nut with a suit¬ 
able wrench. 

5. Remove the lock and pull the 
sprocket from the sprocket gear. It may' he 
necessary' to use a gear puller. 


Checking ihe shifter cam end-play. 


Coun- 

Shifter ter- 


MM 

In. 

Cam 

0.10 

0.004 


0.20 

0.008 


0.25 

0.010 


0.30 

0.012 

X 

0.35 

0.014 


0.40 

0.016 


0.50 

0.020 

X 

0.60 

0.024 


0.70 

0.028 

X 

0.80 

0.032 


0.90 

0.036 

X 

1.0 

0.040 

X 

1.1 

0.044 

X 

1.2 

0.048 

X 


C on fi- 

St ain Shifter ter - Stain 

Shaft Cam Shaft Shaft 

X 

X X X 

X 

X X 

X 

X X X 

X 

X X 

X 

X X 

X 

X 

X 

X 


Removal 

1. Remove the left side cover by remov¬ 
ing the cover screws then tapping on the 
sides of the cover with a soft mallet while 
pulling on the kick-start lever. 

2. Remove the starter gear assembly as 
described in the “Starter” section. 

3. Remove the sprocket cover nuts, 
washers, and cover. 


Checking the countershaft end-play. 
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Assembly 

1. Slip the sprocket on the sprocket gear 
with the shouldered side facing the crank¬ 
case. 

2. Install the lockwasher and nut in the 
reverse method of removal. 

3. Complete the assembly process in the 
reverse order of disassembly. 

GEARCASE TIMING GEARS 

Gearcase Cover Removal and 
Installation 

1. If the engine is to be removed from 
the chassis, do so as directed in engine 
"Removal and Installation.” 

2. If the engine is to remain in the 
chassis, the motorcycle must be tipped 
over on the left side, at an angle which is 
sufficient to keep the oil from draining out, 
or a drip pan should be placed under the 
gearcase. 

3. Disconnect the clutch cable at the 
release lever on 1968 and earlier models 
bv rotating the lever forward with a 
wrench and then freeing the cable from 
the lever. 

4. Remove the footshift lever, contact 
breaker cover screws, cover, contact 
breaker cam screw, the clutch assembly on 
1969 and later models (as described in the 
"Clutch” section), the eleven cover screws, 
the crankcase dipstick, the cover gasket, 
and the cover. On 1968 and earlier models, 
the release lever must be rotated forward 
to remove the cover. As soon as the cover 
is removed, place a clean, oil-soaked rag 
over all open holes to prevent foreign ob¬ 
jects from entering the crankcase. 

5. Before installing the cover, make 
sure the O-rings from the shifter pawl car¬ 
rier shaft and the cover pad hole recess 
are correctly positioned. 

6. Make sure the automatic spark ad¬ 
vance is correctly located on the camshaft 
as described in the "Contact Breaker” sec¬ 
tion. 

7. Mount and temporarily secure the 
cover gasket and cover by inserting, but 
not tightening, the cover screws. 

8. Insert the crankcase dipstick in the 
cover but do not secure it. 

9. Evenly tighten dowm all of the cover 
screws until the cover is uniformly secure. 
Tighten down the dipstick after checking 
the oil level. 

10. Secure the shifter cam assembly. 

11. Mount the engine in the frame if it 
has been removed as described in the en¬ 
gine “Removal and Installation” section. 

12. Install the contact breaker cover 
with the smaller hole on the bottom, and 
secure the cover screws. 

13. Engage the clutch cable in the re¬ 
lease lever. Rotate the lever forward using 
a suitable wrench on 1968 and earlier 
models. 

14. Adjust the clutch as described in the 
"Maintenance” section. 

15. Install the shift lever so the arm is 
just below the contact breaker cover. 

CAMSHAFT AND TAPPETS 
Removal 

l. Remove the camshaft support assem¬ 
bly nuts, locks, and assembly on 1968 and 
earlier models. 



2. Lock (2) (1968 & 

•arlitr) 

3. Support ouambly 

(1968 & earlier) 

4. Comihoft attembly 

5. Thru*! woiher 

6. Tappets (2) 

7. Support 

8. Support boll 

beorings 

9. Geor 

10. Key 

11. Camshaft 

Camshaft assembly 


(1964 & later) 

12. Camshaft crankcase 

bushing (1963 & 
earlier) 

12A. Camshaft crankcase 
needle bearing 
(1964 & later) 

13. Tappet bushing (2) 
13A. Needle bearing 

bushing (1 964 & 
later) 

14. Pinion shoft bushing 


2. Remove the camshaft assembly from 
the camshaft bushing or bearing, then re¬ 
move the thrust washer and free the tap¬ 
pets from the tappet bushings. The tappets 
must be kept separate for reassembly in 
their original positions. The inner tappet is 
the intake tappet; the outer one is the ex¬ 
haust. 


Inspection 

1. Clean all parts in a suitable solvent 
and blow them dry. 

2. Inspect the camshaft for a worn, pit¬ 
ted, rough, or damaged condition and re¬ 
place if necessary. 

3. Inspect the cam gear for a worn or 
damaged condition, and, if replacement is 
necessary, press it from the camshaft, i 
stall a new’ key in the shaft, and press a 
new- gear into place with the recessed side 
facing out. Blow the shaft oil passages 
clear to make sure they haven’t been 
clogged. 

4. Inspect the camshaft bushings and 
bearing for excessive w-ear, play, pitting, 
damage, or rough motion, and replace as 
necessary in the following manner; 

a. The camshaft bushings come in 
two varieties. Any 1963 or earlier models 
have a plain bronze bushing which is 
pressed directly into the crankcase; 1964 
and later models have a steel bushing 
mounted in the case into which a needle 
bearing is pressed. To replace either 
type, the crankcases must be separated 
as described in the "Crankcase” section. 
The bearing or bushing is pressed out 
with a suitable, shouldered drift from 
the inside, and pressed in from the out¬ 
side in a similar manner. 

b. Line-ream the camshaft bushings 
with Camshaft Bushing, and Shifter 
Cam Left Crankcase Bushing Reamer 
Set (H-D part no. 97318-61P) or a suit¬ 
able substitute. The pilot can be 
mounted on the camshaft support. 

5. Inspect the tappets and their bush¬ 
ings for a worn or damaged condition, or 


for play in excess of the specified 
0.0002-0.0005 in. clearance. If the tappets 
are worn on the cam follower faces, they 
must be replaced. Ideally the tappets and 
their bushings should be replaced as sets 
although individual replacement compo¬ 
nents are available. Check the bushings for 
excessive wear by inserting a new tappet 
and then checking the play. 

6. Tappet bushings must also be re¬ 
placed if loose in the case. The bushings 
are a press fit and are pressed from the 
outside of the case with a shouldered, .472 
in. (12 mm) drift. Heat the case with a 
blow’ torch around the bushing to aid in 
the removal and replacement process if 
necessary. 

7. Inspect the support bearing for a 
worn or damaged condition, for excessive 
side or radial play, or for rough motion 
and replace as necessary by pressing from 
the outside of the cover (1969 and later 
models) with a suitable drift or a block of 
wood. 

8. Inspect the pinion shaft bushing for a 
worn or damaged condition and replace in 
the following manner: 

a. Remove the bushing with Bushing 
and Bearing Puller (H-D part no. 
95760-69 or 96729-63) or a suitable sub¬ 
stitute, and a 2 in. length of pipe w'ith a 
% in. inside diameter as a support 
sleeve. 

b. Press the new bushing into the 
camshaft support or cover and install 
the cover or support on the right crank¬ 
case but do not secure the mounting 
screws or nuts as yet. 

c. Line-ream the bushing with a suit¬ 
ably sized reamer and pilot which can 
be inserted through the crankshaft ball 
bearing mounted in the case. Once the 
reamer is installed securely, tighten the 
support or cover and ream the bushing 
using a tap holder if the reamer is not 
equipped with a handle. 


Installation 

1. Lightly oil the tappets with clean en¬ 
gine oil and slip them into the appropriate 
tappet bushing. 

2. Install the crankshaft assembly in the 
crankcase bushing, taking care to align the 
cam gear timing mark with the pinion gear 
timing mark. 

3. Place the cam gear thrust washer and 
support assembly onto the camshaft (1968 
ana earlier mocfels), then tap the support 
assembly into place by placing a piece of 
tubing or a socket on the support bearing 
inner race. 



Aligning the timing marks 
els). 


(1968 and earlier mod- 
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Aligning the timing marks (1969 and later mod¬ 
els). 


4. Install the locks and nuts to secure 
the assembly. 

5. Install the gearcase cover as de¬ 
scribed in the “Gearcase Cover Removal 
and Installation” section. 

PINION AND DRIVE GEARS 
Removal (1968 and Earlier Models) 

1. Remove the gearcase cover as de¬ 
scribed in “Gearcase Cover Removal and 
Installation.” 



3. Pinian gear 

4. Key 

5. Thruil washer, early 1961 

6. Drive takeup gear, early 1961 

7. Drive lakeup gear spring, early 1961 

8. Clutch drive gear, early 1961 

8A. Clutch drive gear, lale 1961 to 1968 

9. Lock ring 

10. Spacer washer (variable number) 

Pinion gear assembly. 

2. Remove the assemblies covered in 
the “Camshaft and Tappets” section. 

3. Remove the clutch plates assembly 
as described in the “Clutch” section. 

4. Remove the oil pump drive gear as 
described in the “Lubrication” section. 

5. Remove the pinion shaft nut in the 
following manner: 

a. Assemble the Clutch Lock Tool 
(H-D part no. 97I75-61P), or some other 
means of securing the clutch—such as 
jamming a wooden door stop between 
the clutch gear teeth and the crankcase 
—to the clutch shell to prevent the 
pinion shaft from rotating while the 
shaft nut is removed. 

b. Secure the clutch hub with Hub 
Holding Tool (H-D part no. 97291- 
61 PA), or a suitable substitute, and se¬ 
cure the wrench by placing a bolt in the 
crankcase mounting stud hole as illus¬ 
trated in the accompanying illustration. 

c. Remove the pinion shaft nut with a 
suitable socket wrench, then remove the 
lock. 
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Pinion gear nut removal and installation. 





Removing the clutch drive gear. 


Removing the pinion gear. 


Marking the correct keyway. 


6. Remove the clutch shell and gear as¬ 
sembly as described in the “Clutch" sec¬ 
tion. 

7. Pull the pinion gear free with Two- 
Jaw Puller (H-D part no. 97292-61P) or a 
suitable substitute. 

8. Mark the keyway in which the key 
is mounted (there are three keyways but 
only one takes a key) with a small punch 
mark, and then remove the key. 

9. Remove the thrust washer, drive 
take-up gear, and the take-up gear spring 
(if applicable). 

10. Secure the clutch hub with Hub 
Holding Tool (II-D part no. 97291-61 PA), 
or a suitable substitute, then pull the 
clutch drive gear free with Drive Gear 
Puller (H-D part no. 97294-61P) or a suit¬ 
able substitute. 

Removal (1969 and Later Models) 

1. Remove the clutch assembly as de¬ 
scribed in the “Clutch” section (1969 and 
later models). 

2. Remove the gearcase cover as de¬ 
scribed in the “Gearcase Cover Removal 
and Installation” section. 

3. Remove the camshaft thrust washer 
and camshaft as described in the "Cam¬ 
shaft and Tappets” section. 

4. Remove the oil pump drive gear as 
described in the “Lubrication” section. 

5. Remove the pinion shaft nut in the 
following manner: 

a. Disassemble the top end as de¬ 
scribed in the “Top End” section. 

b. Slip a cross-shaft through the con¬ 
necting rod piston pin hole to freeze the 
motion of the engine. 

c. Remove the pinion shaft wrench 
with a suitable socket wrench then re¬ 
move the nut lock. 

6. Pull the pinion gear free with Two- 
Jaw Puller (H-D part no. 97292-61P) or a 
suitable substitute. 

7. Mark and remove the key as directed 
in the 1968 and earlier models “Removal” 
section. 

Inspection 

1. Clean all parts in a suitable solvent 
and blow them dry. 

2. Inspect all gears for a worn or dam¬ 
aged condition and replace as necessary’. If 
the clutch drive or pinion gears are re¬ 
placed, those gears with which they mesh 
must also be replaced. 

3. Inspect the take-up spring for a worn, 
collapsed, or damaged condition, and re¬ 
place as necessary. 

4. Inspect the thrust washer (if applica¬ 
ble) for a worn or damaged condition 
which would indicate that the clutch drive 
gear is slipping on the pinion shaft and 
that the pinion shaft or the gear or both 
are in need of replacement. Replace the 
thrust washer if necessary'. 

5. Inspect the pinion shaft and gear for 
a worn or damaged condition and replace 
as necessary' by consulting the “Crankcase” 
section. 

Installation (All Models) 

1. Replace the spacer washers, spring 
washers, and the lockring, with the spring 
washers between the pinion shaft bearing 
mounted in the crankcase, and the primary' 
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drive gear. The dished outer diameters of 
the washers should face each other, and 
therefore reduce the crankshaft end-plav 
to nothing. 

2. Inspect the tapers on the pinion shaft 
and drive gear for a clean, burr-free condi¬ 
tion before going any further. 

3. Install the drive gear on the pinion 
shaft, slip the drive take-up gear spring 
over the shaft so it seats in the gear, slip 
the take-up gear on the shaft, and slip the 
thrust washer in place (1968 and earlier 
models). 

4. Insert a new pinion shaft key in the 
marked keyway. If the mark has been oblit¬ 
erated or if you have failed to correctly 
mark the appropriate kevwav, do the fol¬ 
lowing: 

a. Situate the pinion shaft flywheel so 
the piston is at TDC (or so the crank 
pin is). 

b. Insert the key in the forward (top 
center) keyway for 1963 and earlier, and 
1969 and later models. 

c. Insert the key in the bottom (seven 
o’clock) keyway for 1964-68 models. 

d. Insert the key in any keyway 
which has been designated by a grind 
mark on the face of the gear at one of 
the key way positions. 

5. Install the pinion gear with the tim¬ 
ing mark in the forward position as indi¬ 
cated in the illustration in the camshaft 
and tappet "Installation” section, then 
mount and secure the lock and nut to fin¬ 
ger-tightness. If the lock is new, one tab 
may be bent up to engage the groove on 
the gear. The valve timing is controlled by 
the proper positioning of the gear and key 
and must be as shown in the following 
chart. 


Crank Angle 

Year Opens Closet Lift < <n ) 


1973-74 
1969-72 
Intake 1967 and 
Valve later 
1966 
1973-74 
1969-72 
Exhaust 1967 and 
Valve later 

1966 and 
earlier 


36* BTDC 58' ABDC 0 380 
36* BTDC 67* ABDC 0.361 

13 s BTDC 50* ABDC 0 296 
15* BBDC 45* ABDC 0.296 
68* BBDC 24® A TDC 0.370 
70® BBDC 20® ATDC 3.50 

54® BBDC 9® ATDC 0.292 

55® BBDC 4® ATDC 0.292 


6. Complete assembly in the following 
manner for all 1968 and earlier models: 

a. Install the clutch shell gear and 
hub using Clutch Lock Tool (H-D part 
no. 97175-61P) or an alternative method 
as described in the “Removal” section. 
Secure the clutch hub with Clutch Hub 
Holding Tool (H-D part no. 97291- 
61 PA), or a suitable substitute, and 
block the handle with a bolt inserted in 
one of the crankcase holes. Using a suit¬ 
able wrench, secure the pinion gear nut 
to 35 ft lbs torque, then complete the 
clutch assemble procedures as described 
in the “Clutch” section. 

b. Install the oil pump drive gear as 
described in the “Lubrication” section. 

c. Install the cam gear and support 
plate as described in the “Camshaft and 
Tappets Assembly” section. 

d. Install the gearcase cover as de¬ 
scribed in the "Gearcase Cover Removal 
and Installation” section. 

7. Complete assembly in the following 


manner for all 1969 and later models: 

a. Freeze the motion of the engine by- 
inserting a rod through the connecting 
rod piston pin hole, then secure the 
pinion gear nut to 35 ft lbs torque. 

b. Install the oil pump drive gear, 
camshaft, camshaft thrust washer, and 
the primary' drive gear as described in 
their respective sections. 

c. Complete the clutch assembly pro¬ 
cedures as described in the “Clutch” sec¬ 
tion. 

d. Install the gearcase cover as de¬ 
scribed in the “Gearcase Cover Removal 
and Inspection” section. 

SHIFTER PAWL CARRIER 
Disassembly 

1. Remove the gearcase cover as 
described in the “Gearcase Cover Removal 
and Inspection” section. 

2. Remov e the clutch assembly on 1968 
and earlier models as described in the 
“Clutch” section. 

3. Remove the shifter pawl carrier 
thrust washer. 

4. Remove the assembled shifter pawl 
carrier assembly from the case, then re¬ 
move the return spring from the assemble. 



1. Shifter pawl carrier 

atsembly 

2. Return spring 

3. Screw (2) 

(1972 & earlier) 
3A. Screw (1) 

(1973 & later) 

4. Pawl spring retainer 

plate (1972 & 
earlier) 

4A. Pawl spring retainer 
plate (1973 & 
later) 

5. Pawl (2) 

6. Pawl spring (2) 

7. Stop pin (1972 & 

earlier) 


8 O-ring 

9. Pawl carrier (1972 & 
earlier) 

9A. Pawl corrier (1973 A 
later) 

10. Crankcase carrier 

shaft bushing 
(1972 & eorlier) 

11. Caver carrier shaft 

bushing (1972 & 
earlier) 

12. Return spring pin 

(1972 & earlier) 
12A. Return spring pin 
(1973 & later) 


Shifter pawl carrier assembly 


Inspection 

1. Clean all parts in a suitable solvent 
and blow them dry. 

2. Inspect the pawls for a worn, 
grooved, cracked, or damaged condition 
and replace them as necessary. 

3. Inspect the pawl springs for a col¬ 
lapsed or damaged condition and replace 
as necessary’. The springs must be replaced 
if they are less than H/j in. long. 


4. Insert the springs and pawls into the 
carrier and check their motion for smooth 
and free operation. If the springs and 
pawls are in good condition and the mo¬ 
tion is rough, replace the carrier. If the 
carrier is worn or damaged on its other 
surfaces, it must then be replaced also. 

5. Inspect the crankcase carrier shaft 
bushing for a worn or damaged condition 
and replace as necessary- by removing the 
engine from the frame as directed in the 
engine “Removal and Inspection” section 
and then separating the crankcase halves 
as directed in the “Crankcase” section. The 
bushing may then be pressed out from the 
• nside with a suitable, shouldered drift, 
and then pressed in from the outside with 
the same drift. 

6. Inspect the shifter carrier rubber 
O-ring for a cracked or damaged condition 
and replace as necessary 

7. Inspect the cover carrier shaft bush¬ 
ing for a worn or damaged condition and 
replace as necessary bv pressing it out 
from the inside of the cover with a suit¬ 
able, shouldered drift and then back in 
with the chamfered side first until flush 
with the bushing boss. 

Assembly 

1. Insert the pawl springs into the 
pawls, and then slip the pawls and springs 
into the carrier so the flat portions of the 
pawls face each other. 

2. Install the retainer plate and secure it 
with the plate screws while holding the 
pawls down. 

3. Press new stop pins into place in the 
carrier so that the flat portions of the pins 
are parallel with the retainer plate. 


m 



Shifter pawl carrier with the spring mounted. 



Positioning the carrier assembly in the crankcase. 
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4. Assemble the return spring to the as¬ 
sembly so the offset portion of the spring is 
toward the crankcase, and so the stop pin 
is between the spring arms. 

5. Slip the rubber O-ring into position 
in its groove in the carrier shaft. 

6. Install the carrier in the crankcase 
and engage the return spring on its pin as 
illustrated. If the spring is properly en¬ 
gaged the shaft will not be able to turn. 

7. Install the clutch assembly on 1968 
and earlier models as described in the 
“Clutch” section. 

8. Install the gearcase cover as de¬ 
scribed in the “Gearcase Cover Removal 
and Installation” section. 

Kick-Starter 

DISASSEMBLY 

1. Remove the left side cover screws 
and remove the cover by tapping on its 
sides with a soft mallet while pulling on 
the starter crank. 

2. Remove the starter crank nut, bolt, 
the crank and pedal assembly, and the 
crank clevis (if applicable). 

3. Remove the crank gear shaft support 
bolts, washers, and the support, then re¬ 
move the stop stud acorn nut and w'asher 
(1971 and later models). 



Removing ihe crank gear stop stud. 


4. Secure the crank gear’s shaft in a 
wood or copper-jawed vise, then rotate the 
cover to relieve the spring tension while 
removing the crank gear stop bumper and 
stud from the cover. 

5. Carefully release the spring tension 
and remove the cover assembly from the 
vise. 

6. Remove the crank gear and the 
starter spring from the cover. 

7. Remove the clutch gear lockring, 
using snap-ring pliers, or press the clutch 
against the clutch spring and pry the outer 
ring free (late 1970 models). 

8. Remove the clutch spring collar, 
spring, clutch, clutch gear assembly, and 
the gear lockring. Carefully examine the il¬ 
lustration since there are discrepancies in 
the order of assembly for the 1969 and 
later models. 

INSPECTION 

1. Clean all parts in a suitable solvent 
and blow- them dry. 

2. Inspect the crank gear, clutch, and 
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the clutch gear assembly for wear, dam¬ 
age, or chipped or battered teeth, and re¬ 
place them as a set if necessary. Crank 
gears since late 1961 have had 10 teeth 
rather than eight, and replacement should 
be with the newer variety. 

3. Inspect the clutch gear bushing for a 
worn, loose, or damaged condition and re¬ 
place it as necessary with a 0.570 in. shoul¬ 
dered drift. This bushing will not need to 
be reamed. 

4. Inspect the starter clutch spring for 
a collapsed or damaged condition ana re¬ 
place it as necessary. The spring must be 
replaced if it has become shorter than 
0.984 in. 

5. Inspect the lockrings for a worn, 
warped, or damaged condition and replace 
them as necessary. 

6. Inspect the crank gear shaft bush¬ 
ings for a worn, excessively loose fit with 
the core or shaft, or a damaged condition, 
and replace them as necessary. The bush¬ 
ings may be pressed out with a shouldered 
drift having a small diameter of 0.669 in. 
and a large diameter of 0.866 in. When re¬ 
placing the bushings, press them in until 
flush w'ith the bushing boss, and so the 
chamfered side is to the inside of the 
cover. These bushings will not need to be 
reamed. 

7. Inspect the starter spring for a worn, 
collapsed, or damaged condition, and re¬ 
place it as necessary. 

8. Inspect the crank gear stop bumper 
and the stop stud for a worn or damaged 
condition and replace it as necessary. Pay 
special attention to the metal sheath 
around the bumper and replace the 
bumper if it is damaged. 

9. Inspect the spring dowel pin for a 
worn or damaged condition and remove it 


only if replacement is necessary. The pin 
is a press fit into the cover. 

10. Rotate the crank pedal in both 
directions and check to see if it locks in 
both extreme positions. If it fails to lock, 
the pedal spring should be replaced. 


ASSEMBLY 

1. Assemble parts to the mainshaft in the 
reverse order of disassembly. The clutch 
gear bushing is pressed into the gear. 

2. Position the starter spring on the 
crank gear so the spring is wound counter¬ 
clockwise from the center when viewed 
from the cover side. 

3. Install the crank gear in the gear 
shaft cover bushing, taking care to secure 
the loop of the spring on the spring dowel 
pin. 

4. Secure the crank gear shaft in a w'ood 
or copper-jaw'ed vise, rotate the cover until 
the spring is properly tensioned, unwind 
the cover I-I 1 ^ turns, and then mount the 
crank gear stop stud and bumper to the 
cover. Remove the cover assembly from 
the vise, and secure the stop stud acorn 
and washer. 

5. Secure the crank gear shaft support 
assembly (if applicable). 

6. Assemble the crank and pedal assem¬ 
bly or the crank clevis and then the crank 
and pedal assembly (if applicable). Before 
securing the assembly with the crank bolt 
and nut, and the cover to the crankcase, 
make sure the crank is so positioned on 
the shaft splines as to allow the crank to 
be operated without smashing your shin or 
the crank against the footrest while kick¬ 
ing the engine over. 



1. Cronk nut (1968 ond earlier) 

2. Cronk bolt 

3. Crank ond pedal assembly 

(1968 and earlier) 

3A. Crank and pedal assembly 
(1969 ond later) 

4. Stop stud ocorn nut ond waiher 

5. Crank gear itop bumper 

6. Crank geor itap *tud 

7. Cronk gear 

7A. Crank gear shaft 

support (1971-72) 

78. Cronk gear shaft 
inner bushing 


7C. Crank geor shoft support 

bolt & L.W. (5) (1971-72) 
7D. Cronk gear shaft support 
dowel pin (2) (1971-2) 
7E. Washer (1973 4 later) 

8. Spring 

9. Clutch gear lock ring 
9A. Clutch gear lack ring 

(late 1970) 

10. Clutch spring collar 

11. Clutch spring 

12. Clutch 

12A. Clutch gear lack ring 
(late 1970) 


13. Clutch gear assembly 

14. Clutch geor lack ring 

15. Clutch gear bushing 

16. Crank pedal screw (1968 ond 

earlier) 

17. Cronk pedal 

1 8. Cronk pedal ball 

19. Crank pedal spring 

20. Crank (1968 and eorlier) 

21. Cronk gear shoft bushing 

22. Spring dowel pin 

23. Cronk clevis (1969 ond loter) 
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Engine and Transmission Specifications 


M-Models, X, Z, SR, TX/SX 125 


LUBRICATION 

SYSTEM 


Piston 

Cy linder Clearance 
(1965-66 M-50) 

(1967 and later M-65) 

(1968-72 M-125) 

(1970 and later M-100, SR-100) 

(1973 and later X-90, Z-90, TX/SX 125) 
Piston ring side clearance 
M-50, M-65 (1965) 

M-50, M-65 (1966 and later) 

M-125, X-90, Z-90, TX/SX 125 

M-100 

SR-100 

Piston ring end gap 
Piston pin fit in piston 

Piston pin fit in connection rod roller bearing 

Connecting Rod and Crankshaft 
End plav between crank throws 
M-50,' M-65 
M-125 
M-100 

X-90, Z-90, SR-100, TX/SX 125 
Fit on crank pin tearing 
M-50, M-65 
M-125, M-100 
Crankshaft endplay 

All models (1973 & earlier) 

X, Z, SR, SX (1974) 

Ignition 

Spark plug gap 
(1965) 

(1966 and later) 

Circuit breaker gap 
(M-125) MSR-100 
(M-50, M-65) 

(1973 and later, all models) 

Timing 

Timing Mark “A” 

M-50 

M-65 (1967-70) 

(1971-72) 

X-90, Z-90 

M-100, M-125, SR-100. TX-125 


.0005-.0010 in. 

.002-0025 in. 

.002- 0027 in. 

002-.0027 in. 

001- 002 in. 

Upper 002-.004 in. 

Lower .001- 004 in. 

Both .002-.004 in. 

Both .003- 0045 in. 

004-.006 in. 

Upper .005-.006 in. 

Lower (where used) 003-.004 in. 
.008-.014 

Light press at 70° F 
.0001- in. at 70* F 


.002-001 in. 
.001- 006 in. 
.006- 008 in. 
012- 020 in. 

.00015 in. 
0002-0001 in. 


.002-001 in. 
.004- 008 in. 


.020- 025 in 
.025- 030 in. 

016 in. 

.018 in. 

.016 in. 


27* (.115 in.) BTC 
23* ( 073 in.) BTC 
22V/ ( 0S0 in.) BTC 
20U* (.077 in.) BTC 
20* ( 073 in.) BTC 


S and B Models 


165. Hummer and Siijxv-IO BT. BTC. BTF, and Bill 


*iston Assembly 
Fit in cylinder 
Ring eiul-gap 
Ring end-clearance 

Piston pin fit 
Connecting Rotl 
Piston pin lit 

End-play lietween flywheels 
Fit on crank pin 
c lywheel Assembly 
Sprocket shaft 
Generator shaft 
Fly wheel maximum run-out 
Mainshaft maximum run-out 
End-play in crankcase 
Crankcase Assembly 
Main bearing fit in case 
Main tearing fit on shaft 
Generator armature commutator 
maximum run-out 
Cam maximum run-out 
Minimum atr gap at pole piece 
Clutch 
Type 

Torque capacity 
Clutch disengagement 
Chain 
Type 

Mainshaft Croup 
Bearing fit in bore 
Bearing fit on shaft 
Drive gear fit on mainshaft 
Mainshaft end-play 


0.0025-0.0035 in. 

0 012-0.020 in. 

<D 

0.0001 in. interference fit at 70' F 

0.0002-0.0012 in. loose 
0.011-0 017 in 
0 0010-0 0013 in. loose 


0.0005 in. tight—0.0005 in. loose 
0.0001-0 0007 in. loose 

0.003 in. (model 165 only) 

0.005 in. 

0.002 in. (except model 165) 

Bundl'd fabric disc wet clutch 
35 ft lhs 
0.056-0.064 in. 

•*h in. single strand pitch chain 

0 0005 in. loose—0.0005 in. tight 
0.0001 in. loose—0.0005 in. tight 
0.001-0.0025 in. loose 
0 000-0.022 in. 


0.0015-0 0055 in. 

0 008-0 019 in 
0.006-0.008 in (top ring) 

0 002-0.004 in. (bottom ring) 

0 0001 m. interference fit at 70* F 

0 0002-0.0012 in. loose 
0 011-0.018 in. 

<D 


0 0005 in. tight—0.0005 in. loose 
0 0001-0.0007 in. loose 


0 005 in. 

0.002 in. 

Bonded fabric disc wet clutch 
35 ft lhs 
0.056-0.064 in. 


•\ in. single strand pitch chain 

0.0005 in. loose—0.0005 in. tight 
0 0001 in. loose—0.0005 in. tight 
0 001 -0.0025 in. loose 
0.000-0.022 in. 


Must resist a turning torque of 75 ft lhs in flywheel 
Must resist a turning torque of 75 ft lbs in flywheel 


0.009 in. 
0.002 in. 
0.003-0.012 i 


0.009 in. 
0.002 in. 

0 003-0 012 ii 


OIL INJECTED MODELS 

Oil Pump 
REMOVAL 

1. Disconnect the oil pump cable from 
the control lever on the pump. 

2. Loosen the oil line clamps and move 
them back on the oil lines. Disconnect the 
oil line from the pump fittings. Note to 
which fitting each oil line is connected to 
so they will not be reversed upon installa¬ 
tion. 

CAUTION: If for any reason the banjo 

fittings are removed the aluminum 

washers on either side of the fittings must 

be replaced with new items. 

3. Remove the two mounting screws, 
and pull off the oil pump. The O-ring be¬ 
hind the oil pump should be replaced 
every time the oil pump is removed. 

INSTALLATION 

1. Mount the oil pump to the engine 
with the two mounting bolts. Use a new 
O-ring behind the pump. 

2. Connect the oil line to the pump, 
and reposition the clamps. 

3. Bleed the oil pump. Connect the oil 
pump cable, and adjust it. 



3. Oil line fitting 9, \Vosh*r, thrust 

4. Aluminum washer JO. Oil pump drive shaft 

5. Screw (short) 1|. Intake fitting with check ball 

Oil pump assembly 

Bleeding the Oil Pump 

1. Disconnect the oil line from the fitting 
on the manifold. Do not remove the fitting. 

2. Drain the gas tank of gas, and fill with 
a gas/oil mixture of 50/1 for the SS/SX 
175/250 or 25/1 for the other models. 

3. Make sure that the oil tank is filled 
with H-D ‘Two-cycle Lubricant.” 

4. Start the engine and allow it to idle. 
Hold the oil pump control lever in the wide 
open position until the oil coming from 
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Engine and Transmission Specifications (cont.) 


S and B Mod fit 


16 5, Hununpr and Sujtrr-10 


BT, BTU. BTF, and BTI1 


Countershaft Group 

Bushing fit on shaft ends 
First gear fit on shaft 


0 0005-0 0015 in loose 
0.0007-0.0022 in. loose 


0 0005-0.0015 in. loose 
0.0007-0.0022 in. loose 


© King eml-clearance 

165 and Hummer models (top and bottom 
rings) 0 004-0 005 in. 

1960 Super-10 (top and bottom rings) 
0.009-0 011 in. 

1961 Super-10 (top ring) 0.009-0.011 in. 

1961 Super-10 (bottom ring) 0.004-0.005 in. 

® Connecting rod fit on crank pin 
BTU 0 0010-0.0013 in. loose 
BT, BTF, and BTH 0 0013-0.0025 in. loose 


Fist on 
Ring size 

1st comp.—width 
2nd comp.—width 
Piston clearance 


SS/SX 175/250 


Top compression ring: 
End gap 

Side clearance 

Bottom compression ring: 
End gap 


Side clearance 
Pin fit in piston # 

# Piston and pin are both color coded either 
black or white and must match. 

Pin fit in connecting rod 

Connecting Rod 

End play between flywheels 
Fit on crankpin 


Piston Assembly 

Fit in cylinder ( 1968 and earlier) 

(1969 and later) 

Compression rings end-gap 
Compression rings side-clearance 
Oil control ring end-gap 
Oil control ring side-clearance 
Piston pin fit in piston 

Piston pin fit in upper connecting rod bushing 
Connecting Rod 

End-play between flywheels (1968 and earlier) 
(1969 and later) 

Fit on crankpin bearing 
Valves 

Fit in guide (exhaust) 

Fit in guide (intake) (1968 and earlier) 

(1969 and later) 

Valve Springs 
Rocker Arrm 

Shaft fit in bushings 
End-play 

Oil Pump 

Minimum pressure measured at 25 mph in 
fourth gear 
Gear case 

Camshaft in crankcase bushing 
Camshaft end-play 
Flytthcel Assembly 
Mainshafts run-out 
End-play in crankcase 

Mainshaft fit in camshaft support plate bushing 
Clutch 

Type ( 1968 and earlier) 

( 1969 and later) 

Capacity 

Spring frce-length 
Spring set up 
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0.059 in. (1.5 mm) 

0.059 in. (1.5 mm) 

SX-175/SS-175 

0.0006-0.0018 # (0.015-0.045 mm) 

04)013-0.0021 • (0.003-0.054 mm) 

0 Measured on major diameter as follows: SX1-75 
—0.87 in. (22 mm), SX-250—1.0 in. (25 mm) 
from bottom of skirt 

SX-175/SS-175 

0.008-0.014 in. (0.20-0.35 mm) 

SX-250/SS-250 

0.01-0.016 in. (0.25-0.40 mm) 

0.0043-0.0060 in. (0.11-0.152 mm) 

SX-175/SS-175 

0.008-0.014 in. (0.20-0.35 mm) 

SX-250/SS-250 

0.01-0.016 in. (0.25-0.40 mm) 

0.0031-0.0048 in. (0.08-0.12 mm) 

White—0.00004-0.0002 in. (0.001-0.0065 mm) 
Black—0.00002-0.0002 in. (0.0005-0.006 mm) 


0.0001-0.0002 in. loose (0.002-0.006 mm loose) 


0.012-0.016 in. (0.30-0.40 mm) 
0.0004-0.0008 in. (0.01-0.02 mm) 


0.002 in. loose 
0.004 in. loose 
0.010-0.016 in. 
0.001-0.002 in. 
0.010-0.014 in. 
0.001-0.002 in. 

Light hand press at 70° F 
0.0006-0.0012 in. loose 


0.004-0.008 in. 

0.006-0.010 in. 

0.0005-0.001 in. 

0 002 in. loose 
0.0015 in. loose 
0.001 in. loose 
© 

0.0005-0.0015 in. 

Select those spacer washers which are needed to 
compress the spring washer. 


3 psi 

0 0005-0.0015 in. 
0.001-0.004 in. 


0 001 in. maximum 
0 0005-0.0025 in. 
0.0005-0.002 in. 

Wet-multiple disc 
Dry-multiple disc 
© 

1.90 in. 

© 


the oil line at the manifold is free of air 
bubbles. 

5. Drain the gas tank of any gas/oil mix¬ 
ture and fill with pure gas. 

• 6. Adjust the oil pump cable. 

Oil Pump Cable Adjustment 

1. Adjust the oil pump cable after ad¬ 
justing the throttle cable. 

2. Remove the oil pump cover. 

3. With the throttle held in the wide 
open position the maximum flow mark on 
the pump control lever should align with 
the index mark on the body. If the marks 
do not align, use the cable adjuster to 
adjust the cable so that they do. 


SPRINT MODELS 

The Sprint employs a pressure-fed oil 
pump which forces the oil to circulate 
through and lubricate the lower end con¬ 
necting rod, camshaft, rocker arm bear¬ 
ings, and the valve train, while the excess 
oil which is thrown off the connecting rod 
and crankshaft splash lubricates the cylin¬ 
der assembly, the main bearings, and the 
transmission. The gearcase is kept well- 
oiled by the oil which drains down from 
the cylinder head through the push rod 
housing, and the remaining oil from the 
head drains into the crankcase through the 
exhaust rocker arm cover and oil return 
pipe. 

There are two scavenger methods em¬ 
ployed to return the oil into circulation 
once it has reached the crankcase. On 1963 
and earlier models, the oil is passed from 
the scavenger pocket through a filter by 
the action of a duplex oil pump which 
then forces the oil through the pump body 
and into the gearcase. The oil then returns 
to the crankcase for recycling by passing 
through a gap between the two compart¬ 
ments as it attempts to seek its ow n level. 

On the 1964 and later models, the oil 
drains directly into the crankcase sump 
where it is picked up for recirculation by 
an inlet pipe in the center of the feed 
pump filter. 

OIL PUMP 
Disassembly 

1. Drain all the engine oil as described 
in “Maintenance’. 

2. Remove the gearcase cover as de¬ 
scribed in the “Gearcase” section and plug 
up all the openings into the crankcase. 

3. On 1968 and earlier models remove 
the camshaft support assembly as de¬ 
scribed in the “Gearcase” section. 

4. Remove the drive gear locknut and 
lock while holding the pinion gear steady. 

5. Remove the drive gear using Two- 
Jaw Fuller (11-0 part no. 97292-61P) and 
Cap (H-D part no. 95652-43A), or suitable 
substitutes, taking care not to damage the 
threads that the cap protects. 

6. Remove the scavenger line connec¬ 
tion and both washers from 1963 and ear¬ 
lier models. 

7. Remove the pump bolts and locks, 
then remove the entire pump assembly 
from the gearcase. 


Sprint Models 
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Engine and Transmission Specifications (cont.) 

Spkint Models 


Primary Drive 

Type (1968 and earlier) 

(1969 and later) 

C ear box 

Gear shifter cam end-play in cases 
Gear shifter cam clearance in right-side cam 
hushing 

Gear shifter cam clearance in left-side cam 
bushing 

Shifter fork clearance on gear shifter cam 
Shifter pawl carrier shaft in cover bushing 
Shifter pawl carrier shaft in crankcase bushing 
Mainshaft Group 

Sprocket gear on mainshaft 
Mainshaft third gear on mainshaft 
Mainshaft end-play 
Countershaft Group 

Countershaft first gear on countershaft 
Countershaft second gear on countershaft 
Countershaft end-play 


Helical gears with provision for automatic backlash 
take-up on early 1961 models. 

Helical gears in the crankcase 

0.001-0.008 in. 

0.0005-0.0015 in. 

0.0005-0.0015 in. 

0 001-0 0015 in 
0 0005-0 0015 in. 

0.0005-0 0015 in 

0.0005-0 0015 in. 

0.001-0.002 in. 

0 008-0.010 in. 

0.001-0 002 in. 

0 001-0 002 in 
0.004-0 008 in. 


© Valve springs 






Frec- 

Valve 

Com¬ 




Length 

Posi¬ 

pressed 

Pound¬ 

Part 

Model 

Spring 

tion 

Length 

age 

So. 

All C 
Models 






and 

1968 

and 

Earlier 

Models 

1.64 

Open 

0.98 

44.0 

18205-6 IP 

Inner 

Closed 

1.28 

25.0 

(Inner) 

1.77 

Open 

1 14 

88.0 

18206-61P 

Outer 

Closed 

1.42 

50.0 

(Outer) 

11 and SS 

1962-63 

1.64 

Open 

0.98 

4S.0 


Inner 

Closed 

1.30 

28.0 

18203-6 IP 

Model H 

1.77 

Open 

1.10 

105 0 

(Inner) 

Only 

Outer 

Closed 

1.42 

55.0 


1969-70 

1.64 

Inner 

Open 

Closed 

1.00 

1.36 

45.1 

18.0 

18204-6 IP 

350 cc 

1.77 

Open 

1.14 

97.9 

(Outer) 

Model SS 

Outer 

Closed 

1.49 

41.8 



© Capacity 

1966 and earlier 1800 lbs/in. 
1967-68 2250 lbs/in. 

1969 and later 2040 lbs in. 

© Spring set up 

1963 223 lbs @ 1.12 in. 

1964-68 265 lbs (a 1.12 in 
1969 and later 220 lbs (S 1.12 in. 



b Nut 

2. Dnv« gear lock 

3. Drive gear 

4. Scavenger line connection 

5. Copper wather (2) 

6. Bolt (4) 

7. Pump body lock (4) 


8. Pump assembly 

9. Scavenger line 

t0. Scavenger line gosket 

11. Outer cover 

12. Inner cover 

13. Gear 

14. Feed idler gear 


15. Key 

16. Feed gear 

17. Idler geor 

18. O-ring 

19. Dowel pin (4, 1963) (2, 1964) 

20. Pump body 


Oil pump assembly 



Removing the oil pump drive gear. 


8. Remove the scavenger line and gas¬ 
ket from 1963 and earlier models. 

9. Remove the inner and outer covers, 
the upper gear (when looking at the pump 


body from the outer cover side), the feed 
idler gear, the feed driving gear key and 
gear, and the idler gear. 

10. Remove the O-ring from the inner 
cover, inspect the dowel pins for a worn or 
damaged condition, and remove them only 
if necessary. 

Inspection 

1. Clean all the parts in a suitable sol¬ 
vent and blow them dry, remembering to 
blow all the oil passages clear. 

2. Inspect all the gears for a worn or 
damaged condition and replace them as 
necessary’. Gears should be replaced in 
sets. 

3. Inspect tbe remaining components for 
a worn or damaged condition and replace 
them as necessary. 

Assembly 

I. Assembly is basically the reverse 
order of disassembK 


2. Lightly oil all moving parts with 
clean engine oil before assembling them. 

3. Press the new dowel pins into the 
pump body (if applicable). 

4. Proceed in the following manner for 
all 1963 and earlier models: 

a. Slip the upper gear and idler gear 
shafts into the upper hole on the outer 
cover side ol the pump body. 

b. Assemble the feed gear and key 
onto the idler gear shaft, and the feed 
idler gear shaft onto the scavenger gear 
shaft. 

c. Assemble the inner and outer cov¬ 
ers onto the pump body, then install the 
O-ring to the inner cover. 

d. Position the scavenger line gasket 
then install the scavenger line. 

e. Place the oil pump into position in 
the crankcase, making sure that the O- 
ring remains in position in the inner 
cover. 

f. Hold the copper gaskets in place 
on either side of tne scavenger line and 
assemble the scavenger line connection 
to the pump body without securing it. 

g. Install the pump body bolts and 
new locks, then tighten them finger-tight 
before securing them in diagonal pairs. 

5. Proceed in the following manner lor 
all 1964 and later models: 

a. Insert the upper and idler gear 
shafts into the outer cover, then position 
the inner cover over the shafts, taking 
care to correctly register the dowel pins. 

b. Install the O-ring on the inner 
cover, and mount the pump in the 
crankcase with the pump body bolts and 
new locks. 

6. Wipe the gear shaft and drive gear 
tapers clean, then install and secure the 
drive gear to the shaft with a nut and a 
new lock. The shaft can be kept from ro-' 
tating by pressing down on one side of the 
driving gear. 

7. Install the gearcase cover as de¬ 
scribed in the “Gearcase” section. 
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NOTE: For an operational theory, gen¬ 
eral inspection, and troubleshooting 

chart, refer to the “ Carburetor ” section 

under “General Information.” 

CARBURETORS 

Models M-50and M-65 

DISASSEMBLY (1965 MODEL) 

1. Close the peteock and remove the 
fuel line at the carburetor. 

2. Loosen the clamp screw and remove 
tire silencer, clamp, air filter, and the filter 
gasket. 

3. Remove the intake manifold clamp 
screw and pull and twist the carburetor 
free of the intake port. 

4. Remove the mixing chamber cap 
screws, close the throttle, compress the 
throttle slide spring by hand, disengage the 
throttle cable from the throttle slide, then 
remove the pivot pin and the choke control 
lever and spring. 

5. Remove the pivot screw and choke 
return spring, then remove the choke 
plate. 

6. Remove the gas strainer cap screw, 
washer, and the strainer cap. 

7. Remove the bowl cover screw, bowl, 
and bowl gasket. The float can now be re¬ 
moved bv first removing the float lever pin 
and float needle. 

8. Unscrew the main jet, then remove 
the idle speed adjusting screw and spring. 



CARBURETOR 


£hPeking the float h-vvl. M -50 ami M 6-5. 

DISASSEMBLY (1966 AND LATER 
MODELS) 

1. Close the petcock and remove the 
fuel line at the carburetor. 

2. Remove the silencer mounting 
screw, silencer, spacer and spring, air 
filter, and the silencer gasket but only if 
inspection of the gasket indicates that it 
should be replaced. 

3. Loosen the manifold clamp screw' 
and pull and twist on the carburetor until 
free. 

4. Loosen the mixing chamber cap 
screws and pull the cap and throttle slide 
assembly free of the carburetor body. 

5. Close the throttle, compress the 
throttle slide spring by hand, disengage the 
throttle cable from the slide fastener, un¬ 
screw the fastener from the slide, and re¬ 
move the needle and retainer clip. 
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FUEL SYSTEMS 


Silencer 
Screw 
Clamp 
Air filler 
Gosket 

Carburetor manifold icrew & nut 
Mixing chamber cop screw (2) 
Throttle slide spring 
Throttle slide 

Mixing chamber cap and gasket 
Pivot pin 

Choke stop lever and spring 

Pivot screw 

Choke return spring 

Choke lever and plate 

Strainer cap screw 

Strainer cop washer 

Strainer cap 

Stroiner 

Bawl screw (2) 

Float bowl 
Bowl gasket 
Float 

Flaot pivot pin 
Float needle 
Moin jet 

Idle speed adjusting screw 
Idle speed adjusting screw spring 
Carburetor body 



Carburetor assembly (1965 models), M -50 and M -65. 


6. Remove the choke plate from the 
choke pin, push out the choke pin retainer 
clip, and remove the pin and pin spring.. 

7. Inspect the throttle cable adjusting 
screw and nut, and remove and replace 
them only if necessary. 

8. Remove the gas strainer cap screw, 
cover, large and small strainer gaskets, 
strainer, bowl cover screws and washers, 
and then separate the cover from the gas¬ 
ket. 

9. Remove the float retainer clip, float 
pin, pin spring, and float. 

10. Unscrew the needle jet plug, re¬ 
move the plug gasket, and remove the main 
nozzle. 

11. Remove the pilot jet, main jet carrier, 
main jet, idle-speed adjusting screw and 
spring, throttle slide adjusting screw and 
spring, and the insulating bushing, only if 
it requires replacement. 

ASSEMBLY 

1. Assembly is basically the reverse 
order of disassembly with the following ex¬ 
ceptions, which pertain to the 1965 model- 

a. Position the float needle in the car¬ 
buretor body, then insert the pivot pin 


b. Hold the carburetor so the float is 
up and resting on the float pin, then 
measure the distance from the float’s top 
ridge to the bowl seat. 

c. If the above measurement is not 
within %- 7 /i6 in., the situation may be 
corrected by carefully bending the float 
tang slightly. If this doesn’t correct the 
problem, the float or the needle or both 
may be damaged and in need of replace¬ 
ment. 

2. Open the throttle and engage the 
cable sheath in the piston cap and the cable 
itself to the piston body, and then mount 
the piston cap on the carburetor body. 

3. Install the carburetor on the intake 
manifold. 

4. Adjust the throttle cable as described 
in the “Tune-Up” section. 

5. Mount ana secure the air cleaner and 
silencer assemblies. 

6. Connect the fuel line to the carbure¬ 
tor and fuel tank. 

7. Adjust the carburetor as described in 
the “Tune-Up” section. 

Models M-125 and M-100 
DISASSEMBLY 

1. Remove the air cleaner assembly. 
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1. SiUnctr covar 

2. Screw 

3. Spacer and lpring 

4. Air filter 

5. Gaiket 

6. Carburetor monifold clamp and tcrew 

7. Mixing chamber cop 

8 Screw (2) 

9. Throttle slid* spring 

10. Coble foslener 

11. Throttle slide 

12. Needle 

13. Retainer clip 

14. Choke plate 

15. Choke pin 

16. Retainer clip 

17. Choke pin spring 

18. Cable adjusting screw 

19. Cable adjusting nut 

20. Gas strainer 

21. Screw 

22. Strainer cover 

Carburetor assembly (1966 anti 

2. Close the petcock and disconnect the 
fuel line at the carburetor. 

3. Close the throttle, depress the choke, 
unscrew the mixing chamber cap nut, and 
pull the throttle assembly free of the car¬ 
buretor body. 

4. With the throttle closed, compress the 
throttle slide spring, disengage the throt¬ 
tle cable from the slide, remove the needle 
retainer clip, needle, and the throttle slide 
spring. 

5. Inspect the cable adjusting screw, nut, 
and the choke rod hair pin spring and re¬ 
move them only if they are in need of 
replacement. 

6. Remove the gas strainer cap, gas line 
fitting, strainer gaskets, strainer, bowl 


23. Strointr gasket 'small) 

24. Strainer gasket (lorge) 

25. Bowl cover screw and wosher (2) 

26. Bowl caver 

27. Bowl cover gosket 

28. Float pin 

29. Float pin spring 

30. Retainer clip 

31. Float 

32. Main body 

33. Needle jet plug 

34. Needle jet plug gasket 

35. Needle jet 

36. Pilot jet 

37. Moin jet corrier 

38. Main jet 

39. Idle speed odjusting screw 

40. Idle speed odjusting screw spring 

41. Throttle slide odjusting screw 

42. Throttle slide odjusting screw spring 

43. Insulating bushing 

Idler models), M-50 and M 65. 

cover screws and washers, and carefully 
pull the bowl straight down and away 
from the carburetor body. 

7. Remove the bowl gasket, the float, 
float lever pivot screw, float lever, and the 
float needle. Remove the float pin lockring 
from the bowl cover to remove the float 
pin and spring. 

8. Unscrew the jet cap, remove the cap 
washer, unscrew the main jet, needle jet 
and the pilot jet. 

9. Remove the throttle stop screw and 
nut, and the pilot air screw and spring. 

ASSEMBLY 

1. Assembly is basically the reverse 
order of disassembly, but take note of the 
following exceptions. 


2. Install the pilot jet in the carburetor 
body before installing the needle and the 
main jet. 

3. Install the float needle in the bowl 
cover, engage the fingers of the float lever 
in the slot provided in the neck of the float 
needle, and insert the pivot screw through 
the pivot hole in the end of the float lever 
and into the bowl cover. 

4. Check the float level in the follow¬ 
ing manner: 


13 64" TO 15 64” 



a. Invert the bowl cover and lay a 
straightedge across its face. 

b. Measure the distance from the 
highest point of the float lever to the 
straightedge. Carefully bend the lever if 
necessary to bring the measurement 
within 13 4<- , %4 in. 

c. If repeated attempts to correct 
the level fails, either the lever, needle, or 
float are at fault, and one or more of 
these items will have to be replaced. 

5. Assemble the float pin lockring and 
the pivot screw, engage the float witn the 
float lever, and mount the assembly in the 
bowl, taking care to insert the float shaft 
on the bottom of the float in the hole pro¬ 
vided for it in the bottom of the bowl. 

6. Assemble the choke rod hairpin 
spring, cable adjusting nut, cable adjusting 
screw, and the piston cap nut on the pis¬ 
ton cap and choxe assembly. 

7. Insert the needle in the throttle slide 
and use the retainer clip to secure the 
needle in the desired groove. Unless ab¬ 
normal carburetion is required, use the 
middle groove. 

8. Slip the cable through the adjusting 
screw, then position the throttle slide spring 
on the cable. 

9. Press down on the choke slide and 
position the throttle slide assembly on it. 
The cable can be secured in the slide once 
the spring is compressed by hand. 

10. Mount the carburetor on the intake 
manifold. 

11. Open the throttle handgrip and slip 
the throttle assembly in place in the car¬ 
buretor body taking care to align the mix¬ 
ing chamber cap lug with the carburetor 
notch. Install and secure the mixing cham¬ 
ber cap nut. 

12. Mount the fuel line and the air 
cleaner assembly. 

13. Adjust the carburetor as described 
in the “Tune-Up” section. 

Model 165 
DISASSEMBLY 

1. Remove the carburetor cover and air 
cleaner assemblies. 
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1. Mixing chamber cop nut 

2. Mixing chamber cap and choke 

assembly 

3. Needle retainer clip 

4. Needle 

5. Throttle slide 

6. Throttle slide spring 

7. Spring adjusting screw 

8. Spring adjusting nut 

9. Choke rod hairpin spring 

10. Intoke p'pe clamp screw 

11. Intake pipe clomp 

12. Gas strainer cap 

13. Gas line fitting 

14. Gos stroiner gasket (2) 

15. Gas strainer 

16. 8ow! cover screw ond wosher (2) 

17. Bowl cover 


18. 8ow! gasket 

19. Float 

20. Float lever pivot screw 

21. Float lever 

22. Float needle 

23. Float pin lock ring 

24. Float pin spring 

25. Float pin 

26. 8ody 

27. Jet cap 

28. Washer 

29. Main jet 

30. Needle jet 

31. Pilot jet 

32. Throttle slide stop screw 

33. Throttle slide stop screw nut 

34. Pilot air screw 

35. Pilot air screw spring 


Carburrtor assembly, M-125 and M-100. 



5. Needle 

6. Mounting screw 

7. Carburetor insluotor 

8. Carburetor to cylinder 

bushing 

9. Carburetor gosket 

10. Jet holder 

11. Jet holder gasket 


17. Float needle 

18. Floot needle seat 

19. Float primer pin 

20. Float primer spring 

21. Floot primer cotter pin 

22. Throttle slide guide 

screw 

23. Carburetor body 


Carburetor assembly. Model 165. 


from the slide cap. The float needle should 
seat in the needle seat. 

4. Position the carburetor gasket, bush¬ 
ing, and insulator on the carburetor body 
and mount the carburetor to the carbure¬ 
tor mounting flange. The slotted end of the 
bushing should be up and toward the cyl¬ 
inder. 

5. Slip the needle retainer into the proper 
groove in the needle. 

6. Complete the assembly of the throttle 
components and adjust the carburetor as 
described in the “Tune-Up” section. 


B-Models 


2. Shut the petcock and disconnect the 
fuel line at the carburetor inlet connection. 

3. Unscrew the carburetor cap and pull 
on the throttle cable to remove the slide 
cap, spring, slide, slide needle retainer, and 
the needle as an assembly. 

4. Close the throttle at the handgrip, 
squeeze the slide and cap together, and 
disengage the cable from the slide by care¬ 
fully prying it free with a small, flat screw¬ 
driver. The assembly is now free to be dis¬ 
assembled. 

5. Loosen the mounting screw and re¬ 
move the carburetor body from the intake 
manifold along with the carburetor gasket, 
bushing, and insulator. 

6. Remove the jet holder, needle jet, 
and gasket from the bottom of the carbu¬ 
retor body using a suitable socket or open- 
end wrench only. If inspection indicates the 
need for replacement or special attention, 
the main jet can be removed from the 

128 


holder with a suitably sized screwdriver. 

7. Remove the bowl cover screws, 
cover, float, and also remove the float 
needle from the float. 

8. Inspect the float needle seat. Remove 
and replace it only if necessary. 

9. Remove and replace the float primer 
cotter pin, and remove the float primer 
spring, and the primer pin if inspection in¬ 
dicates the need for replacement. 

10. The throttle slide guide screw can 
be removed from the carburetor if so de¬ 
sired. 

ASSEMBLY 

1 Assembly is basically the reverse 
order of disassembly, with certain excep¬ 
tions. 

2. Insert the float needle in the float and 
install the assembly in the float bowl. 

3. Mount the bowl cover on the car¬ 
buretor body so the primer pin is away 


DISASSEMBLY 

1. Remove the air cleaner assembly {if 
applicable), disconnect the throttle cable 
at the carburetor, shut the petcock, discon¬ 
nect the fuel line at the carburetor, and re¬ 
move the carburetor from the cylinder 
mounting flange. 

2. Remove the thin and heavy carbure- 
tor-to-cylindcr gaskets, the bowl cover 
screws and locKwashcrs, and the bowl 
cover and gasket. 

3. Free the float by pressing the float 
pin free of the cover, then remove the inlet 
needle, seat, spring, and gasket with a 
screwdriver that has a thick blade. 

4. Unscrew the main adjusting screw 
and remove the packing nut and packing. 

5. Remove the idle adjusting screw, 
spring, idle tube, nozzle, and the nozzle 
gasket, which may have to be pried out 
and replaced. 

6. Inspect the throttle shaft and bearing 
assembly for signs which would indicate 
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1. Corburctor to cylindtr 

gasket—tbin (2) 

2. Corboretor to cylinder 

gasket—heavy 

3. Bowl covtr screw and 

lock wosher (3) 

4. Bowl cover 

3. Bowl cover gasket 

6. Float lever pin 

7. Carburetor float 

8. Inlet needle, spring, 

seat and gasket 

9. Main adjusting screw 

10. Main adjusting screw packing nut 
1 1. Main adjusting screw pocking 
12 Idle adjusting screw 
13. Idle adjusting screw spring 
14 Idle tube 

15. Carburetor nozzle 

16. Nozzle gasket 

17. Throttle shaft 

18. Throttle shaft retaining clip 

19. Throttle shaft spring 

20. Throttle shoft seal 


21. Throttle shutter screw 

ond lock washer 

22. Throttle shutter 

23. Choke shutter screw 

and lock wosher 

24. Choke shutter 

25. Choke shoft ond lever 

26. Choke friction pin 

27. Choke friction pin spring 

28. Idle speed regulating screw 

29. Idle speed regulating 

screw spring 

30 Throttle lever retaining screw 

31. Throttle lever retaining 

lock wosher 

32. Throttle lever retoining wosher 

33. Throttle lever 

34. Throttle lever spring lock woshei 

35. Throttle Stop lever 

36. Throttle wire retaining screw 

37. Throttle wire connection 

retaining clip washer 

38. Throttle wire connection 

39. Channel welch plug 


('itrburrhtr .tvss'mlily. B Modrlv 


the need for replacement, and remove 
them if necessary in the following manner: 

a. Pry the throttle shaft retaining clip 
free of its groove on the shaft and re* 
move the shaft spring, seal, shutter 
screw, and shutter. The shaft is now free 
to be removed from the carburetor body. 

b. If the choke shaft is to be removed, 
take care not to lose the friction pin 
and spring by holding your thumb over 
them while withdrawing the shaft. 

INSPECTION 

1. Clean all parts other than the gaskets 
and float in a suitable solvent and blow 
them dry, taking care to blow all the pas¬ 
sages clear. Do not attempt to scrape de¬ 
posits off with metal instruments. 

2. To inspect the idle mixture discharge 
ports, the welch plug will have to be re¬ 
moved by carefully punching a small, shal¬ 
low hole in the plug at a point near the 
rim, and then prying the plug free. When 
installing a new plug, do so with a suit¬ 
ably sized drift, taking care to make it a 
tight fit. 

3. Inspect all the parts for a worn, 
scored, grooved, or otherwise damaged 
condition, and replace them as necessarv. 


If the tip of the inlet needle is not in good 
condition, the fuel level will not be cor¬ 
rect. If the throttle or choke shaft bearings 
are worn or damaged, air leakage will 
occur which causes rough idling. 

4. Inspect the gaskets and float for a 
worn, damaged, or gas-logged condition, 
and replace them as necessary. 

5. Check the float level in the following 
manner. 



Checking tin* final level. B Models, 
a. Assemble the float lever pin, float, 
inlet needle, spring, seat, and gasket to 
the bowl cover. 


b. Invert the float bowl so the lever 
tang rests on the seated inlet needle. 

c. Measure the distance from the 
edge of the cover (without the cover 
gasket) to the top of the float with a 
straightedge ruler or a depth gauge. 

d. Correct the measurement to l ,3 / 3 2 
in. if necessarv’ bv removing the lever 
pin and carefully bending the float tang 
as required. Bend the tang evenly so the 
float sits squarely in the bowl. 

ASSEMBLY 

1. Assembly is basically the reverse 
order of disassembly, with the following 
exceptions. 

2. Make sure the idle tube is securely 
tightened down during the installation 
procedure. 

3. Check the float for free-motion and 
the correct level. 

4. Secure the throttle shutter to the shaft 
after the spring and clip are installed. 

5. Insert the friction spring and then the 
friction pin into the choke channel and 
hold them temporarily in place with a 
daub of grease, a match, or any suitable 
device which will hold them while the 
choke shaft is moved into place. 

6. Place a thin gasket on either side of 
the thick gasket when mounting the car¬ 
buretor on the cylinder mounting flange. 

7. Complete the assembly procedure 
and adjust the carburetor as described in 
the “Tune-Up” section. 

X-90 f Z-90, SR-100, TX/SX 125 

DISASSEMBLY 

1. Turn the fuel petcock to the off posi¬ 
tion, and disconnect the fuel line from the 
petcock. 

2. Remove the air cleaner and the air 
cleaner housing. 

3. Loosen the intake manifold clamp, 
and using a twisting motion pull the car¬ 
buretor off from the rear. 

4. Remove the two screws from the car¬ 
buretor cover, and remove the cover and 
slide assembly. 

5. Disconnect the throttle cable from 
the throttle slide. Remove the throttle slide, 
return spring, cover gasket, and carburetor 
cover from the cable. 

6. Remove the screw from the center of 
the inlet fitting and the gasket beneath it. 
Remove the inlet fitting, fitting gasket, and 
fuel filter screen. 

7. Remove the choke valve assembly 
and the O-ring beneath it. 

8. Remove two float bowl screws, and 
remove the float bowl and gasket. 

9. Remove the float pivot pin. With¬ 
draw the float, and the float needle. 

10. Remove the main jet, needle jet, pilot 
jet, and the starter jet. 

11. Remove the idle speed and idle mix¬ 
ture adjusting screws and their springs. 

ASSEMBLY 

1. Assembly is the reverse of disassembly. 

SS/SX 175/250 

DISASSEMBLY 

1. Turn the fuel petcock to the off posi- 
tio nand disconnect the fuel line from the 
petcock. 
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1. Manifold clamp screw and nul 

2. Manifold clamp 

3. Carburetor cover screw (2) 

4. Throttle slide 

5. Throttle slide spring 

6. Cover gasket 

7. Carburetor cover 

8. Screw 

9. Washer 

10. Inlet fitting 

11. Gasket 

12. Fuel filter 

13. Choke valve assembly 

14. O-ring 

1 5. Idle mixture screw 

16. Idle mixture screw spring 

17. Idle speed adjusting screw 

18. Idle speed adjusting screw spring 

19. Float bowl screw (2) 

20. Float bowl 

21. Gasket 

22. Float pivot pin 

23. Float 

24. Flaot needle 

25. Needle jet 

26. Main jet 

27. Pilot jet 

28. Starting jet 

29. Insulating sleeve 

30. Cable adjuster 

31. Lock nut 


Carburetor assembly, X-90, 2-90, SR-100, TX/SX-125 


ASSEMBLY 

1. Assembly is the reverse of disassem¬ 
bly, note the following: 

a. The float level should be checked 
and corrected if necessary. The float level 
is measured between the top of each of 
the floats and the float bowl mating sur¬ 
face of the carburetor body with the 
float needle seated. The correct measure¬ 
ment is 0.925-0.965 in. (23.5-24.5 mm) 
for 175 models or 0.689-0.728 in. (17.5- 
18.5 mm) for 250 models. A special tool 
(II-D part no. 97362-74P) is made espe¬ 
cially to check the float level on these 
models although a short steel rule or 
veriner claipers can also be used. If the 
float level is incorrect, bend only the float 
tang to correct adjustment. Make sure 
that both floats are the same height. 

b. Slip the needle into the throttle 
slide, and engage the retainer clip in the 
desired groove of the needle. The middle 
groove is used normally. 

c. Run the throttle cable through the 
rubber boot, adjusting screw, and throttle 
slide spring, then compress the spring by 
hand and insert the cable into the throt¬ 
tle slide. When installing the throttle 
slide into the carburetor bore be sure that 
the cutaway portion of the slide is facing 
the air cleaner. 


2. Remove the air filter assembly. 

3. Loosen the intake manifold clamp 
and using a twisting motion pull the carbu¬ 
retor off from the rear. 

4. Remove the two screws from the car¬ 
buretor cover, and remove the cover along 
with the slide assembly. 

5. If the slide assembly is not in need 
of servicing, it may be placed in a plastic 
bag secured around the throttle cable with 
a rubber band, and placed out of the way. 
If the slide is to be disassembled, disengage 
the cable from the slide and remove the 
slide, return spring, and carburetor cover 
from the cable. The needle can be removed 
from the slide if necessary. If the needle is 
removed be sure to note which groove the 
retainer clip was located in so that it can 
be installed in the same groove unless 
tuning changes have been made. 

6. Remove the screw from the center of 
the inlet fitting and the gasket beneath the 
screw. Remove the inlet fitting and the 
filter screen beneath it. 

7. Remove the idle speed and idle mix¬ 
ture adjusting screws and the spring behind 
them. On some models there is a washer 
and a O-ring behind the screws, take care 
that if fitted they are not lost. 

8. Remove the retaining screw, and pull 
the choke assembly from the carburetor. 

9. Remove the nut from the bottom of 
the float bowl. On SS/SX 175 models the 
main jet is removed with this nut. Remove 
the float bowl. 

10. On SS/SX 2-50; remove the main jet 
and the main jet holder. 

11. Remove the float pivot pin, and re¬ 
move the float and the float needle. On 
SS/SX 250 models, unscrew the float needle 
seat and remove the washer beneath it. 

12. Remove the starting jet, needle jet, 
and the pilot jet. 
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1. Throttle slide stop screw 

2. Pilot oir screw 

3. Carburetor body 

4. Spring 

5. Wosher 

6. O-ring 

7. Inlet fitting 

8. Screw 

9. Washer 

10. Fuel filler 

11. Screw 

12. Storting valve ossy 

13. Float bowl 

14. Bowl nut 

15. Moin jet 

16. Moin jet seat 


(idle) 

17. Float pin 

18. Float 

19. Float needle 

20. Floot needle seot 

21. Washer 

22. Starting jet 

23. O-ring 

24. Needle jet 

25. Pilot jef 

26. Clamp 

27. Clomp screw 

28. Clomp nut 

29. Insulating bushing 

30. O-ring 

31. Wosher 



:l__J 

Carburetor assembly, SS/SX-175 
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1. Throttle slide stop screw (idle) 

2. Pilot air screw 

3. Carburetor body 

4. Spring 

7. Inlet fitting 

8. Screw 

9. Washer 

10. Fuel filter 

11. Screw 

12. Storting valve assy 

13. Floot bawl 

14. 8awl nut 

15. Main jet 

17. Float pin 

18. Float 

19. Float needle 

22. Starting jet 

23. O-ring 

24. Needle jet 

25. Pilot jet 
76. Clamp 

27. Clomp screw 

28. Clamp nut 

29. Insulating bushing 

30. O-ring 

31. Wosher 



Carburetor assembly, SS/SX-250 


Sprint Models 

DISASSEMBLY 

1. Remove the gas tank on 1967 and 
later models, then remove the air filter as¬ 
sembly or the hose. 

2. Shut the petcock, disconnect the fuel 
line at the carburetor, push down on the 
choke (if applicable), open the throttle 
handgrip, slide the rubber boot up the 
cable, unscrew the mixing chamber cap or 
cap screws and washers, and pull the 
throttle assembly from the carburetor body. 

3. lx>osen the intake pipe clamp screw 
and pull and twist the carburetor from the 
manifold. 

4. Disassemble the throttle assembly in 
the following manner: 

a. Close the throttle at the handgrip 
and remove the throttle cable from the 
throttle slide while compressing the 
spring by hand. 

b. Remove the needle retaining clip 
and needle from the throttle slide, then 
remove the throttle spring from the slide. 

c. Remove the cable adjusting screw, 
nut, friction spring, and the choke rod 
rod hairpin spring if so desired. 

5. Disassemble the float bowl assembly 
on 1968 and earlier models in the follow¬ 
ing manner: 

a. Remove the gas strainer cap, gas¬ 
kets, and the strainer. 

b. Remove the bowl cover screws and 
also the cover and gasket. 

c. Remove the float, float lever pivot 
screw, lever, and float valve. 

d. Remove the float pin lockring, then 
remove the float pin and spring. 

e. Remove the bowl connection cap, 
bowl, and the fiber washers. 

6. Disassemble the 1969 and later-model 
float bowl by removing the bowl nut, the 
main jet, and the nut gasket, then remove 
the bowl and the O-ring casket. 

7. Disassemble the carburetor body on 
1968 and earlier models in the following 



25. Float pin spring 

26. Float pin 

27. Bowl connection cap 

28. Fiber washers (2) 

29. Float bawl 

30. Main jet 

31. Needle jet 

32. Pilot jet 

33. Throttle slide stap screw 

34. Thratlle slide stop screw nut 

35. Pilot air screw 

36. Pilot air screw spring 

37. Insulating bushing 

38. Insulating washer 

39. Manifold 


1 . 

Boot 

7. 

Throttle slide spring 

13. 

Intake pipe clamp 

19. 

Bowl gasket 

40. 

Nut (2) 1966 and earlier 

2. 

Mixing chamber cap nut 

8. 

Cable adjusting screw 

14. 

Gas strainer cap 

20. 

Floot 

40A. 

Screw (2) 1967 to 1968 

3. 

Mixing chamber cap and chake assembly 

9. 

Cable adjusting nut 

15. 

Gas strainer gasket (2) 

21. 

Float lever pivot screw 

41. 

Washer (2) 

4. 

Needle retainer clip 

10. 

Friction spring 

16. 

Gas strainer 

22. 

Floot lever 

42. 

Insulator washer (2) 

5. 

Needle 

11. 

Chake rod hairpin spring 

17. 

Bawl caver screw (2) 

23. 

Float needle 

43. 

Insulator bushing (2) 

6. 

Throttle slide 

12. 

Intake pipe clamp screw 

18. 

Bowl caver 

24. 

Float pin lockring 

44. 

Manifold gasket 


Carburetor assembly (1968 and earlier Sprint Models). 
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a. Remove the main jet, needle jet, and 
the pilot jet. 

b. Remove the throttle slide stop 
screw, nut, pilot air screw, spring, and 
the insulating bushing and washer. 

8 . Disassemble the 1969 and later-model 
carburetor in the following manner: 

a. Remove the float lever pivot pin, 
float, and the float needle. 

b. Remove the needle jet, pilot and 
starting jets, starting jet O-ring, starting 
valve and lever assembly screw, assem¬ 
bly, inlet fitting screw, washer, fitting, 
and inlet screen. 

c. Remove the throttle slide stop- 
screw, the pilot air screw, and their 
respective springs. 


ASSEMBLY 

Assembly is basically the reverse order 
of disassembly with the following excep¬ 
tions: 

1. Install the pilot jet, needle jet, and 
the main jet, in that order, on 1968 and 
earlier models. 

2. Insert the float needle into the bowl 
cover, and engage the fingers of the float 
lever with the neck of the float needle, then 
slip the pivot screw through the pivot hole 
in the float lever and insert the screw and 
lever into the bowl cover, on 1968 and ear¬ 
lier models. 


13/64" TO 15/64" 



Checking the float level, 1968 and earlier Sprint 
models 


Mixing chamber cap screw and washer (2) 

Mixing chamber cap 

Needle retainer clip 

Needle 

Throttle slide 

Throttle slide spring 

Coble odjusting screw 

Cable adjusting nut 

Air cleaner hose 

Intake pipe clamp screw nut 

Intake pipe clamp screw 

Intake pipe clomp 

Bowl nut 

Main jet 

Gosket 

Bowl 

O-ring gasket 
Float lever pivot pin 
Floof 

Float needle 



22. Needle jet 

23. Pilot jet 

24. Starting jet 

25. O-ring 

26. Screw 

27. Starting valve ond lever ossembly 

28. Rubber plug 

29. Screw 

30. Washer 

31. Inlet fitting 

32. Inlet screen 

33. Throttle slide stopscrew 

34. Throttle slide stopscrew spring 

35. Pilot fuel adjusting screw 

36. Pilot fuel screw spring 

37. Insulating bushing 

38. Intake hose adoptor 

39. Morifold screw (2) 

40. Washer (2) 

41. Manifold 

42. Manifold oosket 


3. Check the float level on 1968 and 
earlier models in the following manner: 

a. Invert the bowl cover and lay a 
straightedge across the covers face. 

b. Measure the distance from the 
straightedge to the highest point on the 
float lever. 

c. If the distance is not within 
13 / 64- i: %4 in., the lever can be bent td 
compensate for the difference if care is 
taken to bend it evenly. If repeated at¬ 
tempts to get within the specified limits 
fail, either the lever or the needle is 
faulty and must be replaced. 

4. Check the float level on 1969 and 
later models in the following manner; 

a. Measure the distance from the top 
of both of the floats to the gasket surface 
when the inlet valve is seated. The dis¬ 
tance should be 3l / 32 in. and is best mea¬ 
sured with Carburetor Float Gauge 
(H-D part no. 94751-69) although substi¬ 
tute gauges may easily be made from 
cardboard or balsa. 

b. If the distance is not within specifi¬ 
cations, place the float on a flat surface 
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Carburetor assembly (1969 and later Sprint Models). 



Checking the float level, 1969 and later Sprint 
models 
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and bend the tang up or down as neces¬ 
sary. 

c. Check to see that both floats are at 
an even height by seeing whether both 
are parallel with the pin support when 
resting on a flat surface. 

5. Install the float pin lockring, then 
engage the float lever fingers with the neck 
of the float and mount the float in the 
bowl, taking care to make sure the float 
shaft sits in the hole provided for it in the 
bottom of the bowl. 

6 . Assemble the throttle assembly on 

1968 and earlier models in the following 
manner: 

a. Mount the choke rod hairpin 
spring, friction spring, throttle cable ad¬ 
justing nut, adjusting screw, and the cap 
nut on the mixing chamber cap and 
choke assembly. 

b. Slip the needle into place in the 
throttle slide, place the needle retainer 
clip on the desired groove. Run the throt¬ 
tle cable through the rubber boot, adjust¬ 
ing screw, and throttle slide spring. 

c. Push down on the choke slide, 
mount the throttle slide assembly on the 
cable, compress the slide spring by hand, 
and mount the throttle slide onto the 
cable. 

7. Assemble the throttle assembly on 

1969 and later models in the following 
manner: 

a. Slip the needle into the throttle 
slide, and engage the needle retainer clip 
in the desired groove of the needle. The 
middle groove is the one used for normal 
operation. 

b. Run the throttle caole through the 
rubber boot, adjusting screw, and throt¬ 
tle slide spring, then compress the spring 
by hand and insert the cable into the 
throttle slide. 

8 . Mount the intake manifold on the 
cy linder, then mount the carburetor on the 
manifold. On 1968 and earlier models, 
make sure the float bowl is absolutely level 
to prevent the float from hanging up. 

9. Open the throttle at the handgrip 
and insert the throttle slide assembly in 
the carburetor body. Make sure the slide 
is free and operating smoothly before se¬ 
curing the piston cap. 

10. Mount the fuel line and air cleaner 
assembly, then adjust the carburetor as de¬ 
scribed in the “Tune-Up” section. 


or 97302-70M for the MSR models) or a 
suitable substitute. 

3. Remove the coil screws and washers, 
disconnect the coil leads at their terminals, 
and remove the coils. 



Removing the rotor. 

4. Remove the condenser screw and 
washer, then remove the condenser. 

5. Remove the retaining clip and wash¬ 
ers, the contact breaker assembly, the 
stator plate screws and washers, and the 
stator plate. 


INSPECTION 

1. Clean all parts other than the coils in 
a suitable grease-dissolving solvent and 
blow them ary . The coils may be cleaned 
with a clean cloth dipped in clean, white 
gasoline. 

2. Inspect all parts for a worn or dam¬ 
aged condition and replace them as neces¬ 
sary'. This is a good time to perform a 
tune-up so you may want to replace the 
points and condenser. Consult the "Tune- 
Up” chapter for additional information. 


ASSEMBLY 

1. Assembly is in the reverse order of 
disassembly. 

2. Check the moving parts for a smooth, 
free operation. 


GENERATOR (MODEL 165) 

DISASSEMBLY 

1. Remove the generator cover. 

2. Remove the brush spring clips, 
springs, insulators, and the frame mount¬ 
ing screws, and pull the frame clear of the 
armature. 

3. Remove the armature mounting 
screws and lockwashers, and remove the 
contact breaker cam by tapping gently on 
its sides with a soft mallet. 

4. Remove the armature from the fly¬ 
wheel shaft using Generator Armature 
Puller (H-D part no. 95900-48) or a suit¬ 
able substitute. If you don’t have the cor¬ 
rect tool, consult your dealer for assistance 
as the armature is easily damaged. Re¬ 
move the sprocket shaft key from the 
flywheel shaft. 

5. Disconnect the red and green wires 
in the cable from the fiber terminal block. 

6 . Disconnect the brush leads and re¬ 
move the brushes, then disconnect the 
black wire at the contact point terminal. 

7. Remove the contact breaker and con¬ 
denser if so desired. This is an excellent 
time to consider replacing these parts. 

8 . Inspect the pole shoes and field coils 
for a worn or damaged condition and re¬ 
move them only if replacement is neces¬ 
sary'. The shoes may be removed bv 
sharflv striking the portion which extends 
through the generator frame with a ham¬ 
mer. The shoes may be reused if there is 
enough of the peening material left after 
they nave been removed. 

INSPECTION 

1 . Clean all parts other than the arma 
ture, field coils, and brushes in a suitable 

rease-dissolving solvent and blow them 

ry. Clean the remaining components by 
wiping them with a clean cloth dipped in 
clean, white gasoline and then blow them 
dry. 

2. Inspect the insulators, armature 
windings, field coil wrappings, and the sur¬ 
faces of the pole shoes nearest the arma¬ 
ture for a worn or damaged condition and 
replace them as necessary'. 

3. Inspect the brushes for a worn or 
damaged condition and compare them 


ELECTRICAL 

SYSTEM 


MAGNETO-GENERATOR 

M-Models, SR-100, SX/TX 125, 
X-90, Z-90 

DISASSEMBLY 

1. Remove the left crankcase side cover 
as described in the “Starter” section. 

2. Remove the rotor shaft nut and 
washer, then pull the rotor free with Mag¬ 
neto Rotor Puller (H-D part no. 97344-65P 



1. Rotor 

2. Nut 

3. Wosher 

4. Coil 

5. Coil 

6. Screw (4) 


7. Washer (4) 

8. Screw 

9. Washer 

10. Condenser 

11, Retaining clip, washers 


12. Screw 

13. Contact breaker ossembly 

14. Screw (3) 

15. Wosher (3) 

16. Stator plate 
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2 ^-BLACK 
YELLOW 
RED 


1. Circuit breaker 

2. Ground ferminol 

3. Junction terminal, for right »ide 

generotar field coil wire 

4. Junction terminal, for left side 

generator field coil wire 


aV % 

U \ IV- >, jt'sJ 



Generator iUsemblv (Model 165). 


1. Brush spring clip (4) 

2. Brush spring (4) 

3. Brush spring insulotor (4) 

4. Frome mounting screw (2) 

5. Generator frame 

6. Armoture mounting screw 


7. Lockwosher 

8. Circuit breaker cam 

9. Armature 

10. Sprocket shaft key 

11. Generator brush (4) 

12. See item 11 

13. Brush wire around screw 


14. See item 11 

15. See item 11 

16. Field coil wire grommet 

17. Pole shoe (6) 

18. South field coil (3) 

19. North field coil (3) 


with new brushes, if possible, to determine 
their wear. Replace them if necessary. 

4. Inspect the brush holder plate for a 
warped, burned, loose, or otherwise dam¬ 
aged condition and replace them if neces¬ 
sary in the following manner: 

a. Remove the heads by chiseling oft 
the plate rivet heads and drifting the 
rivets free. 

b. Remove the brush holder plate 
from the generator frame. 

c. Drill four holes in the new plate 
using a no. 20 bit, then tap four corre¬ 
sponding holes into the frame with an 
% 2 in. tap. 

d. Mount and secure the new plate to 
the frame with four screws and lock- 
w'ashers (H-D parts no. 2626 and 7115) 
or suitable substitutes. 

e. Take care not to damage the pole 
shoes and not to allow the screws to 
contact the shoes. If necessary, use addi¬ 
tional lockwashers to keep the screws 
away from the shoes. 

5. Inspect the cam fiber follower for a 
worn or damaged condition and replace it 
if necessary' by’ knocking out the old part 
and riveting in a new one. Always keep 
the felt portion clean and lightly oiled 
with clean engine oil. 

6 . Inspect the coils for a worn or dam¬ 
aged condition and replace them as neces¬ 
sary’ in the following manner: 

a. When installing the field coils, 
there must be a north (“N”) coil to the 
left of the coil lead hole in the generator 
frame when the frame is held so the en¬ 
gine side is up and the coil lead hole is 
to the near side of the frame. Coils are 
mounted in opposite pairs of “N” and 
“S." and the coils adjacent to one an- 
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other must also be opposites. (Consult 
the accompanying illustration for the 
proper positioning.) North coils may be 
identified by the white swatch of paint. 
South coils may be identified by their 
red marking. 

b. Hold a south coil with the concave 
side up and the leads pointing away’. 
Slip a yellow insulator over the left-side 
lead then solder the wire tip of the 
right-side lead to the connector of the 
left lead. 

c. Perform the above operation on a 
north coil in the same manner except 
that the insulator and connector are on 
the right-side lead. 

d. Place the south coil to the right of 
the generator frame coil lead hole. 

e. Place a north coil, without an insu¬ 
lator or connector, with a shoe in the 
frame shoe slot directly to the right of 
the south coil of step “d.” 

f. Continue to install coils in an alter¬ 
nating order (the next one will be a 
south coil) so the last coil—the north 
coil prepared in step “c”—sits to the left 
of the generator frame coil lead hole. 

g. Place insulation under the coils 
where the frame mounting screws pass 
so they don’t short out against the 
frame; use the mounting screws as 
guides. 

7. Secure a length of 2% in. outside di¬ 
ameter (OD) pipe horizontally in a v ise, 
then slip the generator frame, complete 
with coils and shoes, over the pipe as far 
as is necessary to completely support the 
frame shoes. 

8 . Tap the frame down around the 
shoes with a 1 * * * * * * * * X U in. chisel ground to a dull 
edge until it bottoms on the shoe should¬ 
ers. After each shoe is seated, stake the 


shoe corners over the generator frame 
with the chisel, then peen the entire shoe 
surface of each shoe with a ball peen ham¬ 
mer. Use only as much force as is neces¬ 
sary, and use a light hammer to avoid us¬ 
ing excessive force. 

9. Inspect the fit of the armature in the 
frame. If the clearance is less than 0.014 
in, (0.007 in. per side) check to see that all 
of the shoes are well seated. If this was not 
the problem, the shoes will have to be 
carefully bored until the clearance is cor¬ 
rect. 

10. Check each coil for proper current 
draw and ground as described in the 
“Component Testing and Repair” section 
of this section before twisting the coil 
ends together, then connect the coils in 
one of the following manners: 

a. Twist the adjacent leads together, 
clip them off at a point x k in. beyond the 
edge of the generator frame, and fuse 
the wires together with a blow torch. 
(This is the preferred method.) 

b. Scrape the coil leads until the var¬ 
nish is removed, twist the adjacent leads 
together, and solder the connections. 

11. Bend the coil leads back be¬ 
tween the coils taking care to keep them 
from touching the generator frame. Install 
a rubber grommet over the leads and press 
them all into the frame hole. 

12. Slip the coil leads onto their respec¬ 
tive terminal posts mounted on the insu¬ 
lated terminal strip, taking care not to 
cross any of the leads. 

13. Perform the final field coil polarity 
test in the following manner: 

a. Connect wires from the positive 
terminal of a 6 V battery to the south 
coil post, and from the negative terminal 
to the north coil post. 

b. Hold a compass outside the gener¬ 
ator frame near the pole shoe of the coil 
to be tested and observe the reaction of 
the compass. The south needle of the 
compass will swing toward the pole shoe 
if the coil is a south coil. 


ASSEMBLY 

1. Assembly is basically the reverse 
order of disassembly. 

2. Secure the sprocket shaft key’ and in¬ 
stall the armature. 

3. Gently tap the contact breaker cam 
until it begins to seat then secure it with 
the lockwasher and armature mounting 
screw. 

4. Mount a dial indicator to the crank¬ 
case and check the armature run-out. If 
the run-out exceeds 0.002 in., the brushes 
will act erratically’ at high speeds, causing 
excessive heat and the damage that is as¬ 
sociated with it. The run-out may be re¬ 
duced by drifting the armature with a 
small hammer and a suitable brass drift, 
then recheck the run-out. 

5. Check the breaker cam run-out at tin 
portion of the cam nearest the armature 
(the concentric portion). If the run-out ex¬ 
ceeds 0.002 in., it may be reduced by drift¬ 
ing it as you did the armature. Recheck 
the run-out after drifting the cam. 

6 . Place a small daub of grease on the 
cam, and lightly oil the felt cam follower 
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with a small drop of clean engine oil, then 
assemble the generator frame. 

7. Install the brush spring insulators, 
springs, and spring clips, reconnect the 
wires as depicted on the wiring diagrams, 
time the engine as described in “Tune-Up,” 
and install the generator and sprocket 
cover. 


MAGNETO-GENERATOR 
(B MODELS) 

DISASSEMBLY (ALL MODELS 
OTHER THAN THE BTF) 

1. Remove the right side cover. 

2. Carefully pry off the outer and inner 
cams with a small screwdriver, then re¬ 
move the cam keys. 

3. Disconnect the coil leads from the 
terminals, pry the large ends of the coil 
core clamps from the cores, and remove 
the headlight and ignition coils. 

4. Remove the flange mounting screws, 
lockwashers, Hatwashers, and the flange. 

5. Pull the rotor using All Purpose Claw 
Puller (H-D part no. 95635-46) or a suit¬ 
able substitute. If necessary', grind down 
the bottoms of the claws to make it fit 
properly. Remove the rotor key after the 
rotor is out. 

6. Consult the "Tune-Up” section for 
additional information concerning remov¬ 
ing and replacing the breaker point assem¬ 
blies. 


6 — 



Magneto Generator circuit for the B Models other 
than the Ranger 


DISASSEMBLY (BTF MODELS) 

1. Remove the right side cover. 

2. Pry off the cam with a small screw¬ 
driver and remove the key. 

3. Disconnect the coil leads from the 
terminals, then prv the large end of the 
coil core clamps from the cores and re¬ 
move the flange. 

4. Remove the rotor and key as de¬ 
scribed in the above section. 

INSPECTION 

1. Clean all parts, other than the coils, 
in a suitable grease-dissolving solvent and 
blow them dry . The coils may be cleaned 
with a clean cloth dipped in clean, white 
gasoline. 

2. Inspect all components for a worn or 
damaged condition which may impair 
their performance, and replace them as 
necessary'. 

3. Inspect the connection of all wires, 
and their terminals, for a secure fit. 


-SPARK PLUG 



Magneto-Generator circuit for the Ranger (BTF) 
model 

ASSEMBLY (BOTH MODELS) 

1. Assembly is basically the reverse 
order of disassembly, 

2. Pull the rotor onto the shalt, taking 
care to avoid jarring it as this could cause 
it to lose its magnetic properties, by using 
the cams as drive collars and by turning 
the shaft nut onto the shaft until the rotor 
seats itself. 

3. Press the roil core clamps into posi¬ 
tion by applying pressure to the curved 
portion. Never hammer or tap them into 
place. 

4. Apply a daub of grease to the cam 
and a small drop of clean engine oil to the 
fiber cam follower. Reconnect the wires bv 
consulting the wiring diagrams and time 
the engine as described in the "Tune-Up” 
section. 


GENERATOR (1972 AND 
EARLIER) SPRINT MODELS 

DISASSEMBLY 

1. Remove the left side cover screws 
and then the rover by tapping on its sides 


with a soft mallet while pulling on the 
kick-starter lever. 
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1. Brush Spring (2) 

2. Generator Brush (2) 

3. Mounting Nut (2) 

4. Mounting Nut Lockwasher (2) 

5. Armoture Mounting Screw 

6. Armature Mounting Screw Spocer 

7. Armoture 

8. Pole Shoe Screw (4) 

9 Pole Shoe (4) 

10. Field Coil (set of four) 

11. Generator Frame Stud (2) 

Generator assembly (Sprtnl). 

2. Remove the brush springs from the 
brushes, then remove the brushes. 

3. Disconnect the wires at the "D + ” 
and ”DF” terminals, remove the generator 
mounting nuts and lockwashers, then pull 
the generator from the frame studs. 

4. Remove the tachometer drive unit (if 
applicable), the armature mounting screw, 
and the screw spacer. 

5. Using Generator Armature Puller 
(H-D part no. 97296-61P), or a suitable 
substitute, pull the armature from the 
shaft. If you don’t have access to this tool 
or one very much like it, you should con¬ 
sult your dealer for assistance since the ar¬ 
mature is easilv damaged. The tool has 
both right- and left-hand threads to suit ei¬ 
ther type of armature. 

6 . Inspect the pole shoes and field roils 
for a worn or damaged condition, and re- 



M.»gin'lo-Gt*ner.itor assembly (B Models). 


1. Outer com 

2. Inner com 

3. Com key 

4. Com key 

5. Coil core clomp (4) 

6. Heodlomp and tail lamp coil 

7. Ignition and/or stop lamp coil 

8. Flange mounting screw (4) 


9. Flonge mounting screw 
lockwosher (4) 

10. Flonge mounting screw flol 

washer (4) 

11. Flange 

12. Rotor 

13. Rotor key (see item 4) 
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move them if necessary' by removing the 
pole shoe screws which will allow the 
shoes and coils to come free. 

INSPECTION 

1. Clean all parts, other than the Held 
coils and brushes, in a suitable grease-re¬ 
moving solvent and blow them dry'. The 
coils and brushes may be cleaned with a 
clean cloth dipped in clean gasoline. 

2. Inspect all components for a worn or 
damaged condition and replace them as 
necessary, paying particular attention to 
the insulators, armature windings, field 
coil wrappings, and the surfaces of the 

ole shoes nearest the armature. If possi- 
le, compare the brushes with new ones, 
and replace them if it appears that they 
may interfere with the normal operation of 
the generator. 

NOTE: On mod eh after serial no. 3672, 
the armature and tapered shaft have 
been altered. Make sure to use the cor¬ 
rect replacement parts if replacement is 
necessary. 

3. Replace the field coils in the order 
depicted in the illustration. The lead on 
each end coil is marked with a colored in¬ 
sulating sleeve. The red sleeve is con¬ 
nected to the generator ’D + ” tenninal 
and the yellow lead goes to the “DF” ter¬ 
minal. Use the Generator Pole Shoe Arbor 
(H-D part no. 97302-61), or a suitable sub¬ 
stitute, to force the coils into position in 
the frame. 

4. Check the twisted connections be¬ 
tween the adjacent coils for a positive 
connection, scrape the leads free of var¬ 
nish, solder the twisted connections, clip 
x k in. off each connection beyond the gen¬ 
erator frame, and bend the leads back be¬ 
tween the coils, taking care not to touch 
them to the generator frame. 

5. Check the clearance between the ar¬ 
mature and the shoes for clearance. If the 
clearance is less than 0.014 in. (0.007 in. 
per side) and the shoes have been properly 
seated, the shoes will have to be bored to 
fit. 

ASSEMBLY 

1. Assembly is basically the reverse 
order of disassembly. 

2. Secure the armature with the arma¬ 
ture mounting screw spacer and screw, 
then check the armature run-out for run¬ 
out in excess of 0.002 in. Consult the 
Model 165 Generator section for additional 
information. 

3. Slip the generator frame onto the 
frame studs and secure it with the lock- 
washers and nuts. 

4. Install the brushes and springs, re¬ 
connect the wiring as depicted in the wir¬ 
ing diagrams, and mount and secure the 
left crankcase cover. 


ALTERNATOR (1973 AND 
LATER) SPRINT MODELS 


REMOVAL 

1. Remove the left crankcase cover. Re- 
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Removing the alternator rotor nut 



move the alternator rotor nut (left-hand 
thread) and washer from the end of the 
crankshaft. The crankshaft will have to be 
held while the rotor nut is being removed. 
This can be accomplished with the use of a 
special tool (H-D part no. 97306-73P) or, if 
the engine is in the frame, place the trans¬ 
mission in gear and apply the rear brake. 
An impact driver will make removal easier. 

2. To remove the rotor a special puller 
is needed. The puller can be constructed 
using the body of the gear puller (H-D 
part no. 97292-61P) and two bolts (H-D 
part no. 520S1-63P). Slip the two bolts 
through the puller and thread them into 
the alternator rotor. Use the puller to re¬ 
move the rotor. Remove the key from the 
crankshaft. 

3. Remove the four mounting screws 
securing the stator to the left crankcase. 

INSTALLATION 

1. Mount the stator to the left crankcase. 

2. Install the key into the slot in the 
crankshaft. 

3. Mount the rotor on the crankshaft. 
Draw the rotor down on the crankshaft 
with the rotor nut and washer. 

CAUTION: Sever strike the rotor to scat 

it as this may decrease its magnetic 

properties. 

4. Check that the rotor does not rub on 
the stator as it rotates. 


ALTERNATOR SX/SS 175/250 
REMOVAL 

I. Remove the left crankcase cover. Re¬ 


move the alternator rotor nut and washer 
from the end of the crankshaft. The crank¬ 
shaft will have to be held while the rotor 
nut is being removed. This can be accom¬ 
plished with the use of a special tool (II-D 
part no. 97352-71MA) or, if the engine is in 
the frame, place the transmission in gear 
and apply the rear brake. An impact driver 
will make removal easier., 

2. Remove the rotor from the end of the 
crankshaft with the special tool (II-D part 
no. 97302-70M). 

3. Remove the pick-up coil mounting 
screws and remove the pick-up coil. Dis¬ 
connect the neutral switch lead, and stator 
wiring. 

4. Remove the three mounting screws, 
and remove the stator from the crankcase. 

5. The key in the crankshaft should be 
inspected in place and replaced if neces¬ 
sary. 



Removing the rotor with a special puller 

INSTALLATION 

1. Installation is the reverse of removal. 
Note the following; 

a. Draw the rotor down on the crank¬ 
shaft with the rotor nut and washer. 
NOTE: Never strike the rotor to seat it 
as this may decrease its magnetic prop¬ 
erties. 

b. When installation is complete, check 
that the rotor docs not rub the stator 
when rotated. 

c. Reset the ignition timing. 


COMPONENT TESTING 

Magneto-Generator 
(All Models) 

On 1969 and earlier M models the brake 
light circuit is tied into the ignition circuit. 
In normal operation the brake light switch 
is closed, providing the necessary' ground. 
When the brake is applied, the switch 
opens and the light filament provides the 
ground. If the machine stalls out when the 
brake pedal is operated, the problem is 
probably in the brake light bulb or wiring. 
After replacing the bulb or fixing tin* wir 
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ing, recheck the ignition for spark as pre¬ 
viously described. If you still haven’t lo¬ 
cated the source of the problem, it’s 
probably in the lower coil of the magneto- 
generator. 

TESTING FOR A GROUNDED COIL 

1. Remove the rotor and disconnect 
both of the leads from the coil in question. 

2. Connect a taillight bulb in series with 
a 6 V battery, then connect one lead of the 
test circuit to one of the coil feads and 
ground the other to the generator frame. 

3. Wrap the remaining coil lead to insu¬ 
late it, or place it in such a way that it is 
not touching the frame. 

4. If the test light comes on, the coil is 
grounded or faulty. Inspect the coil wind¬ 
ings for a worn, frayed, or damaged condi¬ 
tion and replace as necessary'. 

TESTING FOR A SHORTED COIL 

There is no accurate method of testing 
for a shorted coil without elaborate test 
equipment. The best method is to replace 
the bulbs which are in circuit with the coil 
in question and the coil, and then compare 
the intensity with another bulb. Since your 
dealer probably won’t let you return am 
electrical component you use, what it boils 
down to is that if you’ve eliminated all 
other possibilities, its time to replace the. 
coil. 

TESTING FOR AN OPEN COIL 

1. Remove the rotor and coil, and con¬ 
nect both test leads of a taillight bulb in 
series with a 6 V battery to the two coil 
leads. 

2. If the bulb doesn’t light, the coil has 
an open circuit and must be replaced. 

TESTING THE ROTOR 

When all other tests fail to reveal the 
source of the malfunction, the rotor may 
be considered. If damaged or roughly han¬ 
dled, the rotor may lose some of its mag¬ 
netic properties. The only test is to com¬ 
pare the strength of the magnets with a 
new rotor, and replace the rotor if the tests 
prove it to be low in magnetic energy. 

Generator (Model 165) 

TESTING THE CHARGING SYSTEM 

1. Disconnect the red wire at the volt¬ 
age regulator “gen” terminal and connect 
one lead of an ammeter to the red wire 
and the other lead to the terminal. Turn 
on the headlight, then start and run the 
engine until the normal operating temper¬ 
ature is reached. Open the throttle until 
the engine is running at a speed equiva¬ 
lent to 20-25 miles per hour (tnph) road 
speed. (This may be done by blocking the 
machine up so the rear wheel spins freely 
and then running the engine in high gear 
until the speedometer indicates the appro¬ 
priate speed.) The ammeter should indi¬ 
cate a charge under these circumstances, 
but if it doesn’t, go on to the next step. 

2. If the above procedure fails to pro¬ 
duce a charge on the ammeter, disconnect 
the green wire at the regulator "F" ter¬ 
minal (without disconnecting the test cir¬ 
cuit) and ground it on the crankcase while 
observing the ammeter. If the ammeter re¬ 
cords a charge of five or more amps, either 


the voltage regulator is not properly 
grounded or it is defective. Check to see 
that the regulator is properly grounded be¬ 
fore going on to the next test. 

3. Compare the regulator connections to 
the wiring diagrams to make sure every¬ 
thing is properly connected. Flash the reg¬ 
ulator “gen” and "bat” terminals bv 
momentarily touching a piece of wire to 
both of them. This will correctly polarize 
the generator to keep it charging and to 
keep the relay points from arcing and 
burning. Run the engine after polarizing 
the generator and see if the generator 
charges as in step one. If the generator 
fails to charge, go on to tin* next step. 

4 Disconnect the test circuit ammeter 
lead from the "gen” terminal and connect 
it to the positiv e (4-) battery terminal, 
then ground the wire from the "F” ter¬ 
minal on the crankcase. Run the machine 
as described in step one and read the am¬ 
meter. If the ammeter doesn’t record a 
charge, the trouble is within the generator. 

5. Inspect the brushes and brush springs 
for a worn or damaged condition and re¬ 
place them if necessary. At least clean 
them with trichloroethylene or a suitable 
solvent such as clean white gasoline. Pol¬ 
ish the commutator with no. 00 sandpaper 
and blow the assembly clear. Rccheck the 
output as in the above step and proceed to 
disassemble the generator as described 
earlier in this chapter if the generator still 
is not working properlv, and go on to the 
next section. 

TESTING THE FIELD COILS 

Perform the following tests with the gen¬ 
erator frame in place after disconnecting 
the red and green wires from the regulator 
terminals, and removing the positive 
brushes which are connected to the same 
terminal as the red wire. If the ammeter is 
connected to a short circuit, it will over¬ 
load and he damaged. If the needle starts 
to go off the range, the contact should im¬ 
mediately be broken. For this reason it is 
adv isable to momentarily touch the amme¬ 
ter leads to the terminals or leads to check 
for a short before securing them. 

1. Connect a fully charged 6 V batten 
and an ammeter in series with the red and 
green leads and consult the ammeter. The 
correct reading should be 2 amps. If it is 
not, go on to the next step. 

2. If the alxjve test results in a reading 
which is higher or lower than the specified 
amount, or if the test reveals a short cir¬ 
cuit, disconnect the red and green wires 
and the field coil leads from the terminals. 
Connect the test circuit to the field coils 
and repeat the test described in step one 
before going on to the next step. 

3. If the reading in step two is correct, 
inspect the condition of the red and green 
wires for wear or damage and replace 
them as necessary. If the wires are all right 
but a short was discovered in the first step, 
check to see that the frame terminals are 
insulated from each other and from the 
generator frame as well. Inspect the posi 
tive brush holders also to make sure they 
are fully insulated from the generator 
frame. 

4. If tests of the field coils, independent 
of all terminals and leads, fail to prov ide 
the correct reading, the generator frame 


must be thoroughly cleaned before pro¬ 
ceeding to the next step. 

5. If an open (no reading) or low read¬ 
ing is arrived at after cleaning the frame, 
inspect all the connections of the coil leads 
and of the twisted connections between 
the coils before proceeding to the next 
step. 

6 . If ev ery thing checked out in the pre¬ 
vious step, cut off the fused portion be¬ 
tween the coils and separate them for indi¬ 
vidual testing. Each coil may be tested 
with a fully charged 2 V battery instead of 
the 6 V used in the first step. A correct 
reading for individual coils is about 3.3 
amps. 

7. An alternate method to step six is to 
replace the 6 V battery as the power 
source for the circuit tester, wire a taillight 
bulb into the test circuit, and then connect 
oik* test lead to the generator frame, and 
use the other to individually test each coil 
by touching one coil lead while observ ing 
the test light and ammeter responses. If 
the light lights, the coil is grounded If 
there is no reading, the coil is open. If the 
reading is high the coil is shorted. In any 
of these cases the coil must be replaced as 
described in the "Generator (Model 165)" 
section. 

TESTING THE ARMATURE 

Remove the armature from the generator 
as described in the "Generator (Model 
165)" section. Connect a taillight in series 
with a 6 V battery*, then touch one lead to 
the commutator surface and the other to 
the armature core. If the light comes on, 
replace the armature. 

REPAIRING THE COMMUTATOR 

If a lathe is available, the commutator 
may be turned down enough to remove 
the rough surface. Armature Commutator 
Turning Arbor (Il-D part no. 96170-50) 
may be used since it easily mounts in the 
lathe chuck, but any suitable substitute 
may be used. Once the commutator is 
turned down (never remove more metal 
than necessary), it may be finished with 
some no. 00 sandpaper. Emery* cloth 
should not be used since the particles will 
embed themselves in the mica and cause 
an electrical malfunction. 

The mica between the commutator seg¬ 
ments will have to be cut to a depth of 
0.025 in. if the commutator has been 
turned or worn down. The cutting may be 
done with an under-cutting tool or with a 
piece of hacksaw blade that has been 
thinned to the appropriate size. Try to 
make the surface of the mica as Hat and as 
even as possible. Smooth the commutator 
with no. 00 sandpaper after every thing is 
done, and recheck the armature as de¬ 
scribed in the above section before install¬ 
ing it. 

If all of the above sounds too compli¬ 
cated or if no lathe is available, the 
commutator may be cleaned by hand, 
using no. 00 sandpaper. Always make sure 
that the armature is perfectly clean before 
reinstalling it. 

Generator (Sprint Models) 

TESTING THE CHARGING SYSTEM 

1 . Compare the regulator wiring to the 
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wiring diagram located at the end of this 
chapter to make sure it is correct. 

2. Disconnect the two white wires at the 
voltage regulator no. 61 terminal, then 
connect the negative lead of an ammeter 
(0-15 amp DC type) to the no. 61 terminal 
and the positive lead to both of the white 
leads. Turn on the headlight, then start 
and run the engine until normal operating 
temperature is reached. With the engine 
running at a speed equivalent to 20-25 
mph, the ammeter should register some 
charge. The bike may be blocked up and 
run in high gear to approximate the mov¬ 
ing speed. Co on to the next step if the am¬ 
meter fails to register a charge. 

3. Remove the red wire from regulator 
“DF” terminal if the ammeter didn’t regis¬ 
ter, and briefly touch the wire to the 
crankcase without disconnecting the test 
circuit. If the ammeter indicates a charge 
of five or more amps, the generator is 
healthy and the problem lies in the voltage 
regulator or any of the charging system 
wiring. Inspect the wiring for bad connec¬ 
tions, breaks, or a poor grounding of the 
batter)- negative terminal or regulator 
base. 

4. Polarize the generator with the bat¬ 
tery by momentarily connecting a jumper 
wire between the batter)' positive terminal 
and the regulator no. 61 terminal or the 
generator "D + ” insulated brush (depend¬ 
ing on which component or wiring has 
been worked on). Do this before running 
the engine as otherwise the relay points 
may be burned. Repeat step one and go on 
to step five if the generator does not 
charge. 

5. Remove the wire from the regulator 
"DF” terminal (after turning off the bike) 
and place it so it can’t make contact with 
the terminal. Disconnect the negative am¬ 
meter lead from the no. 61 terminal and 
start and run the engine as described in 
step one. While the engine is running, con¬ 
nect the negative leaa of the ammeter to 
the positive terminal of the battery, and 
connect the red regulator wire to the regu¬ 
lator base or any other ground on the mo¬ 
torcycle. Observe the ammeter and keep 
these connections in place only as long as 
is necessary to get a reading or the battery 
will discharge through the generator since 
these connections completely bypass the 
regulator. If the ammeter shows either no 
charge or one which is erratic and very 
low, the trouble is in the generator. 

6 . Inspect the brushes for a worn or 
damaged condition and replace them as 
necessary. At least clean them with trichlo¬ 
roethylene or a suitable solvent such as 
clean white gasoline. Polish the commuta¬ 
tor with no. 00 sandpaper and blow the as¬ 
sembly clear. Recheck the output as in the 
above step and proceed to disassemble the 
generator as described earlier in this chap¬ 
ter if the generator is still not working 
properly, and go onto the next section. 


TESTING THE VOLTAGE 
REGULATOR 

Perform the following tests to make sure 
the regulator is operating correctly. All 
tests should be made with the engine at its 
normal operating temperature and all the 
lights and accessories turned off. If the 
regulator proves to be defective in these or 
in the previous "Generating System” tests, 
it must be replaced. 

1 . Connect the voltmeter positive lead 
to the regulator’s "B + ” terminal, and 
ground the negative lead. 

2. Hun the engine at about 3500 revolu¬ 
tions per minute (q>m) or about 30 mph 
road speed, with the regulator cover in 
place, and read the voltmeter. 

3. A properly operating regulator will 
read 7.0-7.5 V. 

4. An overactive regulator will read 
above 7.5 V and will damage the battery 
bv overcharging it. 

5. A tired regulator will read below 7.0 
V and will constantly allow the battery to 
discharge. 

TESTING THE FIELD COILS 

Perform the following tests with the gen¬ 
erator frame in place after disconnecting 
the red and white wires from the regulator 
terminals, and removing the positive brush 
(the brush connected to the same terminal 
as the white wire) from the generator 
frame. The testing procedures are the same 
as in the "Generator (Model 165)’’ section 
earlier in this chapter, except that the 
complete field circuit should draw 4.4-4.8 
amps for 1961-62 C models at 6 V and 
2 .0-2.2 amps at the same voltage for 
1963-66 C models and 1962 and later SS 
models. In step six, the reading should be 
the same as those given here instead of 
being different as they are for the Model 
165. 

TESTING THE ARMATURE 

Consult the “Generator (Model 165)” 
section. 

REPAIRING THE COMMUTATOR 

Consult the "Generator (Model 165)” 
section. 

Alternator (Sprint Models) 

TESTING FOR A GROUNDED COIL 

Connect a test light between the black 
coil lead and ground. If the bulb lights, one 
or both of the coils are grounded. In this 
case, disconnect the black wire connecting 
the coils together. Connect the test light be¬ 
tween each coil and ground. If the bulb 
lights the coil is grounded. 

TESTING FOR AN OPEN CIRCUIT 

Connect the leads of a test light to the 
two coil leads (black and green). If the 
bulb doesn’t light, the coil has an open cir¬ 
cuit and must be replaced. 


TESTING FOR A SHORTED COIL 

Connect an ohmmeter to the brown and 
green coil leads. The resistance should be 
about 0.8 ohms (both coils). Then connect 
the ohmmeter between the brown and black 
leads and the green and black leads, in 
either case the resistance should be about 
0.4 ohms (one coil). If the resistance is less 
than specifications, it is shorted, and should 
be replaced. 

TESTING THE ROTOR 

When all other tests fail to reveal the 
source of the malfunction, the rotor may be 
considered. If damaged or roughly handled, 
the rotor may lose some of its magnetic 
properties. The only test is to compare the 
strength of the magnets with a new rotor, 
and replace the rotor if the tests prove it to 
be low in magnetic energy. 

STARTER MOTOR 
Removal 

1. Remove the left crankcase cover and 
the kick-starter assembly. 

2. Remove the circlip from the starter 
motor shaft. 

3. Use a small gear puller to remove the 
starter motor sprocket. Remove the chain 
and the large crankshaft sprocket at the 
same time as the starter motor sprocket. 
Remove the flat washer and any thrust 
washers located behind the starter motor 
sprocket. Remove the spacer from the 
chankshaft. 

4. Use a gear puller or the special tool 
(II-D part no. 97309-73P) to pull the 
starter clutch from the crankshaft. Remove 
the key and the starter clutch spacer from 
the crankshaft. 

5. Remove the two mounting bolts secur¬ 
ing the starter motor to the crankcase and 
remove the starter motor. Avoid tapping on 
the starter motor shaft, if necessary, tap the 
motor on the case to remove it. 

Installation 

1. Inspect the O-ring on the starter motor 
case and replace it if damaged in any way. 
Position the starter motor on the crankcase 
and install the two mounting bolts and 
lockvvashers. 

2. Install the starter clutch spacer and 
key on the crankshaft. The flat side of the 
key faces away from the engine. 

3. Press the starter clutch on the crank¬ 
shaft using the special tool (H-D part no. 
97308-73P) or a suitable substitute. Install 
the crankshaft sprocket spacer on the crank¬ 
shaft with the recess facing the engine. 

4. Install any thrust washers that were 
removed, and the flat washer on the end of 
the starter motor shaft. Install the crank¬ 
shaft sprocket, starter motor sprocket, and 
starter chain at the same time. Secure the 
starter motor sprocket with the circlip. 
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WIRING DIAGRAMS 



I 2 

MimIi'Is M 50 an<l \| 65 Wiring Di.iijr.im 


COLOR KEY 
(5) BLACK 
(S) BLUE 

(5) GREEN 

© GRAY 
® RED 
© YELLOW 


1. Terminal plate 

2. Magneto-generatai 

3. Slap-light twitch 


4. Tail light 

5. Handlebar twitchet 
6 Head lomp 


7. Horn 

8. Ignition coil 
9 Spark plug 


COLOft KEY 



Motlrl M 125 W'irnm Diagram 


1. Terminal baord 
2 Magneto generator 
3. Stop-light twitch 
4 Tail light 


5. Handlebar twitch 

6. Headlamp hauling 

7 Heodlomp tealed unit connector* 
8. Speedometer lomp bulb 


9. High beam indicator lamp bulb 
10 Horn 
11. Ignition coil 
1 2. Spark plug 
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WIRING DIAGRAMS 



V 

—©- 


/ 

3 

/ 

5 


1. Terminal plate 

2. Magneto-generotor 

3. Stop-light twitch 

4. Tail light 


1969 Model M 65 Wiring Diagram 

5. Hondlebor twitches 

6. Head lamp 

7. Horn 

8. Ignition cail 


9. Spark plug 
10. Ignition switch 



COLOR KEY 


© BLACK 


(BU BLUE 


© GREEN 


© GRAY 


© REO 


© YELLOW 



1969 Model M-125 Wiring Diagram 


1. Terminal board 

6. Headlamp housing 

11. 

Ignition coil 

2. Magneto generator 

7. Headlamp sealed unit connector 

12. 

Spark plug 

3. Stop light switch 

8. Speedometer lamp bulb 

13. 

Ignition twitch 

4. Tail light 

9„ High beam indicator lamp bulb 



5. Handlebar twitch 

10. Horn 
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WIRING DIAGRAMS 



1 Terminal board 

2. Mognefo generator 

3. Front itop light twitch 
4 Tail light 

5. Handlebar twitch 


6. Heodlomp housing 

7, Heodlomp sealed unit connector 
B. Speedometer lamp bulb 

9. High beom indicator lamp bulb 
10 Horn 


11. Ignition coil 
12 Spork plug 

13. Ignition twitch 

14. Reor stop tight twitch 



1. Bottery 

2. Magneto generator 

3. Fuse 

4. Rectifier coil ond diode 

5. Handlebar twitch 

6. Heodlomp connector 


7. Ignition-light twitch 

8. Speedometer lamp 

9. High beom indicator lamp 

10. Horn 

11. Ignition coil 
12 Spork plug 


13. Stoplamp front twitch 

14. Stoplamp reor twitch 

15. Headlamp terminol board 

16. Terminol block 

17. Tail ond stop lamp 
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WIRING DIAGRAMS 



4. Rectifier coil and diode 

5. Handlebar switch 

6. Headlamp 


10. Horn 

11. Ignition coil 

12. Spark plug 


16. Terminal block 

17. Tail and stoplomp 



COLOR KEY 


(GY) 

0 

O 

GB 


GRAY 

RED 

YELLOW 

GREEN AND 
BLACK 


IGNITION SWITCH CONTACTS 


1971 M 65 <Lcggrro) Wiring Diagram 


1. Battery 

2. Magneto 

3. Fuse 

4. Rectifier coil and diode 

5 Handlebar switch 

6 Headlamp connector 

142 


7. Ignition-light switch 

8. Speedometer lamp 

9. High beam indicator lamp 

10. Horn 

11. Ignition coil 

12. Spark plug 


13. Stoplomp front switch 

14. Stoplomp reor switch 

15. Heodlamp terminal board 

16. Tail lomp 


SWITCH 

CONNECTS 

POSITION 

TERMINALS 

OFF 

NONE 

PARK 

2 - 3 

IGN. 

1 - 2/3 - 4/5 - 6 
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WIRING DIAGRAMS 


COLOR KEY 


1. Battery 

2. Mognefo generotor 

3. Fute 

4. Rectifier coil ond diode 

5. Hondlebor twitch 

6. Heodlomp 




BLACK 

© 

GRAY 

© 

BLUE 

© 

RED 

© 

GREEN 

© 

YELLOW 

© 

BROWN 

@ 

GREEN AND 
BLACK 


IGNITION SWITCH CONTACTS 


7. Ignition-light twitch 

8. Speedometer lamp 

9. High beont indicotor lomp 

10. Horn 

1 1. Ignition coil 

12. Spork plug 


13. Stoplomp front twitch 

14. Stoplomp rear twitch 

15. Terminal block 

16. Terminol block 

17. Toil lomp 


SWITCH 

CONNECTS 

POSITION 

TERMINALS 

OFF 

NONE 

PARK 

2-3 

IGN. 

1 - 2/2 - 4/5 - 6 


KEY TO COLOR CODE 


© BLACK 

(n) BLUE 

© GREEN 

© RED 

© WHITE 

© YELLOW 



1 Generotor 

2. Regulator 

3. Battery (6v.) 

4. Worning lamp (1.5 woftt) 

5. Ignition-light twitch board 

6. Ignition-light twitch 

7. Fute (15 A) 


8. Headlomp unit 

9, Heodlomp dimmer ond horn 

twitch 

10. Horn 

11. Tail ond tfop lomp 

12. Spark plug 

13. Ignition coil 


14. Circuit breoker 

15. Condenter 

16. Emergency itorting twitch 

17. Speedometer lomp 

18. Stoplight twitch 



1. Mogneto generotor 4. Ignition coil 

2. Wire connector 5. Ignition cutout button 

3. Spark plug 6. Ignition coil brocket bolt 
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WIRING DIAGRAMS 



(3h'‘ 


1. Magneto generator 

2. Wire connector 

3. Spark plug 

4. Ignition cail 

5. Ignition cutout button 

6. Ignition coil bracket bolt 

7. Condenser 


WIRING DIAGRAM (WITHOUT LIGHTS) 



COLOR 

KEY 


© 

WHITE 

© 

BLACK 

© 

YELLOW 


RED 


BROWN 

© 

GREEN 


^—©—cp» 



1. Headlamp 

2. Handlebar switch 

3. Ignition cail 

4. Mogneto generotor 


5. Toil lamp 

6. Staplamp switch 

7. Terminal block 

8. Terminal block 

WIRING DIAGRAM (WITH LIGHTS) 

1972 MSH-100 (Bnja) Wiring Diagram 


9. Connector 

10. Spark plug 

11. Condenser 


COLOR KEY 


© 

BLACK 

© 

WHITE 


BLUE 


RED 

© 

GREEN 

© 

YELLOW 

0 

BROWN 

© © 

GREEN AND 
BLACK 



\|( 65 ( Mioitstn I \\ it mg I )t.igt.tm 


1. 

Magneto generator 

6. Ignition coil 

11. 

Terminal block 

2. 

Handlebar switch 

7. Spark plug 

12. 

Connector 

3. 

Headlomp 

8 Staplamp front switch 

13. 

Condenser 

4. 

High beam indicator lomp 

9. Staplamp rear switch 



5. 

Horn 

10. Tail lamp 
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IGNITION SWITCH CONTACTS WIRING _ COLOR KEY 


SWITCH 

POSITION 

CONNECTS 

TERMINALS 

DIAGRAMS 

® 

© 

BLACK 

BLUE 

® 

© 

RED 

YELLOW 

OFF 

NONE 


© 

GREEN 

© 

VIOLET 

IGNITION 

1 - 2/6 - 7 


© 

BROWN 

© © 

BLACK AND 
BLUE 

IGN. & LIGHTS 

1 - 2 - 3/4 - 5/6 -7/8 - 9 


© 

@ 

WHITE 

© I 


# 


GRAY 

GREEN AND 
BLACK 



1972 M 65 Lt-uurro) \\ srtm; Diam.im 


Battery 

7. Ignition-light switch 

13 Stoplomp front switch 

Magneto generator 

8 Connector (2) 

14. Stoplomp rear switch 

Fuse 

9 High beam indicator lamp 

15 Terminal block 

Rectifier coil and diode 

10. Horn 

16. Toil lamp 

Handlebar switch 

11. Ignition coil 

17. Condenser 

Heodlomp 

12 Spork plug 




IGNITION SWITCH CONTACTS 


1 Battery 

2. Magneto generator 

3. Fuse 

4. Rectifier coil and diode 

5. Handlebar twitch 

6. Heodlomp 


1972 M 125 (Hapulo) W m mi; Dui;r.un 

7. Ignition-light switch 

8. Connector (2) 

9 High beam indicotar lomp 

10. Horn 

11. Ignition coil 

12. Spark plug 


SWITCH 

CONNECTS 

POSITION 

TERMINALS 

) OFF 

NONE 

IGNITION 

1 - 2/6 - 7 

IGN. & LIGHTS 

1 - 2 - 3/4 - 5/6 - 7/8 - 9 


13. Stoplomp front switch 
14 Stoplomp rear switch 

15. Terminal block 

16. Toil lomp 

17. Speedometer lomp 

18. Condenser 


COLOR KEY 


© 

BLACK 

© 

RED 

© 

BLUE 

© 

YELLOW 

© 

GREEN 

© 

VIOLET 

© 

© 

© 

BROWN 

WHITE 

GRAY 

© © 
© © 

BLACK AND 
BLUE 

GREEN AND 
BLACK 






































































































































































Harley-Davidson Singles 

WIRING DIAGRAMS 



1973 and earlier Z-90 


1. 8oMery 

2. Alternotar 

3. Foie 

4. Rectifier-regulator 

5. Handlebar switch 

6. Headlamp 

7. Ignitian-light switch 

8. Connector (4) 

9. High beam indicator lamp 
10. Horn 


11. Ignition coil 

12. Spark plug 

13. Stoplamp front switch 

14. Staplamp rear switch 

15. Floiher 

16. Tail lamp 

17. Generator signal lamp 

18. Direction signal pilot lamp 

19. Direction signal lamp (4) 


COLOR KEY 


(7) BLACK 

(y) YELLOW 

(be) BLUE 

(7) VIOLET 

(5) GREEN 

(a) AZURE (Light Blue) 

(BN) BROWN 

(7/7) BLACK AND AZURE 

(w) WHITE 

(g/b) GREEN AND BLACK 

(0) GRAY 

(w/b) WHITE AND BLACK 

(7) RED 

(r/b) RED AND BLACK 




1973 and earlier X-90 


1. Magneto generator 

2. Handlebar switch 

3. Headlamp 

4. High beam indicator lamp 

5. Horn 

6. Ignition coil 

7. Spark plug 


B. Stoplamp front switch 
9. Stoplamp rear switch 
10. Tail lamp 
1 1. Terminal block 

12. Connector 

13. Condenser 


COLOR KEY 


© 

BLACK 

© 

WHITE 

(be) 

BLUE 

© 

RED 

© 

GREEN 

© 

YELLOW 


BROWN 

© 

GREEN AND 
BLACK 




LIGHT BLUE 
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Harley-Davidson Singles 


WIRING DIAGRAMS 



1. Boftery 

2. Alternator 

3. Fuie 

4. Rectifier-regulotor 
3. Handlebar twitch 

6. Headlamp 

7. Ignition-light twitch 

8. Connector (4) 


11. Ignition coil 

12. Spark plug 

13. Stoplomp front twitch 

14. Stoplomp rear twitch 
13. Flother 

16. Tail lamp 

17. Generator tignal lamp 
16. Speedometer lamp 


(w| b) WHITE AND BLACK 
( fTnr) RED AND BLACK 


9. High beam indicator lamp 19. Direction tignal lomp (4) 
10. Horn 



1974 X-90 


1. Magneto generator 

2. Hondlebor twitch 

3. Headlamp 

4. High beam indicofor 

lamp 
3. Horn 

6. Ignition coil 


7. Spark plug 

8. Stoplomp front twitch 

9. Stoplomp rear twitch 

10. Tail lomp 

11. Terminal block 

12. Connector 

13. Speedometer lamp 
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Harley-Davidson Singles 


WIRING DIAGRAMS 



COLOR KEY 


© 

BLACK 


BLUE 

© 

GREEN 

© 

BROWN 


WHITE 

© 

GRAY 

® 

RED 

© 

YELLOW 


© 

® 


VIOLET 

AZURE (Light Blue) 
BLACK AND BLUE 
GREEN AND BLACK 


1. 8ottery 

2. Alternator 

3. Fuse 

4. Rectifier-regulotor 

5. Handlebar twitch 

6. Headlamp 

7. Ignition-light switch 

8. Connector (4) 

9. High beam indicator lamp 

10. Horn 


11. Ignition coil 

12. Spark plug 

13. Sfoplomp front switch 

14. Stoplamp rear switch 

15. Flasher 

16. Tail lamp 

17. Speedometer lamp 

18. Generotor signal lamp 

19. Direction signal pilot lamp 

20. Direction signal lamp (4) 


(r/be ) red and blue 
( w/b) white and black 
(r/eP ) red and black 



COLOR KEY 


© 

WHITE 

© 

YELLOW 


BROWN 

© 

BLACK 

© 

RED 

© 

GREEN 

© 

BLUE 
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1. Heodlamp 

2. Handlebar switch 

3. Ignition coil 

4. Magneto-generator 

5. Tail lamp 

6. Stop lamp switch 

7. Terminal block 

8. Terminal block 

9. Connector 

10. Spark plug 

11. Emergency ignition connector 














































































































































































Harley-Davidson Singles 


WIRING DIAGRAMS 



1. Bottery 
2 Alternator 

3. Fuse 

4. Rectifier-regulator 

5. Handlebar twitch 

6. Headlamp 

7. Ignition-light twitch 

8. Connector (4) 

9. High beam indicator 

lamp 


10. Horn 
1 1. Ignition coil 

12. Spark plug 

13. Staplamp front twitch 

14. Stoplamp reor twitch 

15. Flather 

16. Toil lamp 

17. Speedometer lamp 

10. Generator tignal lamp 
19. Direction tignal lomp (4) 


COLOR KEY 


© 

BLACK 

© 

BLUE 

© 

GREEN 

© 

BROWN 

© 

WHITE 

© 

GRAY 

© 

RED 

© 

YELLOW 


(v) VIOLET 

(a) AZURE (Light Bluel 



© 

BLACK 

& 

BLUE 

G 

GREEN 

R 

RED 

w 

WHITE 

@ 

GREY 

m 

BROWN 


(9;YELL0w 



1 Generator 

2. Regulator 

3. Battery (6v.) 

4. Warning lamp (1.5 watti) 

5. Ignition-light twitch board 
6 Ignition-light twitch 

7. Fute (20 A) 


8. Headlamp unit 

9. Headlamp dimmer and horn 

twitch 

10. Horn 

11. Toil and tfop lamp 

12. Spark plug 

13. Ignition coil 


14. Circuit breaker 

15. Condenter 

16. Emergency ttarting twitch 

17. Speedometer lamp 

18. Stoplight twitch 
19 Terminal boord 
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Harley-Davidson Singles 


WIRING DIAGRAMS 


COLOR CODE 



1. Generator 

2. Regulotor 

3. Battery (6v.) 

4. Worning lamp (1.5 wotts) 

5. Speedometer lomp (3 wotts) 

6. Ignition-light switch 

7. Fuse (20 A) 

8. Heodlomp unit 


9. Heodlomp dimmer and horn 
switch 

10. Horn 

11. Toil ond stop lamp 

12. Spork plug 

13. H.T. ignition coil 

14. Circuit breoker 

15. Condenser 


16. Emergency starting switch 

(1964 & eorlier) 

17. Terminol boord 

18. Stoplight switch 

19. High beom indicotor lomp 

(lote 1966) 


@ Black 
© Blue 


© 


Brown 


© Green 
© Red 
© Violet 
© White 
© Yellow 



COLOR CODE 
® Red 
(v) Violet 
(W) White 

(Y) Yellow 
® Black 

© Blue 
@ Brown 
(g) Green 


1. Generator 

2. Regulotor 

3. Battery (6 volt) 

4. Warning lamp (1.5 wotts) 

5. Speedometer lomp (3 wotts) 

6. Ignition-light switch 
7 Fuse (20 A) 


8. Heodlomp unit 

9. Heodlomp dimmer ond 

horn switch 

10. Horn 

11. Toil ond stop lamp 

12. Spork plug 

13. H.T. ignition coil 


14. Circuit breoker 

15. Condenser 

16. Terminol board 

17. Stoplight switch 

18 High beam indicotor lomp 
(1.5 watt) 


150 

















































































































































































































































Harley-Davidson Singles 

WIRING DIAGRAMS 



1 Generator 

2 Regulator 

3. Battery (6 volt*) 

4 High beam indicator lamp 
(1.5 watti) 

5. Generator warning lamp 

(1.5 watti) 

6. Speedometer lamp (3 watti) 


7. Tachometer lomp (3 wotti) 
8 Ignition-light twitch 
9. Fuse (20 amp.) 

10. Headlamp 
11 Headlamp dimmer ond 
horn iwitch 

12. Horn 

13. Tail and (top lamp 


14. Spark plug 

15. Ignition coil 

16. Circuit breaker 

17. Condenier 

18. Terminal (trip 

19. Stoplight iwitch 



1. Generator 

2. Regulator 

3. Battery (6 volti) 

4. High beam indicator lamp 

(1.5 wotti) 

5. Generator warning lomp 

(1.5 wotti) 

6. Speedometer lamp (3 watti) 


1969 Sprint SS Wirtny Duyr.im 

7. Tachometer lamp (3 watti) 

8. Ignition-light twitch 

9. Fute (15 amp.) 

10. Headlamp 

11. Headlamp dimmer and 

horn iwitch 

12. Horn 

13. Tail ond ttap lomp 


14. Spark plug 

15. Ignition coil 

16. Circuit breoker 

17. Condenier 

18. Terminal itrip 

19. Stoplight twitch 


Gray 

Red 

White 
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Harley-Davidson Singles 


WIRING DIAGRAMS 


COLOR CODE KEY 


© 

Blue 


Black 


White 

© 

Green 

® 

Red 


Yellow 

@ 

Brown 

@® 

Green 

Black Tracer 

® 

Violet 



1. Generator 

2. Regulator 

3. Battery (6 valt») 

4. High beam indicator lamp 

(1.5 wam) 

5. Generotar warning lomp 

(1.5 watt*) 

6. Speedometer lamp (3 watt*) 


7. Tachometer lamp (3 watt*) 

8. Ignitian-light twitch 

9. Fu*e (15 omp.) 

10. Headlamp 

11. Headlamp dimmer and 

harn twitch 

12. Harn 

13. Toil and itap lamp 


14. Spark plug 

15. Ignition coil 

16. Circuit breaker 

17. Candenter 

18. Terminal block 

19. Stoplight rear twitch 

20. Stoplight front twitch 


COLOR CODE KEY 

© Blue 
© Green 
teR Brown 

(B Black 

R Red 

©(b) Green 

Black Tracer 

W White 

(Y Yellow 

V Violet 



1. Generator 

2. Regulator 

3. Battery (6 volt*) 

4. High beam indicator lamp 

(1.5 watt*) 

5. Generator warning lamp 

(1.5 watti) 

6 Speedometer lamp (3 watt%) 


8. Ignitian-light twitch 

9. Fute (15 amp.) 

10. Headlamp 

11. Headlamp dimmer and 

horn twitch 

12. Harn 

13. Tail and ttap lamp 

14. Spork plug 


15. Ignition cail 

16. Circuit breaker 

17. Candenter 

18. Terminal block 

19. Stoplight rear twitch 

20. Stoplight front twitch 
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Harley-Davidson Singles 


WIRING DIAGRAMS 


1. 

2 . 

3. 

4. 

5. 

6 

7. 

8 . 

9 

10 . 

11 . 

12 . 

13 . 

14. 

15 . 



Alternotar 

16. 

Ignition circuit breoker 

Rectifier-regulotor 

17. 

Condenter 

Battery (12 voltt) 

18. 

Connector 

High beom indicotor lomp (3 wottt) 

19. 

Stoplight rear twitch 

Generator worning lamp (1.5 wottt) 

20. 

Stoplight front twitch 

Speedometer lamp (3 watlt) 

21. 

Starter button 

Tachometer lomp (3 wottt) (SS only) 

22. 

Storter motor 

Ignition-light twitch 

23. 

Starter tolenoid 

Fute (25 amp.) 

24. 

Direction tignol Bother 

Headlomp (35/35 wottt) 

25. 

Direction tignol pilot lomp (3 wottt) 

Headlamp dimmer, horn, ond direction 

26. 

Right-front tignal lomp (21 wottt) 


27. 

left-front tignol lamp (21 wottt) 

Horn 

28. 

Right-reor tignol lomp (21 wottt) 

Tail ond ttop lamp (5/21 wottt) 

29 

left-rear tignal lamp (21 wottt) 


Spork plug 
Ignition roil 


(bk) black 

@ VIOLET 

(0) BLUE 

0 AZURE (Light Blue) 

(0) GREEN 

(B | A) BLACK AND AZURE 

(0) BROWN 

(y | g) YELLOW AND GREEN 

(w) WHITE 

(w|bk) WHITE AND BLACK 

(0) GRAY 

(r |bk) RED AND BLACK 

(r) RED 

(g|BK) GREEN AND BLACK 

0 YELLOW 




COLOR KEY 

® 

BLACK 

© 

BLUE 

© 

GREEN 

© 

BROWN 

® 

WHITE 

© 

GRAY 

® 

RED 

© 

YELLOW 


VIOLET 

AZURE (Light Blue) 
BLACK AND BLUE 
GREEN AND BLACK 
WHITE AND BLACK 
RED AND BLACK 
ORANGE 

YELLOW AND GREEN 


1. Battery 

2. Alternator 

3. Fute (15 amp.) 

4. Rectifier 

5. Hondlebor twitch 

6. Heodlamp 

7. Ignition.lighf key twitch 
8 Connector 


9. High beom indicator lomp 

10. Horn 

11. Ignition coil 

12. Spork plug 

13. Stoplomp front twitch 

14. Stoplomp reor twitch 

15. Flather 

16. Tail lamp 


17. Speedometer lamp 

18. Ignition indicator lomp 

19. Neutral indicator lamp 

20. Direction tignol lamp 

21. Tachometer lomp 

22. Ignition module 

23. Neutrol indicotor twitch 
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Harley-Davidson Singles 


WIRING DIAGRAMS 



Late 1975 SX-175/250 and SS-250 Type B handlebar switch (71505-73PA key switch) 


© 

® 

bTb? 


COLOR KEY 

(b) black 
(be) blue 
@ green 
(bn) brown 
(w) WHITE 
0 gray 
0 red 
0 yellow 

violet 

AZURE <Light Blue) 
I BLACK AND BLUE 


1. Battery 

2. Alternator 

3. Foie (15 amp.) 

4. Rectifier 

5. Frame bolt 

6. Headlamp 

7. Key switch 

8. Cannectar 

9. High beam indicator lamp 


10. Harn 
1 1. Ignition coil 

12. Spark plug 

13. Staplamp front twitch 

14. Staplamp rear twitch 

15. Flasher 

16. Toil lamp 

17. Speedometer lamp 

18. Ignition indicator lomp 


19. Neutral indicator lamp 

20. Direction signal lamp 

21. Tachometer lamp 

22. Ignition module 

23. Neutral indicator switch 

24. Left hondlebor twitch 

25. Right handlebar switch 


(g| b) green and black 

(w|b) WHITE AND BLACK 
(r I b) RED AND BLACK 
© ORANGE 

(ZED YELLOW AND GREEN 



COLOR KEY 


Late 1975 SX-175/250 and SS-250 Type B handlebar switch (71505-75P key switch) 


1. Battery 

2. Alternator 

3. Fuse (15 amp.) 

4. Rectifier 

5. Frame bolt 

6. Headlamp 

7. Ignitian.light key switch 

8. Connector 

9. High beam indicator lamp 
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10. Horn 

11. Ignition cail 

12. Spark plug 

13. Staplamp front switch 

14. Staplamp reor switch 

15. Flasher 

16. Tail lomp 

17. Speedometer lamp 

18. Ignition indicator lamp 


19. Neutral indicator lamp 

20. Direction signal lamp 

21. Tachometer lomp 

22. Ignition module 

23. Neutral indicator switch 

24. left handlebar switch 

25. Right handlebar switch 


0 black 

0 VIOLET 

(0) BLUE 

0 AZURE (Light Blue) 

© green 

(q \ be) black and BLUE 

(BN) BROWN 

(cfjjT) GREEN AND BLACK 

© WHITE 

(w | b) WHITE AND BLACK 

© GRAY 

(r | b) red and black 

© RED 

@ ORANGE 

Q YELLOW 

(y 1g) yellow ano green 
























































































































































































































































































































Harley-Davidson Singles 


WIRING DIAGRAMS 

~®—I 



Late 1975 Type C handlebar switch (71505-75P or 71514-75P key switch) 


1. Battery 

2. Alternator 

3. Fuse (15 omp.) 

4. Rectifier 

5. Frome bolt 

6. Heodlomp 

7. Ignition-light key twitch 

8. Connector 

9. High beam indicator lomp 


10. Horn 

11. Ignition coil 
1 2. Spark plug 

13. StODlomp front twitch 

14. Stoplamp reor twitch 

15. Flother 

16. Tail lamp 

17. Speedometer lomp 

18. Ignition indicator lamp 


19. Neutral indicator lomp 

20. Direction signal lamp 
21 Tachometer lomp 

22. Ignition modulo 

23. Neutral indicator twitch 

24. Left hondlobor twitch 

25. Right hondlebor twitch 


COLOR KEY 
@ BLACK 

(be) blue 

(G) GREEN 

(bn) brown 
(w) WHITE 
(0 GRAY 

( r ) red 
(y) yellow 


°—D> © VIOLET 

(a) AZURE (Light Blue) 
(b| be) BLACK AND BLUE 
(gJ?) GREEN AND BLACK 
(w[b) WHITE AND BLACK 

(r '|~b) red and black 

(o) ORANGE 
(y | g) yellow and green 



1. flattery 

2. Alternator 

3. Fute (15 amp.) 

4. Rectifier 

5. Frame bolt 

6. Headlamp 

7. Ignition-light key twitch 

8. Connector 

9. High beam indicator lamp 

10. Horn 

11. Ignition coil 
1 2. Spark plug 

13. Sfaplomp front twitch 


14. Stoplamp reor twitch 

15. Flother 

16. Tail lamp 

17. Speedometer lamp 

18. Ignition indicator lamp 

19. Neutral indicator lamp 

20. Direction tignol lomp 

21. Tochometer lomp 

22. Ignition module 

23. Neutral indicator twitch 

24. left hondlebor twitch 
25 Right hondlebor twitch 


(y) yellow 


(v) VIOLET 
(a) AZURE (Light Blue) 
b| be) BLACK AND BLUE 
(g 1 b) GREEN AND BLACK 
(w| b) WHITE AND BLACK 
(r~1~b) RED AND BLACK 
(o) ORANGE 
(y 1 g) YELLOW AND GREEN 
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Harley-Davidson Singles 


CHASSIS 


DRIVE 


The large trail sprocket used on 1970 
and later MLS and TX Models is put into 
operation in the following manner: 

1. Disconnect the master link and wire 
the ends of the chain to the frame so the 
chain does not come off the front sprocket. 

2. Remove the four bolts which hold the 
sprocket dowel pins in place against the 
standard sprocket and disconnect the drive 
chain. 

3. Rotate the sprocket so the dowel pins 
seat in their respective holes in the stan¬ 
dard sprocket, and secure the four bolts. 

4. Add a short length of chain to the 
standard chain and secure the master link. 

5. Adjust the chain and rear brake as 
described in the “Maintenance” section. 


WHEELS 

M, MS, and 1973 Z-90 
FRONT WHEEL 
Removal and Installation 

1. Block up the motorcycle so there is 
enough room to remove the front wheel. 
The machine must be well balanced. 

2. Remove the axle nuts and washers 
from both sides of the axle, and let the 
wheel slip down and away from the forks. 

3. Remove the speedometer drive unit 
from the axle and also remove the brake 
securing nut, spacer, and washer (if appli¬ 
cable) to free the front brake. 

4. Installation is the reverse order of re¬ 
moval, taking care to have the side-plate 
slot straddle the fork side anchor boss. 

5. Install the speedometer drive unit, 
then mount the wheel in the fork and se¬ 
cure it with the washers and nuts, taking 
care to seat the axle correctly in the fork 
side slots. 

6. Adjust the front brake and check the 
axle nuts for tightness. 


WHEEL BEARINGS 
Removal and Installation 

CONE TYPE BEARINGS 

1. Remove the front wheel as described 
in the above section, loosen the locknut 
and bearing cone, and slip the axle from 
the hub. 

2. Remove both sets of bearings, inspect 
the bearing cups for a worn, scored, or 
damaged condition, and, if they are in 
need of replacement, tap them out. 

3. Inspect the dust covers for a worn or 
damageci condition and remove them only 
if in need of replacement. 

4. Carefully tap the bearing cups into 
place in the hub, pack them with fresh 
grease, install the bearings (II to a side), 
and install the dust cover. 

5. Slip the axle into place, and replace 
the bearing cones and locknuts. 
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Cone type bearing assembly. 


1. Axle 

2. Locknut 

3. Bearing cone 

4. Duit cover 

5. Boll bearings 


6. Bearing cup 

7. Outer locknut, brake side 

8. Outer spocer, broke side 

9. Brake sideplote 

10. Inner washer, brake side 


13 12 



Retained ball type bearing assembly. 


1. Axle, front wheel 

2. Locknut (2) 

3. Spacer, sideplote 

outer 

4. Broke sideplote 

5. Spacer, sideplote 

inner 

6. Washer, left side 

7. Dust shield 


8. Spacer, left side 

9. Retainer, felt 

seal(2) 

10. Felt seal (2) 

11. Seal washer (2) 

12. Boll bearing (2) 

13. Spacer 

14. Hub, front wheel 


6. Adjust the bearings as described in 
“Maintenance.” 


RETAINED BALL TYPE BARINGS 

1. Remove the locknut, spacer, brake 
side-plate, and inner spacer to free the 
axle, and remove the axle with the left-side 
locknut, dust shield, and spacer. 

2. Carefully pry the felt seal retainers 
from the hub with a suitable screwdriver, 
and remove the felts and washers. 

3. Tap the bearings out from their re¬ 
spective opposite sides, and remove the 
bearing spacer. 

4. Install the spacer in the hub, then 
press the bearings into the hub until the 
outer races bottom on the hub shoulders. 

5. Assemble the seal washers, felts, and 
the felt seal retainers to the hub. When 
tapping in the retainers, take care to do so 
evenly to avoid damaging them. 

6. Continue the assembly procedure in 
the reverse order of disassembly. 

Inspection 

1. Clean all parts in a suitable solvent 
and blow them dry. 

2. Inspect all parts for a worn or dam¬ 
aged condition, paying particular attention 


to the cones, cups, and bearings. If any of 
the bearings are in need of replacement or 
if any are lost, they must be replaced as a 
complete set. Always repack the bearings 
ip fresh grease before reinstallation in the 
hubs. 

3. Inspect the brake shell and shoes for 
a worn, damaged, or glazed condition, and 
repair or replace them as directed in the 
“Brakes” section. 


REAR WHEEL 

Removal and Installation 

1. Block up the rear wheel of the motor¬ 
cycle so there is enough room to allow re¬ 
moval of the rear wheel. Make sure the 
machine is well balanced. 

2. Disconnect the drive chain master 
link and wire the chain to the frame to 
keep it from .coming off the front sprocket. 

3. Remove the brake rod adjusting nut 
and disconnect the brake rod from the 
brake actuating lever. 

4. Loosen the axle nuts and slip the 
wheel out the back of the frame along with 
the adjusting mechanism. 

5. Install the wheel in the reverse order 
of removal, making sure that the wheel is 
aligned in the fork, and that the chain and 
rear brake are adjusted. 

WHEEL BEARINGS 

1. Consult the “Wheel Bearings” section 
under “Front Wheel” for removal, installa¬ 
tion, and inspection procedures. 

ML, MLS, MSR, SR, SS/TX 125, 
and 1974 and Later Z-90 

FRONT WHEEL 
Removal and Installation 

1. Block up the motorcycle so there is 
enough room to remove the front wheel, 
making sure the machine is well balanced. 

2. Remove the axle nut and washer, 
loosen the axle pinch bolt located on the 
fork leg, and tap on the right side of the 
axle with a solt mallet to get the axle 

started out. Pull the axle the rest of the 
way out while holding the wheel steady 
with one hand. 

3. Remove the speedometer drive unit 
from the left side and slip the wheel down 
and out of the forks. 

4. Remove the brake side-plate and the 
wheel hub spacers. 

5. Installation is basically the reverse 
order of removal. 

6. Position the brake side-plate so the 
side-plate slot engages the fork leg anchor 
boss. 

7. Slip the stepped spacer on the speed¬ 
ometer drive unit side and the thinner 
spacer on the brake side. Position the 
brake side-plate and the speedometer 
drive unit on the hub and slip a thin washer 
between the drive unit and the fork leg. 

8. Juggle the wheel assembly into place, 
and insert the axle from the left side. Se¬ 
cure the axle washer and nut on the right 
side, remove the bike from the blocks, and 
pump the forks up and down to center the 
fork legs. 

9. Secure the axle pinch bolt and adjust 
the brake as described in “Maintenance.” 
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REAR WHEEL 

Removal and Installation 

1. Block up the motorcycle so there is 
enough room to remove the wheel, making 
sure the machine is well balanced. 

2. Remove the drive chain master link 
and wire the chain ends to the frame to 
keep the chain from coming off the front 
sprocket. 

3. Remove the brake adjusting nut and 
remove the cable from the actuating lever. 

4. Remove the axle nut, washer, adjust¬ 
ing cam, axle, and wheel. The axle may be 
tapped out with a soft mallet. 

5. Installation is in the reverse order of 
removal. 

6. Slip the shorter spacer into place be¬ 
tween tne brake side-plate and the right- 
side wheel bearing, and the longer spacer 
between the axle clip and the left-side 
wheel bearing. The brake side-plate slot 
must engage the fork anchor stua. 

7. Secure the axle washer and nut and 
adjust the chain and brake as described in 
“Maintenance.” 


WHEEL BEARINGS 

1. Consult the “Wheel Bearings” section 
under M, and MS models for removal, in¬ 
stallation, and inspection procedures. 



1. Doit caver (2) 3. Scoring ipoccr 

2. Boll bcorina (2) 4. Wheel hub 



Rear hub and sprocket assembly. 


1. Bolt (4) 

2. Lock washer (4) 

3. Not (3) 

4. Outer disc 


5. Sprocket 

6. Rubber 

bushing (4) 

7. Wheel hub 


REAR SPROCKET REMOVAL AND 
INSTALLATION 

1. Remove the rear wheel as described 
in the rear wheel “Removal and Installa¬ 
tion” section. 

2, Remove the hub bolts* lockwashers, 


nuts, and outer disc, and pull the sprocket 
and rubber bushings from the hub. 

3. Clean all parts in a suitable solvent 
and blow them dry, then install the 
sprocket in the reverse order of removal. 

4. Position the rubber bushings in the 
hub, place the sprocket in place so the 
dowel pins engage the bushings, position 
the outer disc, and secure the assembly 
with the nuts, lockwashers, and bolts. 

5. Install the wheel and adjust the chain 
and brake as described in “Maintenance.” 

S and B Models 
FRONT WHEEL 
Removal and Installation 

1. Block up the motorcycle so there is 
enough room to remove the front wheel, 
making sure the machine is well balanced. 

2. Remove the cotter pin, washer, and 
clevis pin from the front brake lever, then 
remove the lower locknut and withdraw 
the cable. 

3. Remove the speedometer drive grease 
fitting and pull tne housing free of its 
socket to remove the cable. Do not lose 
the speedometer drive gear which is a slip 
fit on the speedometer cable and may 
come out with the cable. 

4. Remove the axle nut and lockwasher, 
loosen the pinch bolt on the left side, tap 
out the axle with a soft mallet, and remove 
the wheel. 

5. Repack the wheel bearings with fresh 
rease before replacing the wheel which is 
one in the reverse order of removal. 

6. Make sure the brake side-plate torque 
pin engages the fork anchor stud. 

7. Lubricate the speedometer drive unit 
and adjust the front brake as described in 
“Maintenance.” 

WHEEL BEARINGS 
Removal and Installation 

1. Remove the front wheel as described 
in the above section. 

2. Remove the bearing grease retainer, 
retainer felt seal, bearing inner race, and 
ynscrew and remove the bearing locknut. 

3. Carefully drift out the bearing with a 
suitable drift from the opposite side of the 
hub, if necessary', and remove the bearing 
spacer. 

4. Invert the hub and drift out the nee¬ 
dle bearing from the opposite side of the 
hub using a suitable drift. 

5. Pack the ball bearing in fresh grease 
and carefully press it into place in the hub 
until seated against the hub shoulder. 

6. Install the bearing locknut, slip the 


bearing spacer into place, and press the 
needle bearing into place until seated 
against the remaining hub shoulder. When 
pressing on the bearing make sure only to 
press on the printed side. 

7. Grease the bearing and insert the 
inner race, then install the grease retainer 
felt seal and the retainer. 

8. Mount the wheel and adjust the 
brake as described in the front wheel “Re¬ 
moval and Installation” section. 

Inspection 

1. Clean all parts in a suitable solvent 
and blow them dry'. 

2. Inspect the bearings for a worn, pit¬ 
ted, burned, or damaged condition, exces¬ 
sive side or radial play\ or rough motion 
and replace them as necessary'. 

3. Inspect the brake shell and shoes for 
a worn, scored, glazed, or otherwise dam¬ 
aged condition and replace or repair them 
as described in the “Brakes” section. 

4. Inspect the speedometer drive gear 
for wear or damage, especially' to the gear 
teeth. The Speedometer drive gear can be 
removed for replacement with Sprocket 
Shaft Extension Puller (H-D part no. 
96015-56) or a suitable substitute, and the 
Sprocket Shaft Extension Collar. A suitably 
sized press plug will have to be used, and 
the plug must allow sufficient clearance so 
the gear can move over it. Press the gear 
flush with the face of the hub when replac¬ 
ing it. 

REAR WHEEL 
Removal and Installation 

I Block up the motorcycle so there is 
enough room to remove the rear wheel, 
making sure the machine is well balanced. 

2. Disconnect the master link and wire 
the chain to the frame to prev ent it from 
running off the front sprocket. 

3. I^oosen the rear wheel adjusting stud 
nuts on both sides, disconnect the brake 
rod at the lev er, loosen the right-side axle 
nut until the adjusting studs can be re¬ 
moved from their slots in the sides of the 
frame, and remove the rear wheel. 

4. Remove the axle nuts, lockwashers, 
adjusting studs, the right side spacer (1963 
and later models), and the brake side- 
plate. 

5. Installation is in the reverse order of 
removal. 

6. Repack the wheel bearings before re¬ 
placing the wheel. To do this, the felt seals 
will have to be remov ed. 

7. Make sure the brake side-cover slot 
engages the fork leg anchor stud, and ad¬ 
just the chain and brake as described in 
“Maintenance” after the wheel is mounted 



1. Bearing grease retainer 

2. Grease retainer felt seal 

3. Bearing inner race 

4. Bearing lack nut 

5. Ball bearing 

6. Bearing spacer 

7. Needle bearing 
B. Front wheel hub 

9. Speedometer drive gear 
lO. Front wheel axle 


157 




Harley-Davidson Singles 






Great* retainer 
Great* retainer fell teal—left 
Great* retoiner felt teat—right 
Beoring lack nut 
Boll bearing—left 
Ball bearing—right (165 only) 
6A. Needle roller bearing, inner race 
and teal wather 
7. Rear wheel hub 

B, Rear wheel axle 

9. Beoring tpacer wather (2) 


Rear hub assembly. 


WHEEL BEARINGS 
Removal and Installation 

NOTE: The Model 165 huh is not inter¬ 
changeable with the hu))s used on the B 

Models. 

1. Remove* the rear wheel as described 
in the above section. 

2. Remove the bearing grease retainer 
and the left and right felt seals, then screw 
off the bearing locknut. 

3. Drift out the left and right ball bear¬ 
ings (only the Model 165 has a right-side 
bearing), if necessary, from the opposite 
sides of the hub, ana drift out the needle 
roller bearing, inner race, and washer on 
Hummer and Super-10 models 

4. Park the left-side bearing with grease 
and carefully press it into place against 
the hub shoulder until seated, and secure 
it with the bearing locknut. 

5. Slip two washers onto the sprocket 
side of the rear axle, and slip the axle into 
place in the hub. 

6. Pack the left bearing or the needle 
bearing (whichever is applicable) with 
grease and press it into place in the hub 
until seated. 

7. Mount the felt seals and the felt seal 
retainer, then install the rear wheel as de¬ 
scribed in the “Rear W heel Removal and 
Installation” section. 

Inspection 

1. Consult the front wheel “Inspection” 
section. 

REAR SPROCKET REMOVAL AND 
INSTALLATION 

1. Remove the wheel from the bike as 
described in the “Rear Wheel Removal 
and Installation” section. 

2. Center-punch the rivet heads from 
the outside sprocket face, then drill them 
out. Punch the rivets out and install the 
new sprocket using the bolts which come 
with the replacement kit. Drilling is not 
necessary. 

3. Install the wheel and adjust the chain 
and brake as described in the “Rear Wheel 
Removal and Installation” section. 


SS/SX 175/250 
FRONT WHEEL 
Removal and Installation 

1. Support the front wheel off the ground 
by placing a crate or another suitable 
object beneath the engine. 

2. Remove the fitting from the lower 
end of the brake cable, and withdraw the 
cable from the brake plate. 

3. Remove the axle nut and the washer 
behind it. Remove the nut securing the 
brake anchor to the brake plate. 

4. Loosen the fork slider pinch-bolt(s). 
Note that some models have only one 
pinch-bolt on the right-side while others 
have one fitted to cither fork leg. 

5. Using a plastic mallet, tap the axle 
lightly on the left-side to free it up. Re¬ 
move the axle and withdraw the wheel. 

6. Installation is the reverse of removal. 
Be sure that the tab on the speedometer 
drive is fitted to the hole in the hub. 
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Tighten the axle nut before the slider 
pinch-bolts. Torque the axle nut to 56-59 
ft lbs. 



Front hub assembly SX/SS-175/250 


WHEEL BEARINGS 
Removal and Installation 

1. Remove the wheel. 

2. Remove the speedometer drive, and 
the brake plate. Note the location of any 
washers or spacers. 

3. Using a thin screwdriver, pry the 
washers out of either side of the hub. 

4. Remove the wheel bearings by reach- 
png through the center of the hub with a 
long drift and tapping one of the bearings 
evenly around its circumference until it is 
removed. Be careful not to turn the bearing 
sideways in its seat on removal as there is 
danger of causing damage to the hub. 

5. When either bearing is removed, the 
spacer tube can be removed from the hub. 
After removing the spacer tube, remove the 
other bearing in the same manner as the 
first. 

6. Installation is in the reverse order of 
removal; however, note the following 
points: 

a. Obtain a good grade of wheel bear- 
ing grease (such as Lithium or Moly) to 
lubricate the wheel bearings. 

b. Pack the wheel bearings until they 
are completely filled. 

c. Place a small amount of wheel bear¬ 
ing grease to the inside of the hub and 
drive one of the bearings into its seat. In¬ 
stall the retainer if so equipped. Install 
the spacer tube and drive the other bear¬ 
ing into its seat. The sealed surface of 
the bearing must face the outside of the 
hub. 

Inspection 

1. Clean the bearings and spacer tube 
in a suitable solvent, removing all of the 
old grease. At this point, it would be wise 
to clean out the hub as well. 

2. Check the bearing bosses in the hub 
for scuffs, cracks, or distortion. If they are 
in any way damaged, the hub must be re¬ 
placed. 



Rear hub assembly (steel hub) 

1. Coupling (6) 5. Woiher (2) 

2. Spacer 6. Spocer 

3. Pell wather (2) 7. Wheel 

4. Bearing (2) 

3. Check the condition of the spacer 
tube, and replace it if damaged. 

4. Bearing condition is very important. 
Check the balls themselves for pitting, 
wear, or rust. 

5. Apply a few drops of light oil to the 
bearing and spin it. The bearing must ro¬ 
tate smoothly and freely. Any roughness 
or binding in rotation will necessitate a 
new bearing. 

6. Note that the bearings must be re¬ 
placed in pairs. 

REAR WHEEL 

Removal and Installation 

NOTE: The following procedure is to re¬ 
move the wheel only. To remove the 

brake and sprocket assembly, refer to 

"Sprocket Assembly ” following. 

1. Support the motorcycle so that the 
rear wheel is off the ground. 

2. Remove the axle nut, washer, and 
chain adjuster from the right-side of the 
swing arm. 

3. Pull the axle out from the left-side. If 
necessary, tap the right-side of the axle 
with a plastic mallet to free it up. 

4. Remove the spacer from the right-side 
of the hub. 

5. Pull the wheel over to the right-side 
of the swing arm to free it from the sprock¬ 
et assembly, then remove it. 

6. Install the wheel by reversing the re¬ 
moval procedure. 

WHEEL BEARINGS 

Removal and Installation (Steel Hub) 

1. Remove the wheel as described above. 

2. Remove the rubber coupling from the 
hub or sprocket assembly. 

3. Pry the small spacer from the right- 
side of the hub. Remove the felt dust seals 
from either side of the hub. 

4. Tap the bearings out of the hub from 
the opposite side of the hub using a long 
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Inspection 

For inspection procedures refer to the 
wheel bearing inspection under “Front 
Wheel.” 

Sprocket Assembly 

REMOVAL AND INSTALLATION 

1. Support the motorcycle so that the 
rear wheel is off the ground. 

2. Remove the drive chain masterlink 
spring clip, cover plate, and masterlink. 
Remove the drive chain from the rear 
sprocket. The chain need not be removed 
from the countershaft sprocket. 

3. Unscrew the nut from the end of the 
brake cable. Unscrew the brake adjuster 
fitting from the brake plate, and remove 
the cable from the brake plate. 

4. Remove the nut securing the brake 
anchor to the brake plate and disengage 
the brake anchor. Remove the bolt securing 
the brake anchor to the frame and remove 
the brake anchor. 

5. Remove the axle nut, washer, and 
chain adjuster from the right-side of the 
swing arm. Remove the axle. 

6. Remove the wheel and sprocket as¬ 
sembly from the swing arm as a unit. Pry 
the sprocket from the hub. 

7. Installation is in the reverse order of 
removal. 


3. Remove the anchor arm nut and 
washer from the anchor stud, then remove 
the upper arm cap screws and remove the 
anchor arm. 

4. Tap the axle out with a soft mallet 
while supporting the wheel with one hand, 
then remove the speedometer drive unit 
from the hub and allow' the wheel to slip 
down and out of the forks. 

5. Remove the brake side-plate and the 
thick and thin spacers from the hub. 

6. Installation is in the reverse order of 
removal. 

7. Position the thin spacer on the brake 
side of the hub, and the thicker spacer on 
the speedometer drive side. Mount the 
brake side-plate and the speedometer 
drive unit on the hub, and si ip the axle 
into position from the right side. 

8. Position the anchor ami on its stud 
and secure it with the anchor ann nut and 
washer, then tighten the upper anchor arm 
capscrews. 

9. Position the axle washer on the axle 
with the chamfered side facing out and se¬ 
cure the axle nut. Remove the bike from 
the blocks and vigorouslv pump tlie forks 
to align the fork legs, then secure tin' pinch 
bolt. “ 

10. Adjust the front brake as described 
in “Maintenance.” 

WHEEL BEARINGS 


drift. Tap the bearing evenly around its 
circumference so that it comes straight out 
of its seat. After the first bearing is re¬ 
moved, remove the spacer in the center of 
the hub. 

5. Installation is in the reverse order of 
removal; however, note the following 
points: 

a. Obtain a good grade of wheel bear- 
ing grease (such as Lithium or Moly) to 
lubricate the wheel bearings. 

b. Pack the wheel bearings until they 
are completely filled. 

c. Place a small amount of wheel bear- 
ing grease to the inside of the hub and 
drive one of the bearings into its seat. In¬ 
stall the retainer if so equipped. Install 
the spacer tube and drive the other bear¬ 
ing into its seat. The sealed surface of the 
bearing must face the outside of the hub. 


Removal and Installation (Aluminum 
Hub) 

1. Remove the wheel. 

2. Remove the rubber coupling from the 
hub or sprocket assembly. 

3. Remove the plate from the right-side 
of the hub. 

4. Remove the snap-ring from the right- 
side of the hub and pull the right w'heel 
bearing from the hub. Remove the center 
spacer from inside the hub. 

5. Remove the short spacer from the left¬ 
side of the hub, and pry out the seal be¬ 
neath it. Take care that the seal is not 
damaged if it must be reused. 

6. The left wheel bearing can be re¬ 
moved by tapping it out from the right- 
side. Do not allow it to become cocked in 
its seat on removal as the hub may be dam¬ 
aged. 

7. Installation is in the reverse order of 
removal; however, note the following 
points: 

a. Obtain a good grade of wheel bear- 
ing grease (such as Lithium or Molv) to 
lubricate the wheel bearings. 

b. Pack the wheel bearings until they 
are completely filled. 

c. Place a small amount of w-heel bear¬ 
ing grease to the inside of the hub and 
drive the right wheel bearing into its 
seat. Install the snap-ring into the right- 
side of the hub. Install the center spacer 
into the hub and drive the left wheel 
bearing into its seat. The sealed surface 
of the bearing must face the outside of 
the hub. 


Sprint Models 
FRONT WHEEL 
Removal and Installation 

1. Block up the front end of the bike so 
there is enough room to remove the front 
wheel, making sure the machine is well 
balanced. 

2. Remove the axle nut and washer 
from the left side, and loosen the pinch 
bolt on the right side. 


Removal and Installation 

1. Remove the front wheel as described 
in the above section. 

2. Drift out the dust cover from the op¬ 
posite side of the hub, then pull the bear¬ 
ing out with Puller (H-D part no. 96729- 
63) or a suitable substitute, but onlv if 
replacement is necessary. 

3. Remove the bearing spacer, invert the 
hub, and remove the other dust cover and 
bearing in the same manner. 



1. Coupling 

2. Plot* 

3. Lock ring 

4. Bearing 
Spacer 



6. Seal 

7. Bearing 

8. Spacer 

9. Wheel 



1. Sprocket 

2. Housing 

3. Screw (8) 

4. Nul (8) 

5. Washer (8) 

6. Collar 

7. Felt wosher os*y 13 

8. Bearing 

9. Sleeve 

10. Fell washer ossy 

11. Bearing 

12. Spacer 

13. Ring 


Rear hub assembly (aluminum hub) 
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Sprocket assembly (steel hub) 
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Front wheel hub assembly 

1. Dujl Cover (2) 3. Bearing Spacer 

2 Ball Bearing (2) 4. Wheel Hub 


4. Press (he new bearing in place until 
it is seated against the hub shoulder, then 
press the dust cover into place against the 
bearing, after making sure the dust seal is 
in place in the cover. 

5. Invert the hub and install the bearing 
spacer, then press the remaining bearing 
into place until seated against the spacer, 
and press the dust cover into place until 
seated against the bearing in the same 
manner as the first. 

6. Mount the wheel and adjust the 
brake as described in the front wheel “Re¬ 
moval and Installation” section. 


insoectlon 

1. Clean all parts in a suitable solvent 
and blow them dry. 

2. Inspect the bearings for a worn, pit¬ 
ted, or damaged condition, or rough mo¬ 
tion, and replace them as necessary. Al¬ 
ways repack the open type bearings before 
installing them. (Late models have sealed 
bearings which require no attention.) 

3. Inspect the dust seals inside the dust 
cover for a worn, dirty, or damaged condi¬ 
tion, and replace them as necessary. 

4. Inspect the brake shell and shoes for 
a worn, scored, grooved, glazed, or other¬ 
wise damaged condition and replace them 
as necessary as described in the “Brakes” 
section. 


REAR WHEEL 

Removal and Installation 

1. Block up the motorcycle so there is 
enough room to remove the rear wheel, 
making sure the machine is well balanced. 

2. Disconnect the drive chain and wire 
it to the frame to prevent it from coming 
off the front sprocket. 

3. Remove the brake adjusting nut and 
disengage the brake rod from the actuat¬ 
ing lever, remove the brake anchor arm 
nut and washer, then slip the arm from the 
brake side-plate stud. 

4. Remove the axle nut and washer, 
then tap out the axle with a soft mallet 
while holding the chain adjuster against 
the swing arm to prevent it from binding 
the axle. Allow the wheel to fall down be¬ 
tween the forks and roll it clear. 

5. Remove the brake side-plate and 
spacer. 

6. Installation is in the reverse order of 
removal. Make sure the spacer washer is 
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properly positioned between the side-plate 
and the hub. 

7. Adjust the brake and chain as de¬ 
scribed in “Maintenance.” 


WHEEL BEARINGS 
Removal and Installation 

1. Remov e the wheel as described in tne 
above section. 



Rear huh assembly 

1. Left Bearing Retainer 

2. Dwjl Cover 

3. Ball Bearing (2) 

4. Spacer 

5. Wheel Hub 

2. Unscrew the bearing retainer, drift 
out the dust cover from the opposite side 
of the hub, and remove the bearing if nec¬ 
essary’ with Fuller (H-D part no. 95760-69) 
or a suitable substitute. 

3. Remove the bearing spacer, invert the 
hub, and remove the remaining bearing in 
the same manner as the first. 

4. Press a new oearing into place until 
seated against the brake-side hub shoul¬ 
der, then press the dust cover into place 
after making sure the dust seal is in place 
in the cover. 

5. Invert the hub, insert the oearing 
spacer, press in the remaining bearing 
until seated against the spacer, and screw 
down the bearing retainer. 

6. Install the rear wheel as described in 
the rear wheel “Removal and Installation” 
section. 


Inspection 

1. Consult the front wheel “Inspection” 
section. 



Drive sprocket assembly (1970 and later modeisj. 


1. Nut (4) 

2. Lack Waiher (4) 

3. Outer Diic 
4 Sprocket 


5. Rubber Bushing (B) 

6. Spacer (4) 

8. Balt (4) 

9. Wheel Hub 


6. Install the wheel as described in the 
rear wheel “Removal and Installation” sec¬ 
tion. 


BRAKES 

M Models 
DISASSEMBLY 

1. Remove the wheel as described in the 
front wheel “Removal and Installation” 
section. 

2. Disconnect the brake return springs 
and pull the shoes off at right angles to the 
side-plate. 

3. Remove the operating shaftnut, wash¬ 
er, operating lever, and operating cam if 
so desired. 

INSPECTION 

1. Clean all parts other than the hr«ise 
shoes in a suitable solvent and blow them 
dry. 

2. Inspect the brake shoes for a worn, 
glazed, oil-soaked, cracked, or otherwise 
damaged condition, and replace them as 
necessary. The shoes may be reused if only 
slightly glazed. Rough up the glazed sur¬ 
face of the shoes and drum with some me¬ 
dium grade sandpaper and blow them 
clean before reusing. 

3. Inspect the remaining parts for a 
worn dr damaged condition and replace 
them as necessary. 


REAR SPROCKET REMOVAL AND 
INSTALLATION 

1. Remove the rear wheel as described 
in the rear wheel “Removal and Installa¬ 
tion” section. 

2. Remove the nuts, lockwashers, outer 
disc, and the sprocket, and then remove 
the rubber bushings, spacers, inner disc (if 
applicable), and bolts from the sprocket. 

3. Clean all parts in a suitable solvent 
and blow them dry’. 

4. Assembly is in the reverse order of 
disassembly. 

5. Insert the bolts through the hub, 
mount the inner disc on the hub bolts, in¬ 
sert the rubber bushings and spacers into 
the sprocket, mount the sprocket on the 
hub bolts with the shouldered side toward 
the hub, position the outer disc on the hub 
bolts with the chamfered side out, and se¬ 
cure the whole assembly with the hub 
bolts nuts and lockwashers. 


ASSEMBLY 

1. Install the operating cam and lever, 
and secure them with washer and nut. 

2. Hook the return springs into the shoe 
holes so that the spring hooks are facing 
the opposite direction on the same shoe, 
then fold the shoes and mount them on the 
operating shaft and pivot studs and press 
down on the shoes to unfold them onto the 
side-plate. Use a screwdriver if additional 
lev erage is required. 

3. Mount the wheel as described in the 
appropriate section. 

REAR BRAKE CROSS-SHAFT 
DISASSEMBLY AND ASSEMBLY 

1. Remove the brake adjusting knurled 
nut, lockbar, and brake rod spring, then 
remove the cotter pin and washer to free 
the rod from the brake pedal. 

2. Remove the footlever mounting nut 
and washer, and pull the lever from the 
shaft. Both footrests are also mounted on 
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lining (2) 


Brake and cross shaft assembly. 
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Front brake assembly. S and B Models. 


1. Operofing ihoft nut 

and lockwoshvr 

2. Operating lever 

3. Brake shoe ipring (2) 

4. Brake ihae (2) 

5. Operating shaft 

6. Operating thofl 

ipring washer 

7. Side plate 

8. Brake lining (2) 

9. Lining rivet (14) 


the shaft and can be removed at this time 
by pulling the shaft free of the frame. 

3. Inspect the footlever bushings for a 
worn or damaged condition and replace 
them as necessary. 

4. To assemble the cross-shaft, insert the 
shaft and both footrests, lightly grease the 


right-side end of the shaft, and mount the 
footlever. 

5. Position the lootlever so its under the 
foot rest, then secure the assembly with 
the washer and nut. 

6. Install the brake rod assembly and 
adjust the brake as described in the 
"Maintenance” section. 


S and B Models 

DISASSEMBLY 

1. Remove the appropriate wheel as de¬ 
scribed in the appropriate wheel “Removal 
and Installation” section. 

2. Remove the operating shaft nut, lock- 
washer, and lever. 

3. Pry the return springs from the shoes 
and remove the operating shaft and spring 
washer from the brake side-plate. 

INSPECTION 

1. Consult the M Models “Inspection” 
section. 

2. New linings may be riveted onto the 
shoes as described in the Sprint "Inspec¬ 
tion” section. 

ASSEMBLY 

1. Lay the brake side-plate on a bench 
with the outside face facing down. 

2. Position the operating shaft spring 
washer on the shaft so the raised portion 
of the shaft seats against the shaft shoul¬ 
der, and then insert the shaft into the side 
plate. 

3. Place the shoes on the side-plate, 
connect them with the spring located near¬ 
est the pivot post, and attach the remain¬ 
ing spring. 

4. Invert the side-plate and install the 
operating lever, lockwasher, and shaft nut. 

5. Mount the wheel, and lubricate the 
brakes as described in the “Maintenance” 
section. 

Sprint Models 

DISASSEMBLY (ALL MODELS 
EXCEPT 1970 AND LATER FRONT 
BRAKES) 

1. Remove the wheel as described in the 
front wheel “Removal and Installation” 
section. 

2. Pull the brake shoes from the brake 
side plate at a right angle from the plate, 
and disconnect the return springs. 

3. Remove the operating shaft nut, 
washer, lever, and shaft, then remove the 
pivot stud nut, washer, and pivot stud. 

DISASSEMBLY (1970 AND LATER 
FRONT BRAKES) 

1. Remove the wheel as described in the 
front wheel "Removal and Installation” 
section. 

2. Remove the brake shoe lockrings 
with Snap-Ring Pliers (II-D part no. 
96215-49) or a suitable substitute, remove 
the washers, and pull the shoes away from 
the operating shafts together and off the 
pivot studs with both shoes still attached 
by the return springs. Separate the springs 
from the shoes. 

3. Remove the washers from the pivot 
pins and remove the operating levers if so 
desired. Mark the position of the lever slot 
on the splines with a small chisel mark so 
they can be reassembled in their original 
positions. The levers should be parallel 
and at right angles to the brake cable. 

INSPECTION AND REPAIR 

I. Consult steps 1-3 of the M Models 
“Inspection” section. 





Harley-Davidson Singles 



Front and rear brake other than SS double front type 


1. Adjusting knurled 

nut 

2. Nut 

3. Washer 

4. Shaft lever 

5. Crossover shaft 

6. Faal lever 

7. lever spring 

8. Nut 


9. Washer 

10. Crossover shaft 

bushing (2) 

11. 8rake shoe and 

lining (2) 

12. Side plate 

13. Nut 

14. Washer 

15. Operating lever 


16. Operating shaft 

17. Nut 

18. Washer 

19. Pivot stud 

20. Brake lining (2) 

21. Rivel (16) 

22. Shae spring (2) 

23. Cotter pin (model SS) 

24. Washer (model SS) 


25. Clevis pin (model SS) 

26. Cable cail adjuster lack 

nut (model SS) 

27. Cable cail adjuster (2) 

(model SS) 

28. Cable coil frame 

fitting (2) (model SS) 

29. Coble assembly (model SS) 



1. Brake rad adjusting nut 

2. Rear brake rad 

3. Brake rad clevis pin 

4. Operating shaft nut and lockwasher 

5. Brake aperoting lever 

6. Brake shae spring (2) 

7. Brake shae (2) 

8. Operating shaft 

9. Operating shaft spring washer 

10. Brake side plate 

11. Brake lining (2) 

12. Brake lining rivet (14) 


Rear brake assembly, S and B Models. 


springs then fold and mount them on the 
operating shaft and pivot studs, then press 
down on them to make them unfold onto 
the side-plate. Use a screwdriver to gain 
the added leverage that may be necessary. 

4. Mount the wheel as described in the 
appropriate rear wheel “Removal and In¬ 
stallation" section. 

ASSEMBLY (1970 AND LATER 
FRONT WHEELS) 

1. Assembly is basically in the reverse 
order of disassembly except for the shoe 
assembly. 

2. Mount the shoes after lightly greasing 
the pivot pin and operating shaft ends. Po¬ 
sition the shoes without attaching the re¬ 
turn springs, then engage the springs using 
a screwdriver to gain the necessary- lever¬ 
age. 

3. Install the wheel as described in the 
appropriate rear wheel “Removal and In¬ 
stallation” section. 

REAR BRAKE CROSS-SHAFT 
DISASSEMBLY AND ASSEMBLY 
(ALL MODELS EXCEPT THE SS) 

1. Remove the brake rod knurled ad¬ 
justing nut, the cross-shaft lever nut and 
washer, then tap on the shaft to remove 
the lever. 

2. Pull the footlever and shaft assembly 
clear of the frame, then remove the brake 
lever spring, securing nut and washer, and 
remove the shaft from the lever. 

3. Clean all parts in a suitable solvent 
and blow them dry-. Inspect all the parts 
for a worn or damagecl condition, espe¬ 
cially the fit of the shaft in the frame bush¬ 
ings, and replace any parts as necessary-. 

4. Lightly grease the frame tube, assem¬ 
ble the footlever to the threaded end of 
the shaft so the notches engage, mount the 
spring to the shaft so it will support the 
lever from beneath, and insert the shaft 
into the frame tube. 

5. Mount the crossover shaft lever to the 
shaft while holding the footlever in its nor¬ 
mal position, and draw the shaft lever into 
position by screwing on the mounting nut 
and washer. 

6. Attach the footlever spring to the 
lever and secure the lever with the mount¬ 
ing nut and washer. 

7. Adjust the brake as described in the 
"Maintenance” section. 


SUSPENSION 


2. If the brake shoes are serviceable but 
the linings are shot, new linings can be 
riveted to the shoes, or new shoes with the 
linings already attached can be purchased. 

3. Replace the brake linings in the fol¬ 
lowing manner: 

a. Install the center rivet first and 
then alternate the remaining rivets so 
the next one goes to the right of the first, 
to the left of the first, to the right, etc., 
so the lining is drawn down evenly. 

b. The rivets may be set by hand or 
machine, and the end of the lining 
should be beveled in either ease. The 
rivets should seat the linings tightly 
against the shoe. 
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ASSEMBLY (ALL MODELS EXCEPT 
1970 AND LATER FRONT BRAKES) 

1. Insert the pivot stud into the side- 
plate and secure it with the washer and 
nut. 

2. Slip the operating shaft into the side- 
plate, mount the operating lever onto it so 
the large flats of the shaft and lever are at 
right angles to one another, secure the as¬ 
sembly with the washer and nut, and posi¬ 
tion the lever so its pointing away from 
the anchor stud. 

3. Attach the return springs to one of 
the shoes so the spring hooks are facing in 
the opposite direction from each other. 

4. Connect the shoes together with the 


Front Forks 

MODELS M AND MS 

Fork Removal and Disassembly 

1. Remove the front wheel as described 
in the Models M and MS front wheel "Re¬ 
moval and Installation” section. 

2. Remove the front fender and drain 
the fork oil as described in the “Mainte¬ 
nance” section. 

3. Loosen the lower bracket bolts and 
remove the legs by wedging a screwdriver 
into the bracket slot and pulling and twist¬ 
ing on the main tubes. 

4. Disassemble the fork leg in the fol¬ 
lowing manner: 

a. Remove the oil seal from the top of 
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1. lock Ring (2) 

2 Wo»h«f (2) 

3. Broke Shoe (2) 

4. Broke Shoe Spring (2) 

5. Woiher (2) 

6 Colter Key (2) 

7. Wo»h»r (2) 

8. Pin (2) 

9. Clevi, (2) 

10. No! (2) 


11. Control Rod 

12. Clomp Screw (2) 

13. Upper Operating lever 

14 lower Operating lever 

15 Upper Operating Shoft 

16 lower Operoting Shoft 

17 Pivot Pin Nut (2) 

18 Pivot Pin Washer (2) 

19 Pivot Pin (2) 

20 lever Return Spring 


Front brake assembly for the 1970-71 and 1973 and later SS models 


the leg, then remove the fork sn 
spacer, lower spring, and the lower 
cover. 

b. Full the main tube from the slider 
assembly by sharply jerking them apart. 

c. Remove the damper lockring, dam¬ 
per assembly, and the tire assembly tube 
seal. 

5. Remove the headlight mounting bolt 
and allow the light assemblv to hang 
down on the fork bracket. 

6. Remove the speedometer drive unit 
from the end of the cable and remove the 
cable from the left fork, upper cover, cable 
loop, then remove the brake cable locknut 
anil ferrule, and slide the cable out from 
the right fork upper cover cable loop. 

7. Loosen the fork stem nut enough to 
relieve the tension on the upper fork 
bracket. 

8. If the fork side is to remain assem¬ 
bled, loosen the fork plug sev eral turns so 
the fork cover can be removed from the 
bracket assemblies. This will also allow 
the rubber ring and cap to be removed. 

9. The covers are installed in the re¬ 
verse order of removal. 

Inspection 

1. Before tearing into a fork because the 
action is poor, change the oil to eliminate 
the possibility of water contamination 
which might be the cause. 

2. If this doesn’t appear to be the prob¬ 
lem. or if the fork leaks or is damaged, dis¬ 
assemble it as described in the above sec¬ 
tion, clean all parts in a suitable solvent 


and blow them dry, and inspect all the 
parts for a worn or damaged condition 
and replace them as necessary. Replace 
the slider if there is any appreciable play 
in the fit of slider and tube. 

3. Inspect the fork stem and bracket, 
and the upper bracket for a damaged or 
misaligned condition. They must W re¬ 
placed as directed in the “Fork Stem and 
Bracket Assemblv Removal” section. 

4. Check the fork tubes for a warped or 
out-of-round condition by first rolling them 
on a perfectly clean and flat surface to 
check for warping, and then slip them into 
a new slider if possible and work them up 
and down several times. If the tube is in 
serviceable condition, it will not bind at 
anv point. 

o. Tubes can be straightened unless they 
are severely bent. If the stem and bracket 
assembly or a slider is damaged, it must be 
replaced. 

Fork Stem and Bracket Assembly 
Removal 

1. Disassemble the forks as described in 
the “Fork Removal and Disassembly” sec¬ 
tion, then remove the fork upper covers. 

2. Remove the handlebar clamp nuts, 
washers, spacers, U-bolts, and pads, then 
lift the entire handlebar assembly with the 
cables and levers still attached and place 
it out of the way. Try to avoid bending the 
cables any more than necessary. 

3. Remove the fork stem nut and upper 
washer to free the upper bracket, remove 
the upper steering head cone while sup¬ 


porting the fork stem and bracket assem¬ 
bly, then remove the stem and bracket as¬ 
sembly while taking care not to lose any of 
the bearings. There are 23 bearings in 
each of the cups. 

4. Remove the lower steering head bear¬ 
ing cone from the stem and bracket, and 
remove the head cups if necessary by tap¬ 
ping them out with a piece of bar stock in¬ 
serted through the steering head. The cups 
should be removed only if worn, pitted, or 
otherwise damaged. If any of the bearings 
are lost, they must be replaced as an entire 
set. 

Fork Stem and Bracket Assembly 
Installation 

1. Assembly is basically the reverse of 
disassembly. 

2. Pack the bearings in fresh grease in 
the head cups. 

3. Tighten up the upper steering head 
bearing cone and then back it off a turn at 
a time until the steering action of the forks 
is as desired. The action of the head 
should be smooth and free. 

4. Continue the assembly process as de¬ 
scribed in the following section. 

Fork Assembly and Installation 

1. Assemble the upper covers and forks 
in the rev erse order of disassembly. 

2. Wedge apart the fork bracket by in¬ 
serting a screwdriver in the bracket slot, 
and force the fork side up through the 
brackets by twisting, pushing, and tapping 
with a soft mallet on the bottom of the leg. 

3. When the upper tube is flush with the 
top of the bracket, fill the fork with oil as 
described in the “Maintenance” section. 

4. Complete the assembly in the reverse 
order of disassembly. 

MODELS ML AND MLS 
Fork Removal and Disassembly 

1. Remove the front wheel as described 
in the Models ML, MLS, and MSR front 
wheel “Removal and Installation” section. 

2. Remove the front fender and the 
upper plug and washer. 

3. Loosen the lower bracket bolt and 
remove the legs by wedging a screwdri¬ 
ver into the bracket slot and then pulling 
and twisting on the main tuhes to free 
them from the brackets. If the tubes won’t 
come free, screw the upper plug in a 
couple turns and tap on it with a soft mal¬ 
let. Invert the tubes and allow them to 
drain. 

4. Disassemble the fork slides on 1969 
and earlier models in the following man¬ 
ner: 

a. Remov e the fork spring and spring 
washer. 

b. Secure the reinforced portion of the 
fork lower cover in a copper or wood- 
jawed vise and rotate the slider to the 
left to remove it. Slip the axle through 
the axle hole and use it as a lever to aid 
in removal. 

c. Remove the main fork slide tube 
from the slider assemblv bv yanking on 
it sharply. 

d. Remove the tube oil seal, O-ring, 
and the lower bushing, only if the need 
for replacement is indicated. 

e. Remove the damper lockring, col¬ 
lar, upper a^d lower lockrings, and then 
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1. Upper plug (2) 

2. Washer (2) 

3. Seal (2) 

4. Lower brocket bolt (2) 

5. Moin tube (2) 

6. Fork spring (2) 

7. Washer 

8. Fork lower cover (2) 

9. Tube seal (2) 

10. Slider ossembly (2) 

11. O-ring (2) 

12. Bushing (2) 

13. Domper lock ring (2) 

14. Collar (2) 

15. Lock ring (2) 

16. Lock ring (2) 

17. Collar 

18. Fork stem nut 


ly. Fork upper bracket 

20. Fork upper cover (2) 

21. Rubber ring (2) 

22. Cop (2) 

23. Screw (4) 

24. Clomp 

25. Washer 

26. Wosher 

27. Upper steering heod 

beoring cone 

28. Steering head boll 

bearings (23 x 2) 

29. Fork stem and lower 

bracket 

30. lower steering head 

beoring cone 

31. Heod cup (2) 


press the collar from the tube to com¬ 
plete the damper disassembly. 

5. Disassemble the fork slides on 
1970-71 models in the following manner: 

a. Remove the fork spring and spacer 
(if applicable), the slider-to-tube screw' 
and gasket, pull the slider assembly 
from the tube, and remove the boot (if 
applicable). 

b. Invert the tube and tap on its sur¬ 
face with a soft mallet to free the dam¬ 
per valve assembly and buffer spring. 

c. Disassemble the damper valve as¬ 
sembly by removing the lockring from 
the groove in the bottom of the damper 
tube. 

d. Remove the valve components by 
slipping the damper tube assembly back 
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Model MLS front fork assembly (1970-71 models). 


1 . 

1 A. 
2 . 

3. 

4. 

5. 

6 . 
6A. 

7. 

8 . 
9. 

10 . 

11 . 

12 . 

13. 

14. 

15. 

16. 

17. 

18. 
19 . 


Upper plug (2) 

Upper plug rubber (2) 

Upper plug wosher (2) 

Upper plug O-ring seal (2) 

Lower bracket bolt (2) 

Main tube (2) 

Fork spring (2) 

Fork spring spacer (2) 

Slider to tube screw (2) 

Slider to tube screw gasket (2) 
Slider assembly (2) (left and right) 
Boot (2) (1970) 

Lock ring (4) 

Slider seol (2) 

Slider bushing (4) 

Slider bushing spacer (2) 

Domper piston lock ring (2) 
Domper piston (2) 

Damper (2) 

Buffer spring (2) 

Domper valve lock ring (2) 


into the fork tube, inserting a long rod 
into the tube, and tapping the rod with 
a hammer to force the valve assembly 
from the tube. 

e. Remove the damper piston by re¬ 
moving the lockring with a pair of lock- 
ring pliers. 

f. If the slider seal is in need of re¬ 
placement, remove the upper lockring 
with a pair of snap-ring pliers and pry 
the seal from the slider. 

g. If the slider bushing is in need of 
replacement, cut it carefully with a 
hacksaw blade, pry the bushing away 
from the slider wall with a suitable 
chisel, and grab the bushing with pliers 
and pull it out. There is a spacer be¬ 
tween the Two bushings which will also 
have to be removed. 

6. Remove the headlight mounting bolt 
and allow the light assembly to hang 
down on the fork bracket. 

7. Remove the speedometer drive unit 
from the end of the cable and remove the 


20. Damper volve body (2) 

21. Damper volve washer (2) 

22. Domper volve spocer (2) 

23. Upper cover (2) (1970) 

24. Upper cover rubber ring (2) (1970) 

25. Upper caver cap (1970) 

26. Fork stem cop nut 

27. Fork stem washer 

28. Handlebar U-balt nuts and lockwashers 

29. Handlebar U-bolts ond seats 

30. Fork stem nut 

31. Fork stem nut wosher 

32. Upper fork bracket 

33. Upper fork bracket wosher 

34. Fork stem and bracket 

35. Fork stem cone nut 

36. Fork stem cone (2) 

37. Fork Stem bearing balls (23x2) 

38. Heod cup (2) 

39. Drain screw 

40. Drain screw wosher 


cable from the left fork, upper cover, cable 
loon, then remove the brake cable locknut 
and ferrule and slide the cable out of the 
right fork, upper cover, cable loop. 

8. Loosen the fork stem nut enough to 
relieve the tension on the upper fork 
bracket. 

9. If the fork side is to remain assem¬ 
bled, loosen the fork plug several turns so 
the fork cover can be removed from the 
bracket assemblies. This will allow the 
rubber ring and cap to be removed. 

10. The covers are replaced in the re¬ 
verse order of removal. 


Inspection 

1. Consult the Model M and MS “In¬ 
spection” section. 

2. If the sliders have any appreciable 
play on 1969 and earlier models, inspect 
the inside of the slider bushings, the out¬ 
side of the collar, and the inside of the 
slider. 































Harley-Davidson Singles 


Fork Stem and Bracket Assembly 
Removal 

1. Disassemble the forks as described in 
the “Fork Removal and Disassembly” sec¬ 
tion. 

2. Remove the handlebar clamp screws 
and the clamp, then lift the entire handle¬ 
bar assembly with the cables and levers 
still attached, and place it out of the way. 
Try to avoid bending the cables any more 
than necessary. 

3. Remove the fork stem nut and upper 
washer to free the upper bracket, remove 
the upper steering head cone while sup¬ 
porting the fork stem and bracket assem 
bly, then remove the stem and bracket as¬ 
sembly while taking care not to lose any of 
the bearings. There are 23 bearings in 
each of the cups. 

4. Remove the lower steering head bear¬ 
ing cone from the stem and bracket, and 
remove the head cups if necessary by tap¬ 
ping them out with a piece of bar stock in¬ 
serted through the steering head. The cups 
should be removed only if worn, pitted, or 
otherwise damaged. If any of the bearings 
are lost, they must be replaced as an entire 
set. 

Fork Stem and Bracket Assembly 
Installation 

1. Assembly is basically the reverse 
order of disassembly. 

2. Pack the bearings in fresh grease in 
the head cups. 

3. Tighten up the upper steering head 
bearing cone and then back it off a turn at 
a time until the steering action of the forks 
is as desired. The action of the head 
should be smooth and free. 

4. Continue the assembly process as de¬ 
scribed in the following section. 

Fork Assembly and Installation 

1. Assemble the upper cover and forks 
in the reverse order of disassembly. 

2. Wedge apart the fork bracket by in¬ 
serting a screwdriver in the bracket slot, 
and force the side up through the brackets. 

3. When the upper tube is flush with the 
top of the bracket, fill the fork with oil as 
described in “Maintenance.” 

4. Complete the assembly in the reverse 
order of disassembly. 

MODEL MSR AND 1972 MODEL 
MLS 

Fork Removal and Disassembly 

1. Remove the front wheel as described 
in the Models ML, MLS, and MSR front 
wheel “Removal and Installation” section. 

2. Remove the headlight and bracket as¬ 
sembly (if applicable). 

3. Remove the cap screws or anchor 
nuts to remove the front fender and brake 
side-plate anchor strap. 

4. Loosen the fork bracket pinch bolts 
and pry a screwdriver upward into the 
bracket slot. 

5. Remove the fork plug, washer, and 
seal, then screw the Fork Tool (H-D part 
no. 97305-61), or a suitable substitute, into 
the upper tube and strike it with a copper 
or lead mallet to drive the fork leg out of 
the brackets. Make sure the tool has seated 
before striking it, in order to protect the 


threads, and take care to keep foreign par¬ 
ticles from falling into the tube. 

6. Disassemble the fork slider tube in 
the following manner: 

a. Remove the fork spring from the 
top of the tube, invert the tube, and 
drain the fork oil from it. 

b. Remove the axle pinch bolt and 
the damper tube screw and its washer 
from the bottom of the slider assembly, 
then sharply pull the slider from the 
tube. Invert the tube to slide the damper 
out. 

7. Disassemble the main tube in the fol¬ 
lowing manner: 

a. Slip a 24 in. rod with a Vh in. diam¬ 
eter through the bottom of the tube until 
it engages the buffer spring, then push 
the buffer spring out of the tube. 

b. Remove the damper valve body 
lockring. It may prove necessary to 
notch the tube with a sharp instrument 
to get under the ring so that it may be 
pried from its groove in the tube. 

c. Insert a 24 in. rod with a % in. di¬ 
ameter into the tube until it seats on the 
damper valve washer, then strike the top 
of the rod with a hammer to drift the 
valve body from the tube. The damper 
valve and washer will also come free at 
this time. 

8. Remove the damper piston lockring 
and piston from the damper tube. 

9. Remove the fork boots, pull the slider 
free, and remove the tube seal lockring 
and the upper and lower oil seals from the 
slider. 

Inspection 

Consult the Models M and MS 
"Inspection” section 

Fork Stem and Bracket Assembly 
Removal 

1. Disassemble the forks as directed in 
the “Fork Removal and Disassembly” sec¬ 
tion. 

2. Disconnect and lift away the handle¬ 
bar assembly with all the cable still at¬ 
tached and place it out of the was while 
taking care not to bend the cables any 
more than is absolutely necessary. 

3. Remove the headlight assembly (if 
applicable). 

4. Remove the damper assembly on 
MSR models by removing the steering 
damper rod cotter pin, unscrewing the 
damper rod assembly, and removing the 
stee/ing damper lower nut, spring washer 
plate, spring washer, rod lock, anchor 
plate, friction disc, and the fork stem nut 
and washer. 

5. Remove the fork upper bracket bv 
placing a block of wood under the bracket 
and drifting the bracket up and off of the 
fork stem and bracket, then push the stem 
and bracket down through the upper bear¬ 
ing cone until the lower cone bearings are 
accessible for remov al. 

6. Remove and separate the bearings for 
replacement in their original positions. If 
any of the bearings are lost, or if the sets 
are mixed, both sets will have to be re¬ 
placed. 

7. Slip the stem and bracket down the 
rest of the way and remove and separate 
the upper bearings and cone, then remove 
the lower cone. 


8. Remove the head cups if necessary by 
drifting them out with a piece of bar stock 
inserted through the steering head. 

Fork Stem and Bracket Assembly 
Installation 

1. Assembly is basically in the reverse 
order of disassembly. 

2. Pack the bearings in fresh grease in 
the bearing cups. 

3. Remove the play from the steering 
head cones by tightening the fork stem nut 
until the play is gone but the steering ac¬ 
tion is still smooth and free. 

4. Check the steering action once the 
bike has been completely reassembled by 
blocking the front wheel off the ground 
and rotating it from side to side. Loosen 
the fork upper bracket bolt until the steer¬ 
ing is the way you like it. There should be 
no appreciable play left in the fork. Secure 
the fork upper bracket bolt when satisfied 
with the fork motion. 

Fork Assembly and Installation 

1. Assemble the slider assembly in the 
reverse order of disassembly. 

2. Assemble the damper tube assembly 
in the reverse order of disassembly. 

3. Assemble the main tube in the follow¬ 
ing manner: 

a. Slip the smaller end of the buffer 
spring into the lower end of the tube 
until past the tube shoulder. 

b. Position the damper valve in its re¬ 
cess at the top of the damper tube body, 
place the valv e washer on top of the 
body so the valve is covered, then care¬ 
fully insert the washer end of the body 
into the bottom of tube and press it into 
place against the tube shoulder. 

c. Install the damper valve body 
lockring in its groove in the bottom of 
the tube. 

d. Slip the damper tube assembly into 
the tube at the top so it drops down 
through the damper valve assembly. 
Shaking the tube will help it find its 

seat. 

e. Slip the fork spring into position, 
then install the Fork Tool (H-D part no. 
97305-61) in the top of the tube. Clean 
the tube thoroughly then insert the tube 
into the slider and compress the two 
until the damper tube snaps into posi¬ 
tion. Install and secure the damper tube 
screw and washer in the bottom of the 
slider. 

4. Install the fork side in the brackets in 
the following manner: 

a. Install the Fork Tool then slip the 
tube and tool up through the brackets 
and pull the tube into place. 

b. Add the fork oil as described in 
“Maintenance,” install the fork plug 
washer, seal, and plug, then secure the 
lower fork bracket pinch bolt. 

c. Complete the assembly in the re¬ 
verse order of disassembly. 

5. Install the steering damper (if appli¬ 
cable) in the reverse order of disassembly. 
The damper star washer should be dished 
side up on the damper rod assembly. 

S AND B MODELS 

Fork Removal and Disassembly 

1. Remove the front wheel and brake as- 
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Models MSR-100, SR-100, 1972 NILS, and 1973 and later TX-125 


1 

Lower brocket fork bolt (2) (1971 ond earlier) 

21 

Fork tube lower seal (2) 

1 A. 

Fork itud (2) (1972 ond later) 

22. 

Fork slider ossembly (2) right and left 

IB. 

Fork stud spacer (2) (1972 and loter) 

23. 

Steering domper knob assembly* 

1C. 

Fork stud nut (2) (1972 and later) 

24 

Steering domper rod lock* 

2. 

Fork plug (2), washer (2), seal (2) 

25. 

Fork stem nut and wosher 

3. 

Fork side assembly (2) 

26. 

Fork upper bracket bolt 

4. 

Fork spring (2) 

27. 

Fork upper brocket 

5. 

Damper tube screw (2) 

30. 

Fork stem ond brocket 

6. 

Domper tube screw wosher (2) 

31. 

Handlebar U-bolt clomp nut (4) 

7. 

Fork slider assembly (2) 

32. 

Hondlebar U-bolt clomp wosher (4) 

8. 

Damper tube assembly (2) 

33. 

Handlebar U-bolt (2) 

9. 

Main tube (2) 

33A. 

Handlebar clamp (62 ond later) 

10. 

Buffer spring (2) 

34. 

Steering domper rod cotter pin* 

11. 

Domper valve body lockring (2) 

35. 

Steering damper lower nul* 

12. 

Damper valve body (2) 

36. 

Steering damper spring washer plote* 

13. 

Domper valve wosher (2) 

37. 

Steering damper spring washer* 

14. 

Domper valve (2) 

38. 

Steering damper anchor plate* 

15. 

Damper piston lockring (2) 

39. 

Steering damper friction disc* 

16. 

Domper piston (2) 

40. 

Upper steering head bearing cone 

17. 

Damper tube (2) 

41. 

Lower steering head boll bearings (25) 

18. 

Fork boot 

42. 

Upper steering head ball bearings (25) 

19. 

Tube seal lockring (2) 

43. 

lower steering head bearing cone 

20. 

Fart tube upper seal (2) (1971 and later) 

44. 

Head cup (42) 


semblics as described in the S and B 
Models front wheel “Removal and Installa¬ 
tion” section, then remove the front fender, 
headlight, and fork panel assemblies. 

2. Remove the fork tube pinch bolts, 
headlight bracket, and fork outer tube 
caps, then wedge a screwdriver into the 
bracket slot. 

3. Loosen the fork boot clamps and 
bolts and pull the sliders and springs from 
the outer tube. 

4. Pry the oil seals from their seats with 
a screwdriver if replacement is necessary. 


Inspection 

1. Clean all parts in a suitable solvent 
and blow them dry. 

2. Inspect the condition of all the com¬ 
ponents for wear or damage and replace 
them as necessary. The fork springs should 
be I2 2, / 64 in. long and must be replaced if 
collapsed shorter. 

3. Inspect the sliders for a worn, scored, 
or damaged condition and replace them as 
necessary. If there is appreciable play be¬ 
tween the tube and the slider bushing, the 
bushing and oil seal must be replaced 
using Fork Bushing Tool Set (H-D part 
no. 97030-54), or a suitable substitute, and 
then reamed until the bushing groove 
aligns with the flanged end of the fork 
tube. 





Models S and B fronl fork assembly. 


*Used only on MSR 
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1. Tube cap oil plug 

13. Frame head upper 

2. Tube pinch bolt (2) 

bearing guard 

3. Tube cap (2) 

14. Stem cone 

4. Boot clamp ond bolt (2) 

15. Frame head boll 

5. Slider tube—right 

bearings (46) 

6. Slider tube—left 

16. Upper plote pinch bolt 

7. Fork spring (2) 

17. Frame heod bearing 

8. Outer tube (2) 

cup (2) 

9. Seal(2) 

18. Tube bushing (4) 

10. Stem nut 

19. Fork boot (2) 

11. Fork stem and bracket 

20. Boat lower clomp (2) 

12. Upper plate 
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4. Inspect the bearings and cups for a 
worn, pitted, or otherwise damaged condi¬ 
tion and replace them as necessary. If any 
bearings are lost, of if bearing sets are 
mixed, the whole set must be replaced. 

Fork Stem and Bracket Assembly 
Removal 

1. Disassemble the fork sides as directed 
in the “Fork Removal and Installation” 
section. 

2. Disconnect the speedometer cable 
from the speedometer head, and free the 
head from the head from the fork upper 
plate, then disconnect the handlebars and 
shift them out of the way taking care to 
bend the cables no more than is absolutely 
necessary. 

3. Remove the fork stem nut, loosen the 
upper pinch bolt, then carefully tap the 
stem and bracket from the steering head 
with a soft mallet. While the stem and 
bracked assembly is coming free, the fork 
upper plat?, upper bearing guard, stem 
cone, and the bearings may also be re¬ 
moved. On the Hummer model, the igni¬ 
tion wires leading to the fork upper plate 
will have to be disconnected. 

4. The head cups may be removed if re¬ 
placement is necessary- by inserting a piece 
of bar stock up through the opposite cup 
and tapping them out. 

Fork Stem and Bracket Assembly 
Installation 

1. Assembly is basically the reverse 
order of disassembly. 

2. Mount the head cups and install the 
bearings along with a heavy coat of fresh 
grease. 

3. Slip the fork stem into position, then 
install the fork stem cone and upper bear- 
ing guard. The fork upper plate can be 
tapped into place on the stem with a soft 
mallet. 

4. Tighten down the fork stem nut on 
the stem until all appreciable play has 
been removed, and so the motion of the 
stem is smooth and free. 

5. Connect the ignition wires (Hummer 
models only), install the speedometer 
head, connect the cable, and complete the 
assembly in the reverse order of aisassem- 
bly. • 

6. Once the front end has been com¬ 
pletely assembled, recheck the motion of 
the forks. Loosen the upper plate pinch 
bolt and adjust the fork stem nut until the 
desired result is attained and then secure 
the pinch bolt Install the fork panel, 
mount the headlight, and connect the 
wires as shown in the appropriate wiring 
diagram. 

Fork Assembly and Installation 

1. Assembly is basically in the reverse 
order of disassembly. 

2. Install the outer tube oil seal. 

3. Wedge a screwdriver in the fork 
bracket slot, slip, the tubes into place until 
Hush with the top of the bracket, install 
the tube caps, and secure the fork tube 
pinch bolts. 

4. Install the fork boots and secure them 
with the clamps. 

5. Screw the springs onto the threaded 
ends of the fork sliders, heavily grease the 


1. Drain plug 

2. Washer 

3. Fork cap 

4. O-ring 

5. Fark spring 

6. Screw 

7. Washer 

8 Fark lube 
9. Damper lube 
10. Bushing (damper tube) 
1J. Snap ring 

12. Damper spring 

13. Snap ring 

14. Damper valve 

15. Washer 

16. Washer 

17. Slider 

18. Dust boat 

19. Snap ring 

20. Seals (2) 




18 


Ceriani fork 


springs, and insert the sliders and springs 
into their appropriate fork tubes. Turn the 
sliders counterclockwise if necessary- to 
roperly align the slider fender attaching 
rackets. Secure the fork boots with the 
boot clamps and bolts. 

6. Complete the assembly and lubricate 
the front end as described in “Mainte¬ 
nance.” 

SS/SX 1751250 

There are three different front forks for 
these models. All three are similar in con¬ 


struction to the 1972-MLS models. Refer to 
the exploded view of your fork and the 
MLS procedures to disassemble, inspect, 
and reassemble the front suspension. 

SPRINT MODELS 

Fork Removal and Disassembly 

1. Remove the front wheel as described 
in the Sprint front wheel “Removal and In¬ 
stallation" section. 

2. Remove the cap screws to remove the 
front fender and brake side-plate anchor 
strap. 


1. Drain plug 

2. O-ring 

3. Fark cap 

4. O-ring 

5. Screw 

6. Spring 

7. Ball 

8. Spacer 

9. Fark spring 

10. Screw 

11. Gasket (alum, washer) 

12. Slider 



13. 

Dust boat 

14. 

Sleeve (damper tube) 

15. 

Snap ring 

16. 

Seal 

17. 

Seal 

18. 

Damper lube 

18A, 

Nylon wear bushing 

19. 

Damper spring 

20. 

Fark lube 

21. 

Snap ring 

22. 

Spacer 

23. 

Washer 

24. 

Special washer 


Marzocchi fork 
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1. Drain plug 

2. Waiher 

3. Fork plug assy 

4. O-ring 

5. Spacer 

6. Fark spring 

7. Screw 

8. Lack washer 

9. Washer 

10. Fark lube 

11. Sleeve (damper lube) 

12. O-ring 

13. Washer 

14. Damper tube 


15. Bushing (damper tube) 

16. Snap ring 

17. Damper spring 
IB. Washer 

19. Snap ring 

20. Special spacer 

21. Special washer 

22. Spring washer 

23. Damper valve 

24. Washer 

25. Slider 

26. Dust baal 

27. Seals (2) 


ASSEMBLED 

VIEW 


3 Loosen the lower fork bracket pinch 
bolt or stud nuts, and wedge a screwdriver 
into the bracket slot. 

4. Remove the upper fork plug, screw 
Fork Tool (H-D part no. 97305-61) or a 
suitable substitute all the way into the 
tube until seated, taking care not to allow 
foreign particles to fall into the tube, and 
strike the tool with a copper or lead ham¬ 
mer to drive the tube from the brackets, or 
pull the fork leg out through the bottom. 

5. Disassemble the fork side in the fol¬ 
lowing manner: 

a. Remove the fork spring from the 
top of the tube, then invert the tube and 
allow the fork oil to drain out. 

b. Remove the axle pinch bolt and 
the damper tube screw and washer, then 
separate the tube from the slider with a 
sharp jerk. 

c. Invert the tube and allow the damp¬ 
er assembly to slide out. 

6. Disassemble the main tube in the fol¬ 
lowing manner: 

a. Slip a 24 in. rod with a % in. diam¬ 
eter through the bottom of the tube until 
it engages the buffer spring, then push 
the buffer spring out of the tube. 

b. Remove the damper valve body 
lockring. It may prove necessary to 
notch the tube with a shaq) instrument 
to get under the ring so that it may be 
pried from its groove in the tube. 

c. Insert a 24 in. rod with a 5 /h in. di¬ 
ameter into the tube until it seats on the 


damper valve washer, then strike the top 
of the rod with a hammer to drift the 
valve body from the tube. The damper 
valve and washer will also come free at 
this time. 


Drill 3. 32" hole 
above snap ring 
00 NOT DRILL THRU 
TUBE. Remove 
snap ring. 

Remove all burrs 



OR 

Notch with hacksaw 
Must remove all burrs 
on inside and outside 
of tube. 


SNAP RING (11) 


FORK TUBE (9) 
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Removing the clamper valve body snap ring. 

7. Remove the damper piston lockring 
and piston from the damper tube. 

8. Remove the clamps securing the fork 
boots on II Models. Rotate the fork lower 
cover Vi turn counterclockwise, pull off the 
fork slider, and remove the lockring and 
oil seal on C Models. 

9. Remove the fork upper cover assem¬ 
bly in the following manner: 

a. Disconnect the headlight and allow 
it to hang down on the fork bracket. 

b. Remove the speedometer drive unit 
from the cable end, and slip the cable 


out through the loop on the left fork 
cover. Disconnect the brake cable at the 
handlebars and slip the cable out 
through the loop on the right fork cover. 

’c. Loosen the steering damper knob 
until the tension is taken off of the damp¬ 
er rod lock, then loosen the fork stem 
nut and upper bracket bolt several turns 
each. 

d. If one fork side is to remain assem¬ 
bled, loosen its fork plug. 

e. Place a piece of wood under the 
upper bracket, and carefully drift the 
upper bracket up until the cover and 
rubber ring assembly is free to be re¬ 
moved. 

Inspection 

1. Consult the Models M and MS “In¬ 
spection' section. 

Fork Stem and Bracket Assembly 
Removal 

1. Consult the Model MSR and 1972 
Model MLS “Fork Stem and Bracket As¬ 
sembly Removal” section. Models SS and 
SX are equipped with steering dampers. 

Fork Stem and Bracket Assembly 
Installation 

1. Consult the Model MSR and 1972 
Model MLS “Fork Stem and Bracket As¬ 
sembly Installation” section. 

Fork Assembly and Installation 

1. Install the fork cover in the reverse 
order of disassembly, making sure the rub¬ 
ber ring and O-ring are held in place as 
the cover assembly is slipped into place. 

2. Assemble the fork slider in the re¬ 
verse order of disassembly. 

3. Assemble the damper tube in the re¬ 
verse order of disassembly. 

4. Assemble the main tube and fork side 
as described in steps three and four of 
Model MSR and 1972 Model MLS “Fork 
Assembly and Installation.” 

5. On 1970 and later SS models (from 
serial no. 12216) and on 1971 and later SS 
and SX models, a vent valve and baffle as¬ 
sembly is used. If these parts require re¬ 
placement, or if there is oil leakage from 
the fork sides on older models, a replace¬ 
ment: kit is available which may be in¬ 
stalled. Use all of the parts in the kit 
rather than only those which appear to he 
in need of replacement. 

Rear Suspension 
M MODELS 

Shock Absorber Disassembly and 
Assembly 

1. Remove the shock absorber locknuts 
(if applicable), then remove the mounting 
bolts and their associatea apparatus, and 
pull the shock off of the upper and lower 
mounting studs. 

2. Disassemble 1969 and earlier shocks 
by compressing them in a vise. The lower 
cover’s lip should seat on the edge of one 
vise jaw, and the top mounting eye should 
seat on the other jaw. Cover the top cover 
to protect it, then compress the spring 
while holding the upper cover. When the 
spring is sufficiently compressed, remove 
the split retainer ring. 

3. Disassemble 19/0 and later shocks bv 
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1 

Lower Bracket Fork Bolt (2) (C Models) 

23 

Steering Domper Knob Assembly 


lower Brocket Fork Stud (2) (63 ond loter 

24. 

Steering Domper Rod lock 


H Modelt) 

25. 

Fork Stem Nut 

1A 

Stud Nutt, Washers ond lockwashers 

26. 

Fork Upper Brocket Bolt 


(63 and loter H Models) 

27 

Fork Upper Bracket 

2. 

Fork Plug (2) Washer (2) Seal (2) 

28. 

Fork Upper Cover Assembly (2) Right and left 

3. 

Fork Side Assembly (2) 

29 

Fork Upper Cover Rubber Ring (2) 

4. 

Fork Spring (2) 

30. 

Fork Stem and Bracket 

5. 

Damper Tube Screw (2) 

31. 

Handlebar U-Bolt Clamp Nut (4) 

6. 

Domper Tube Screw Washer (2) 

32. 

Handlebar U-Boll Clomp Washer (4) 

7. 

Fork Slider Assembly (2) 

33. 

Handlebar U-Balt (2) 

8. 

Damper Tube Assembly (2) 

33A. 

Handlebor Clomp (62 and later) 

9 

Main Tube (2) 

34 

Steering Damper Rod Cotter Pin 

10. 

Buffer Spring (2) 

35. 

Steering Damper lower Nut 

11. 

Damper Valve Body lockring (2) 

36 

Steering Damper Spring Washer Plate 

12. 

Damper yalve Body (2) 

37. 

Steering Damper Spring Washer 

13. 

Damper Valve Washer (2) 

3B. 

Steering Damper Anchor Plate Boll 

14. 

Damper Valve (2) 

39 

Steering Damper Anchor Plate Wosher 

15 

Damper Piston lockring (2) 

40. 

Steering Damper Anchor Plate 

16. 

Damper Piston (2) 

41. 

Steering Damper Upper Friction Disc 

17. 

Damper Tube (2) 

42. 

Fork Stem Nut Washer 

18. 

Fork lower Cover Assembly (2) (C Models) 

43. 

Upper Steering Heod Bearing Cone 

18A. 

Fork Boot (H ond SS Models) 

44. 

lower Steering Head Ball Beorings (25) 

IBB. 

Boot Clomp (2) (H and SS Models) 

45. 

Upper Steering Head Boll Bearings (25) 

19. 

Tube Seal lockring (2) 

46. 

lower Steering Head Bearing Cone 

20 

Fork Tube Upper Cover Seal (2) 

47 

Head Cup (2) 

21. 

Fork Tube lower Caver Seal (2) 

48. 

Handlebor Rubber Mounts (2) (62 and loter) 

22. 

Fork Slider Assembly (2) Right ond left 




using Shock Compressor Tool (H-D part 
no. 97010-52A) and a suitable washer. Re¬ 
move the split retaining ring when the 
spring is suitably compressed. If the tool is 
not available, the shock can be disassem¬ 
bled by having one person compress the 
spring while another removes the retainer 
ring. 

4. Remove the lower cover (if applica¬ 
ble), the spring washer, the spring, and the 
upper cover (if applicable). 

5. Replace the shock unit and any other 
components which are worn or damaged, 
then reassemble the shock in the reverse 
order of disassembly, taking care not to 
catch the lower cover in the split ring 
groove as this will cause the cover to 
bend. 



1 Bolt (2) 

2. Washer (2) 

3. Rubber bulbing (4) 

4. Spacer i 2) 

5. Split retaining ring 

6. lower cover 

7. Wa.her 
9. Spring 

9. Upper cover 

Rear shock absorber assembly 


Rear Swing Arm Removal 

1. Remove the rear wheel as described 
in the rear wheel Removal and Installa¬ 
tion” section. 

2. Remove the rear shock absorber as 
described in the above section. 

3. Remove the pivot bolt nut, washers, 
and bolt on all M, MS, NIC models. 

4. Remove the rear brake lever and 
spring, then unscrew the pivot bolt and re¬ 
move the bolt nut and washers on all MLS 
and MSR models. 

Inspection 

1. Clean all parts in a suitable solvent 
and blow them dry. 

2. Inspect the fit of the pivot bolt in the 
fork bushings for excessive play and re- 
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1 . 

lower Brocket Fork Bolt (2) (SS) 

23. 

Steering Domper Knob Assembly 


lower Brocket Fork Stud (2) (SX) 

23A. 

Fork Plug Cop 

1A. 

Stud Nut ond Spocer (2) (SX) 

23B. 

Rubber Pod 

2. 

Fork Plug (2), Wosher (2), Seol (2) 

24. 

Steering Domper Rod Lock 

2A. 

Fork Plug Valve (2) 

25. 

Fork Stem Nut 

3. 

Fork Side Assembly (2) 

26. 

Fork Upper Bracket Bolt 

4. 

Fork Spring (2) 

27. 

Fork Upper Bracket 

5. 

Domper Tube Screw (2) 

30. 

Fork Stem and Bracket 

6. 

Damper Tube Screw Washer (2) 

31. 

Handlebar Clomp Nut (4) 

7. 

Fork Slider Assembly (2) 

32. 

Handlebar Clomp Nut Washer (4) 

8. 

Domper Tube Assembly (2) 

33A. 

Hondlebar Clomp 

9. 

Main Tube (2) 

34. 

Steering Damper Rod Cotter Pin 

10. 

Buffer Spring (2) 

35. 

Steering Domper lower Nut 

11. 

Damper Valve Body ond lockring (2) 

36. 

Steering Domper Spring Washer Plate 

12 . 

Domper Volve Body (2) 

37. 

Steering Domper Spring Washer 

13. 

Damper Volve Washer (2) 

40A. 

Steering Domper Anchor Plate 

14. 

Damper Volve (2) 

41. 

Steering Domper Upper Friction Disc 

15. 

Domper Piston ond Lockring (2) 

42. 

Fork Stem Nut Washer 

16. 

Domper Piston (2) 

43 

Upper Steering Head Bearing Cone 

17. 

Domper Tube (2) 

44. 

lower Steering Heod Ball Bearings (25) 

18C. 

Fork Boot (2) 

45. 

Upper Steering Heod Boll Beorings (25) 

19. 

Seol Lockring (2) 

46 

Lower Steering Heod Beoring Cone 

20. 

Fork Seal (2) 

47. 

Heod Cup (2) 

21. 

22. 

Fork Tube Lower Cover Seol (2) 

Fork Slider Assembly (2) (Right ond Left) 

4B. 

Handlebar Rubber Mounts (2) 


place the bushings if necessary by drifting bent or damaged, it must be replaced 
them out and pressing them back in. since bending it back into shape may 

3. If the swing arm itself appears to be cause metal fatigue. 
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Rear swing arm for models M-50 and M-65 



Rear swing arm for M-125 


Rear Swing Arm Installation 

1. Install the swing arm in the reverse 
order of removal. 

2. Adjust swing arm side-piav on M and 
MS models by loosening the pivot bolt 
locknut and tighten the pivot bolt until the 
play is minimal. Secure the locknut and lu¬ 
bricate the bushings with engine oil. The 
bushings should be lubricated every 1,000 
miles. 

3. Adjust the side-play on ML and MLS 
models by adding or removing the neces¬ 
sary amount of variable-thickness washers, 
which come in various thicknesses from 0.3 
to 1.0 mm. Grease the pivot bolt at the 
grease fitting after the swing arm is assem¬ 
bled 

S AND B MODELS 

Swing Arm and Spring 
Disassembly 

1. Remove the muffler and its support 
tube, disconnect the rear brake rod, and 
remove the rear wheel as described in the 
rear wheel "Removal and Installation” sec¬ 
tion. 

2. Remove the plug and nipple assem¬ 
blies then drift the shaft out with a brass 
drift and hammer. Since shaft is secured in 



Swing arm spring. 


1. Nut 


2. Nut 


3. Stud 
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the frame with Grade C Locktite, the 
frame may have to be heated to loosen the 
Locktite. 

3. Remove the thrust washers from be¬ 
tween the fork and frame, then remove the 
spring stud nuts and pull the swing arm 
free. 

4. Disassemble the swing arm springs in 
the following manner: 

a. Pry the lockwasher ears to free 
them, remove the capscrews and caps, 
then slip the spring asscmhlv 'free. 

I). Remove the spring stud adjusting 
nuts from the studs, then remove the 
stud locknuts and washers. 

c. Secure the cap on the cap body 
and place a rod through the hole be¬ 
tween them to twist the spring off the 
cap body. 


Inspection 

1. Clean all parts in a suitable solvent 
and blow them dry. 

2. Check the bushings and shaft for 
wear, damage, or excessive plav and re¬ 
place them as necessary Rushings are 
pressed in and out, then reamed with a % 
(0.7500 in.) diameter expansion reamer. 

3. Inspect all parts for a worn or dam¬ 
aged condition and replace them as neces¬ 
sary. If the swing ami is bent, sprung, or 
otherwise damaged, it must be replaced. 

Swing Arm and Spring 
Assembly 

1. Assembly is basically tin* reverse 
order from disassemble. All parts which 
are to be coated with Locktite must be 
thoroughly cleaned in an oil-free solvent. 

2. Assemble the fork spring in the re¬ 
verse order of disassembly. 

3. Position the swing ami in the frame 
so the rubber stop is facing up, then screw 
(lit* adjusting nuts on the spring studs. 

4. Coat the center of the fork support 
shaft with (trade C Locktite, leaving about 
P/> in. clean on each end of the shaft. 

5. Position the swing arm so the shaft 
holes are in alignment, then start the shaft 
into the holes. Before the shaft passes from 
the frame to the swing arm, position a 
thrust washer between the two. When the 
shaft has passed through the frame, 
washer, and swing arm. position another 
thrust washer on the other side and pass 
the shaft through it. 

6. Coat the threads of the end plugs 
with Grade C Locktite before assembling 
them. Grease the swing arm through the 
plug nipples immediatelv after the plugs 
are installed to displace any Locktite 
which may have gotten on the bushings. 

7. Complete the assembly in the reverse 
order of disassembly. 

S. Adjust the spring tension by loosen¬ 
ing the adjusting nut to decrease spring 
tension and by tightening it to increase the 
tension. 

SPRINT MODELS 

Shock Absorber Disassembly and 
Assembly 

1. Consult the “Shock Absorber Disas¬ 
sembly and Assembly" section for M mod¬ 
els. The Sprint shocks are disassembled 
like the 1969 and earlier shocks. 


1. Plug and nipple (2) 

5. Spring ifud (2) 

9. Lockwasher (2) 

13. Spring (2) 

2. Fork pivat *haft 

6. Rear fork 

10. Capscrew (4) 

14. Lacknuf (2) 

3. Thru*! waiher (2) 

7. Buthing (2) 

11. Cap (2) 

15. Washer (2) 

4. Spring *fud nuf (2) 

8, Bumper 

12. Body (2) 

16. Chain pad 



1. Nu« (2) 

1A Bolt (2) model* 

H & SS) 

18. lockwolhtr |2) 

(model* H & SS) 

2. Sfud washer (2) 

3. Rubber bulbing (4) 

4. Retainer ring (2) 

5. lower cover 

(model C) 

6. Seal ring 8 



Spring 
Upper cover 
(model C) 
Shock absorber 
Spring guide, 
upper (model* 

H4 SS) 

Spring guide, 
lower (model* 

H & SS) 


Sprint rr.n 'hock .thxirhrr .issrinblv 


Rear Swing Arm Removal 

1. Remove the rear wheel as described 
in the rear wheel “Removal and Installa¬ 
tion” section. 

2. Remove the rear shocks as described 
in the above section. 

3. Remove the crossover shaft nut and 
washer on models C and II, then tap on 
the shaft end with a soft mallet until the 
brake operating lever is free of the shaft. 

4. Rend back the pivot bolt lockwasher 
ear and remove the pivot bolt nut and 
lockwasher, then tap out the bolt with a 
brass drift. 

5. Remove the swing arm assembly and 
tin* thrust washers from between the frame 
mounting ears. 


Inspection 

1. Clean all parts in a suitable solvent 
and blow them dry. 

2. Inspect all parts for a worn or dam¬ 
aged condition and replace them as neces¬ 
sary. If the swing ami is bent or damaged, 
it must be replaced. 


3. Inspect the fit of the pivot bolt and 
the swing arm bushings for excessive play 
and replace them as necessary. Replace 
the bushings by drifting them out and 
pressing in the replacements. Ream new 
bushings with Reamer II D part no. 
94S10-65) or a suitable substitute. 


Rear Swing Arm Installation 

1. Install the anchor arm nut. bolt, and 
washer but do not tighten them down until 
the rear wheel has been installed and 
aligned. 

2. Position the swing arm between the 
frame mounting ears with the anchor arm 
on the right side of the frame. Make sure 
the chain is over the swing arm and not 
behind it 

3. Hold the left-side thrust washer in 
place between the frame and swing arm, 
and slip the pivot bolt into position part 
way Hold the right-side thrust washer in 
place and push the pivot bolt the rest of 
the wav through. 

4. Rotate the pivot bolt until the locat¬ 
ing lugs on the pivot bolt s left end are in 
alignment with the mounting ear notches, 
then position the lockwasher so the bent 
prong seats in the groove in the frame, and 
mount and secure the pivot bolt nut. Se¬ 
cure the nut by bending the lockwasher 
ear up against the nut. 

5. Check the motion of the swing ami 
for excessive play or too tight a fit which is 
indicated In binding, and adjust the play 
by adding or removing the spacer washers. 
Variable-thickness thrust washers are avail¬ 
able in assorted sizes from 0.6-1.2 mm. 

6. Lubricate the swing ami assembly by 
greasing the pivot bolt grease fitting until 
grease comes out from both bushings. 

7. Mount the brake crossover shaft lev er 
on the crossover shaft and secure it with a 
nut and lockwasher. 

8. Mount the shock absorbers, carefully 
mounting the right shock so the brake rod 
is on the inside. 

9. Mount the rear wheel as described in 
the rear wheel “Removal and Installation” 
section. 
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MODEL COVERAGE 


XL (900) 
XLH (900) 
XLCH (900) 
XL-1000 
XLH-1000 


XLCH-1000 
FL/FLH Duo-Clide 
FL/FLH Electra Clide 
FX/FXE Super Glide 


INDEX 


GENERAL SPECIFICATIONS.173 

MAINTENANCE.173 

Lubrication.173 

Engine.173 

Transmission.173 

Forks.174 

Primary Chain.175 

Drive Chain.175 

SERVICE CHECKS AND ADJUSTMENTS. .176 

Fuel Strainer.176 

Air Cleaner. 177 

Clutch. 177 

Brake Adjustment .180 

Rear Chain Adjustment.181 

Periodic Maintenance Intervals.181 

Recommended Tire Pressure.181 

Recommended Lubricants.. . .182 

TUNE-UP.182 

Contact Breaker Points.182 

Ignition Timing.183 

Sportster XLCH Magneto.184 

Valve Tappet Adjustment.185 

Carburetor Adjustment.186 

Tune-Up Specifications.187 

ENGINE AND TRANSMISSION.187 

Engine Removal and Installation.187 

Cylinder Head and Valves.188 

Cylinders and Pistons.191 

Valve Tappets and Guides.■.192 

Clutch.193 

Timing Gearcase.197 


Crankcase.200 

Transmission.203 

Starters.209 

Engine Specifications.212 

Transmission Specifications.213 

LUBRICATION SYSTEMS.213 

Oil Pump.213 

FUEL SYSTEMS.216 

Carburetor.216 

Linkert Model DC.216 

Tillotson Model HD.218 

Bendix Model 16P12.219 

Keihin.220 

Petcock.221 

ELECTRICAL SYSTEMS.221 

Charging System.221 

Contact Breakers.227 

Starting System.228 

Switches.229 

Bulb Chart.230 

Regulator Specifications.231 

Wiring Diagrams.231 

CHASSIS.250 

Wheels.250 

Wheel Hubs.250 

Rear Wheel Sprocket.252 

Drive Chain.253 

Drum Brakes. 253 

Disc Brakes.256 

Front Forks.258 

Rear Shock Absorbers.263 


172 


Before Servicing, See the Safety Notice at the Front of the Book 
































































Harley-Davidson V-Twins 


MAINTENANCE 


NOTE: Common maintenance proce¬ 
dures are explained in detail in “ Gen¬ 
eral Information 


LUBRICATION 
Changing Engine Oil 

1. Run the engine until normal operat¬ 
ing temperature is reached. 

2. Position the motorcycle so that it 
will stand straight up or lean slightly to 
the right. 

3. Remove oil filter cap and drain plug 
in oil tank. Turn the engine over a few 
times to remove any oil remaining in the 
sump. It is not necessary to drain the 
crankcase as there is only a small amount 
of oil remaining. 

4. Install drain plug. Pour one quart of 
kerosene into the oil tank. Rock the mo¬ 
torcycle gently from side-to-side. Re¬ 
move drain plug and drain kerosene from 
oil tank. 

5. Clean oil filters thoroughly and dry 
by blowing them with compressed air. 

6. Reinstall drain plug and add proper 
quantity and grade of oil. 



Oil tank filter 


1. Filter clip 

2 Cop leol washer 

3 Filter element 

4 Filter lower retainer 

5. Cup spring 

6 . Cup seol 

7. Cup 

8 O nng 


9 Dipstick ond valve assembly 
10 Cop gasket 
I 1. Cop cotter pin 
12 Capscrew 
13. Cop washer 
14 Capnut 
15. Cop top 


Changing Transmission Oil 

SPORTSTER 

1. Stand the motorcycle upright and 
remove the oil level plug from the chain- 
case bottom. 

2. Fill the transmission through the 
large screw hole in the chaincase cover 
with engine oil until overflow begins 
from the oil level plug hole. 


General Specifications 


Sportster 

XL, 

XLU 

XLC.ll 

XLU 
(WOO cc) 

XLCU 
(1000 CC) 

DIMENSION'S 

Wheelhase (in.) 

© 

57 

58H 

58 Vi 

Overall Length (in.) 

CD 

S3M 

87U 

87 

Overall Width (in.) 

34 

© 

33 

32 

Overall Height (in.) 

40N> 

42 

40^j 

42 

Ground Clearance (in.) 

© 

© 

© 

© 

CAPACITIES 

Fuel Tank ( U.S. gal.) 

4.0 

2.2 

4.0/2.2 

4.0/2.2 

Oil Tank (quarts) 

3 

3 

3 

3 

Transmission (pints) 

lit* 

1 

l'-j 

1 Vj 

ENGINE 

Number of Cylinders 

2 

2 

2 

2 

Type 

45 degree, V-tspc, four-cycle, OHV 


Rore (in.) 

3.00 

300 

3.188 

3.188 

(nun) 

762 

76.2 

81 

81 

Stroke (in.) 

38125 

3.8125 



(mm) 

76.2 

76.2 



Piston Displacement (cu in.) 

53.9 

53.9 

60.9 

60.9 

(cc) 

883 

883 

997.5 

997.5 

Torque 

<8> 

© 

52 ft lbs (<» 3SOO rpm 

Compression Ratio 

© 

© 

9.0 : 1 

9.0 : 1 

TRANSMISSION 

Type 


Constant mesh-foot shift 


GEAR RATIOS 

First gear 

10.63 : 1® 

10.63 : 1® 

11.16 : 1 

11.16 : 1® 

Second gear 

7.69 : 1 

7.69 : 1 

8.08 : 1 

8 08 : I 

Third gear 

5.82 : 1 

5.82 : 1 

6.11 : 1 

6.11 : 1 

Fourth gear 

4.21 : 1 

4.21 : 1 

4.42 : 1 

4.42 : 1 

First gear 


11.74 : 1® 



Second gear 


8.50 : 1 



Third gear 


6.43 : I 



Fourth gear 


4.66 : 1 
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Hulrnulic pushrod screen 


I. Oil icreen body cop 

2 Oil screen body gosket 

3 Oil screen body 

4 Cronkcose body seol (2) 

5 Cronkcose oil screen body hole 

6. Cronkcose oil screen 

3. Secure bolli plu^s when overflow 
ceases. 

4. Change oil annually or every 5,000 
miles. 

GLIDE MODELS 

1. Remove the transmission oil filler 
plug to check level. The motorcycle must 
he standing upright. 

2. Remove the drain plug to change 
the oil. 

3. Refill w ith oil to the level of the 
filler opening. 

4. Change the oil annually or every 
5,000 miles. 

Changing Fork Oil 

FLIFLH 

It is not necessary to change the fork oil 
unless leakage has been noted. 

1. On non-adjustable forks, remove the 
upper bracket bolt at the very top of each 
fork tube. 

2. On adjustable forks, remov e the fork 
cover side panels or headlight housing 
and fork filler screws. 

3. Remove the drain bolts from the 
bottom of the sliders, pumping the forks 
up and down to remove all the oil. 

4. Refit the drain plugs and fill each 
fork leg with 6‘/2 oz of Harley-Davidson 
Type B fork oil. Add 7 oz if the forks have 
been disassembled. 

5. Refit the bracket bolts or filler 
screws. 

FXIFXE 

It is not usually necessary to change 
fork oil unless leakage has been noted. 

1. Remove the front wheel and fender. 

2. Remove the cap from the top of each 
fork tube. Remove the drain plugs from 
the fork sliders. 

3. Loosen the bolt at the very bottom 
of each slider a few turns. Move the 
sliders up and down to drain all the oil. 

4. Secure slider bolts and drain plugs. 
Fill each fork tube with the correct quan¬ 
tity of Harley-Davidson Type B fork oil. 
For 1972 and earlier models: 5Vfe oz. For 
1973 and later models: 5 oz. 

Add 1 oz to the above quantities if the 
forks have been disassembled. 
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General Specifications (cont.) 


XL. 


XL 11 

XLCH 

SjmrhfCf 

sut 

XLCH 

(i non co) 

( WOO cc) 

S|wirf«/«'r 


Front 

Hear 


TIRE DATA 

XL. XLH (1965-66) 


3.50 \ 18 

3.50.x 18 


XLH ( 1967-1969) 


3.25/3.50 v 19 

4.00 x 18 


XLCH ( 1969 & earlier) 


3.25/3.50 x 19 

4 .25 x 18 


XL11 ( 1970 & later) 


3.75 x 19 

4.25.x IS 


XLCH (1970 Mater) 


3.75 x 19 

1.25 x 18 



(j) Wheelbase (in.) 

1965-66: 56 V. 

1967 and later: 58'j 
© Overall length (in.) 

1965-66: 87 

1967-72: 89 
© 0\erall width (in.) 

1965-66: 29V* 

1967 and later 3-1 
0 Ground Clearance (in.) 

1965-66: (inin.) 

1967 and later: 6<s 
© Ground Clearance (in.) 

1965-66: 1\ (min.) 

1967 and later: 6‘y 
® Torque 

XL: 48 ft lbs (<t 3600 rpm 

XLH: 52 ft lbs <« 3800 rpm 


© Compression Ratio 
XL: 7.5 : I 
XLH: 9.0 : 1 
® Gear Ratio 

XL & XLI1: 1965-66 

XLH & XLCH: 1967 (optional) 

® Gear Ratio 

XL && XL!I: 1967 and later (standard) 
© Gear Ratio 
XLCU: 1970-71 
© Ground Clearance (in.) 

1972; 6% 

1973 and later: 714 
© Ground Clearance (in.) 

1972: 6Vj 

1973 and later: 7\\ 


General Specifications 


Clide Models 

FL 6 FIJI 
U969 4- earlier) 

FL 4* FIJI 
(J970 4- later) 

FX FXE 

DIMENSIONS 

Wheelbase (in.) 

60.0 

61.5 

62.7 

Overall Length (in.) 

92.0 

89.0 

92.0 

Overall Width 

35 0 

38.5 

33.0 

CAPACITIES 

Fuel Tank (large) (U.S gal.) 

5.0 

50 

3.6 

(small) (U.S. gal.) 

3.5 

3.5 

— 

Reserve Tank (large) ( U.S. gal.) 

1.2 

1.2 

© 

(small) ( U.S. gal.) 

1.0 

1.0 

— 

Oil Tank (quarts) 

4 

4 

4 

Transmission (pints) 

1.5 

1.5 

1.5 

ENGINE 

Number of Cylinders 

2 

2 

2 

Type 


45 degree, V-type, four-cycle, OHV 

Bore (in.) 

3^6 

3Kc 

3V,« 

(mm) 

87.3 

87.3 

87.3 

Stroke (in.) 

33 Ve 

33U« 

3» V« 

(mm) 

100.8 

100.8 

100.8 
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SPORTSTER 

On 1972 and earlier models, it is not 
necessary to change the fork oil unless 
leakage has been noted. 

On 1973 and later models, change fork 
oil every 5,000 miles. 

Refer to the FX/FXE section preceding 
for procedures. Oil type and quantity are 
the same for the Sportsters 1970.and 
later. 

For 1968-69 models, add 4Vi oz to each 
leg. 

For 1967 and earlier models, add 316 oz 
to each leg. 

Add 1 oz extra if adding oil to forks 
which have been disassembled. 

Primary Chain Lubrication 
SPORTSTER 

The Sportster’s primary chain is auto¬ 
matically oiled through a port between 
the chain and transmission compart¬ 
ments. 

GLIDE MODELS 

Oil is supplied to the primary drive 
chain through an oil line which is con¬ 
nected to metering orifice in the oil 
pump. 

Drive Chain Lubrication 

1 . Loosen the oiler screw locknut (if 
fitted) and turn the adjusting screw to the 
right to decrease flow, and to the left to 
increase flow. 

NOTE: It is important that the screw 

is never moved more than a fraction. 

Small adjustments make a great dif¬ 
fer nice in oil flow. 

2. Hold adjusting screw with screw¬ 
driver and tighten locknut. 

3. Check for proper rate of flow. Oil 
should be deposited on chain at the rate 
of two or three drops a minute. 


XLH-XL 


General Specifications (cont.) 



Sportster drive chain oiler (early) 

1. Adjusting screw 

2. Adjusting screw lock nut (early 1970) 

Chain Oiler Maintenance 

1. The primary chain oiler (Glide mod¬ 
els) needs no attention under normal con¬ 
ditions. If the chain oiler will not pass oil, 
it is probably clogged. Remove the ori- 
face screw and washer from the oil pump 
and blow out the passage with com¬ 
pressed air. 

2. The drive chain oiler should be 
checked every 2,000 miles. 


CAide Models 

FL i- FLH 
(1969 & earlier ) 

FL t- FLH 
(1970 L' taler) 

FX/FXE 

Piston Displacement (cu in.) 

73.66 

73.66 

73.66 

(cc) 

1207 

1207 

1207 

TORQUE (ft lbs) 

FL 

62 (a 3200 rpm 

62 @ 3200 rpm 


FLU 

65 (a, 3200 rpm 

65 @ 3200 rpm 


FX 



65 @ 3200 rpm 

COMPRESSION RATIO 

FL 

7 .25 : 1 

7.25 : 1 


FLU 

8.00 : 1 

8.00 : 1 


FX 



8.00 : 1 

TRANSMISSION 

T\pe 

Constant mesh, hand or 

foot shift 


GEAR RATIOS (Internal) 

Three-Speed 

First Gear 

2.71 1 

2.71 ; 1 


Second Gear 

1 50 : 1 

1.50 : I 


Third Gear 

1 00 : 1 

1.00 : 1 


Reverse 

2 66 : 1 

2.66 : 1 


Four-Speed 

First Gear 

3 00 : 1 

3.00 : 1 

© 

Second Gear 

1.82 . 1 

1 82 : 1 

1.82 : 1 

Third Gear 

1 23 1 

1 23 : 1 

1.23 : 1 

Fourth Gear 

1 00 ; 1 

1.00 : 1 

1.00 : 1 

NUMBER OF SPROCKET TEETH 

Clutch 

37 

37 

37 

Transmission 

22 

22 

23 

Rear Wheel 

51 

51 

51 

NUMBER OF SPROCKET TEETH 

Engine—Three-Speed Trans. 

(Solo) FL1I 

24 

24 


FL 

23 

23 


(Sidecar) FLH 

22 

22 


FL 

19 

19 


Four-Speed 

(Solo) 


% 


(Sidecar) 

22 

22 

22 
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Glide models chain oiler adjustment points 


Sportster drive chain oiler (late) 


3. If an oiler screw locknut is fitted, 
back it off as far as possible. Turn the 
screw in, counting the number of turns 
before it reaches its seat. 

4. Remove the screw. Blow out the 
line with compressed air. 

5. Install the screw, turn it in until it 
contacts the seat, then back it off the 
number of turns which were counted 
(Step 3). Tighten the locknut, if fitted. 

6. Normal setting is V* turn open 
(Glide) and % turns open (Sportster). 


SERVICE CHECKS AND 
ADJUSTMENTS 

Fuel Strainer 

The fuel strainer is located in the top of 
the supply valve inside of the fuel tank. 
The strainer can be cleaned in the follow¬ 
ing manner: 

1. Drain the fuel tank. 

2. Remove the supply valve. 

3. Remove the dirt lying at the lip of 
the hole where the supply valve was re¬ 
moved. 



General Specifications (cont.) 


Glide Models 

FL O FLU 
(1969 earlier) 

FL d- FLU 
(1970 6 later) 

FX FXE 

OVF.KALL GEAR RATIOS 
(Three-Speed) (Solo) 

FIJI 

First Gear 

9.69 

9.69 


Second Gear 

5.36 

5.36 


Third Gear 

3.57 

3.57 


FL 

First Gear 

10.01 

10.01 


Second Gear 

5.60 

5.60 


Third Gear 

3.73 

373 


FLU 

(Sidecar) 

First Gear 

10.57 

10.57 


Second Gear 

5.84 

5.84 


Third Gear 

3.90 

3.90 


FL 

First Gear 

12.20 

12.20 


FL 

Second Gear 

6.75 

6.75 


Third Gear 

4.50 

4.50 


( Four-Speed) (Solo) 

(23-tooth engine sprocket) 

First Gear 

11.19 

11.19 

® 

Second Gear 

6.79 

6.79 

6.51 

Third Gear 

4.59 

4.59 

4.40 

Fourth Gear 

3.73 

3.73 

3.57 

(24-tooth engine sprocket) 

First Gear 

10.74 

10.74 

© 

Second Gear 

6.50 

6.50 

6.24 

Third Gear 

4.39 

4.39 

421 

Fourth Gear 

3.57 

3.57 

3.42 

(Sidecar) 

First Gear 

11.69 

11.69 

© 

Second Gear 

7.09 

7.09 

6.80 

Third Gear 

4.79 

4.79 

4.60 

Fourth Gear 

3.90 

3.90 

3.73 
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4. Clean strainer and blow dry with 
compressed air. 

5. Replace the supply valve. 

This operation should be performed 
every 2,000 miles or when needed. 


MAIN 



Furl pollock (1974 and earlier) 


NOTE: On 1975 and later valves , he 
sure it is set to the "off” position tchen 
the engine is not running. 

Air Cleaner 

The metal mesh-type filter need never 
be replaced, but should be cleaned every 
1,000 miles in a safe solvent and lightlv 
coated with engine oil. For extremely 
dusty conditions, this should be per¬ 
formed every 100 miles or at least once a 
day. 

The corrugated paper-type element 
should be blown free of dirt even 1,000 
miles, or more often in dusty conditions. 
If the surfaces are oils or sooty, the ele¬ 
ment can be cleaned with a safe solvent. 
When the element ceases to come clean, 
it must be replaced. Never coat it with 
oil. 

The plastic foam-type element uses oil 
in the same manner as the metal mesh air 
cleaner and requires service at the same 
intervals. A sooty surface is normal but 
when the surface pores become clogged 
or the surface becomes mottled, cleaning 
is necessary. Remove the filter from the 
screen and wash it in a nonflammable 
solvent. When completely dry. soak it in 
engine oil, work the oil in until it is an 
even color, and allow the excess to drain 
off. The filter is now ready to be replaced. 
Replace the element so that the three 
grooves are towards the screen. 


Clutch Adjustment 
GLIDE MODELS 
Foot Control Adjustment 

1. Remove chain housing cover. 

2. Place the foot pedal in the fulls 
engaged position (toe down). 

3. Loosen the pushrod adjusting screw 
locknut, and turn the adjusting screw 
until the end of the clutch release lever 
has about Vs in. free-play before the 
clutch disengages. Turning the screw to 
the right will decrease the movement and 
to the left will increase the movement. 

4. Secure the locknut while holding 
the adjusting screw with a screwdriver 
and recheck the adjustment. 

5. Check that there is V* in. clearance 


General Specifications (cont.) 


Glide Models 

FL d- FLU 
( 1969 d- earlier) 

J L d- Fi ll 
(i9"f) d* later) 

FA* FXK 

TIRE DATA 

Front 

5.10 x 16 

5.10x 16 

3.75 x 19 

Rear 

5.10 X 16 

5 10 x 16 

5.10x 16 

TIRE PRESSURE 

Solo—front ( psi) 

20 

20 

24 

rear (psi) 

24 

24 

24 

One Passenger 

front (psi) 

20 

20 

24 

rear (psi) 

26 

26 

26 

Sidecar 

front (psi) 

22 

22 


rear (psi) 

26 

26 


sidecar (psi) 

20 

20 


© Reserve tank (large) (U.S. gal.) 
1972-74: 0 7 

1975 and later: 0.6 
© First gear 

1974 and earlier; 3 00 : 1 

1975 and later: 2.45 : 1 

© First gear 

1972-74: 10.71 

1975 and later: 9.91 
© First gear 

1972-71 10 25 

1975 and later: 9 4S 


© First gear 

1972-74: 11.20 

1975 and later: 10.33 


between the lever and the starter drive 
housing. 

6. The foot pedal should clear the 
bearing cover to prevent the rod from 
bending. 

Hand Control Adjustment 

1. Loosen the adjusting sleeve until 
there is about Va in. free movement at the 
hand lever before disengagement begins. 

2. Turn the sleeve out for less lever 
play, or in for more, and secure the lock¬ 
nut. 

3. If the alxne steps fail to correct the 
problem, or if the sleeve has already 
been adjusted all the way out. go on to 
the following steps. 




7 



Hand dutch adjustment 


1. Clutch coble adjusting sleeve 5. Clutch odjusting screw 

2. Sleeve lock nuf 6. Clutch spring adjusting nuts 

3. Brocket 7. Starter motor 

4. Clutch push rod adjusting screw lack nut 8. Clutch release lever 
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4. Move the clutch release lever until 
all the slack in the actuating mechanism 
lias been taken up. You will notice a dif¬ 
ference in lever motion. 

5. If, at this point, there is not %- 5 A in. 
between the lexer and the starter motor, 
take the following steps. 

a. Loosen the sleeve locknut and 
turn the sleeve to the right until it is 
resting against the locknut. 

b. Remove the clutch cover and 
loosen the pushrod locknut. Turn the 
adjusting screw clockwise to move the 
release lexer backward, or coun- 
terclockxvise to move it forward. 

c. Secure the locknut while holding 
the adjusting screxv xvith a screxvdriver 
xx hen the lexer is about V 2 in. from the 
starter motor. 

d. Secure the clutch cover using a 
nexv gasket and a gasket sealer. 

6 . Repeat Steps I and 2 to complete 
the adjustment. 

Hand Lever Cable Removal 
and Installation 

1 . Turn the adjusting sleexe to the 
right until it seats against the locknut. 

2. Remove the cable by lifting the fer¬ 
rule clear of the anchor pin and sliding it 
through the slot. 

3. Replace xvith the pin slot toward the 
inside. 

4. Replace pin-type assemblies xvith 
the open end facing down. 


Hand Clutch Booster Control Adjustment 

The routine adjustment that is made to 
maintain the correct amount of hand 
lexer play is done in the following man¬ 
ner: 

1. Loosen the control-coil adjusting 
sleexe locknut and turn the adjusting 
sleeve to the right until there is one or 
more inches of play at the hand lexer. 

2. Loosen the bellcrank adjusting 
screxv locknut and turn in the adjusting 
screxv until the bellcrank will no longer 
cross top dead center when shifted by, 
hand. 

3. Loosen the upper adjuster nut. 
which controls the tension of the clutch 
booster spring. Loosen it all the way. 

4. Sloxvly turn out the bellcrank ad¬ 
juster screxv and repeatedly check the 
release position that the crank will 
assume—moving it by hand—until it re¬ 
mains over top dead center. The crank 
should reach the end of its travel at about 
Vs in. over top dead center. Secure with 
the locknut. 

5. Adjust the clutch rod until the re¬ 
lease lever has about Vie in. play, and 
secure the locknut. 

6 . Back off the adjusting sleexe until 
the clutch hand lever has about V 2 in. play 
before the clutch begins to release and 
then secure the locknut. 

7. Pull in the clutch hand lever to its 
stop and tighten the loxver adjuster nut 
for the booster-spring tension until the 
hand lexer remains in. Sloxvly loosen the 
nut until the lexer returns to the fully ex¬ 
tended position. 
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Hand clutch booster control adjustment 

1. Control coil sleeve 
2 Control coil odjusting sleeve locknut 

3. Bellcronk odjusting screw 

4. Bellcronk adjusting screw locknut 

5. Clutch lever rod 

6. Clutch control booster spring 

7. Clutch lever rod locknut 

8 Clutch control booster bellcronk 
9. Shifter rod end bolt 
10. Shi/ter rod end 
1). Shi/ter rod end locknut 

12. Clutch boaster spring tension odjuster 

13. Clutch booster spring tension upper odjuster nut 

14. Clutch booster spring tension lower odjuster nut 

15. Georshilter lever 

16. Georshifter loot lever ond rubber pedal 

17. Foot lever cover mounting stud (1964 ond eorlier) 

18. Greose gun fittings (2) 

19. Shilfer rod 

20. Foot lever positioning mork 

21. Foot lever clomping slot 

8 . Secure the upper adjuster nut 
xvhich controls the tension of the booster 
spring. 

The following procedure may help to 
eliminate hand lexer stiffness, failure of 
the bellcrank to resume its position, or 
slipping or dragging of the clutch. 


1. Back olTthe clutch lexer rod locknut 
and adjust the rod until the actuating 
lexer has about V 2 in. of play. 

%. Move the actuating lexer forward 
until all slack is taken up. 

3. Check and make sure that there is a 
V 4 in. clearance betxveen the lexer rod 
and chain housing. 

SPORTSTER (1970 AND EARLIER) 

Clutch Cable and Release Mechanism 
Adjustment 

1. Loosen the locknut on the sprocket 
cover. 

2. Insert a screwdriver and turn the 
clutch adjusting screxv eounterclockxvise. 

3. Placing the hand lex'er in the fully 
extended position should seat the releas¬ 
ing worm inside the sprocket cox-er. 

4. Check the cable for binding within 
its housing if the hand lexer doesn’t fully 
return to its seat. 

5. Turn the cable adjusting sleexe at 
the hand lexer until the worm almost 
reaches its stop. 

6 . Turn the adjusting screxv clockxvise 
until there is play in Vs of the hand lex er’s 
total movement. This is indicated by 
slightly increased tension on the lexer as 
it approaches the released position. 

7. While holding the adjusting screxv 
steady, secure the locknut. Test-ride the 
motorcycle to check for slipping or drag¬ 
ging. 

Clutch Spring Adjustment 

1. Disconnect the battery ground xvire 
from the negative terminal on XLH mod¬ 
els. 

2. Remox'e the left footrest and rear 
brake lexer from their splined shafts. 

3. On 1966 and earlier models, remove 
the stoplight sxvitch from its mount, with¬ 
out disconnecting the xvires, and place it 
out of the xvay. 


HAND\ ANCHOR PIN 
LEVER 


3 V ANCHOR 



CONTROL 

CABLE 

FERRULE 


SLOT OPEN END 
MUST FACE TOWARD 
INSIDE OF LEVER 



1970 and earlier clulch release mechanism (Sportsler) 


1. Sprocket cover bolts (2) 

2 Sprocket cover 
3. Control coble end 

4 Clutch rcleose worm ond lever 

5 Clutch release worm ond lever spring 
6. Clutch odjusting screw locknut 


7. Clutch odjusting screw 
B. Clutch releose worm cover 
9. Clutch releose rod—left 

10. Clutch release rod—right 

11. Clutch releose rod—right center 


12. Clutch releose rod — left center 

13. Sprocket cover roll pin 

14. Clutch coble felt leol retainer 

15. Clutch cable ferrule 

16. Clutch cable felt seal 
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4. Place a drip pan under the chain 
cover and remove the cover and gasket. 

5. Remove the clutch cover screws, re¬ 
tainers, cover, and gasket. Tap the cover 
gently to remove it, but do not pry on it as 
this may warp it and cause leaks. 

6. Tighten the adjusting nuts, one-half 
turn at a time, making sure that they seat 
in their locked position against the ad¬ 
justing plate after each turn. The nuts 
have hex-heads of 7 /i6 and V 2 in. sizes. 

7. When properly adjusted the pres¬ 
sure plate should be uniformly 3 /ie in. 
from the outside of the spring cup 
flanges. 

8. If tightened beyond 7 /e4 in. clear¬ 
ance, the clutch will not release. The ne¬ 
cessity of such an adjustment would in¬ 
dicate worn or oily clutch plates. 
Excessive tightness will damage the 
clutch release rods. 

SPORTSTER (1971 AND LATER) 

Clutch Cable and Release Mechanism 
Adjustment 

1. Turn the cable adjuster in until 
there is a goodly amount of play in the 
cable. 


2. Remove the plug from the primary- 
chain compartment cover. Loosen the ad¬ 
justing screw locknut and turn the adjust¬ 
ing screw in until resistance is felt. Turn 
it in about 2 more turns. 

3. Turn the cable adjuster out until 
there is no free play (but no tension) in 
the cable. Tighten the cable adjuster 
locknut. The cable is now properly ad¬ 
justed. 

4. Back off the adjusting screw until it 
turns easily. Turn it in gently until resis¬ 
tance is felt, then back if off l A to V 2 turn 
and tighten the locknut. 

5. Check clutch operation and reset if 
necessary. 

Clutch Spring Adjustment: 1971-Early 
1974 

1. The procedure is essentially the 
same as described for 1970 and Earlier 
Sportster. 

2. When properly adjusted, the pres¬ 
sure plate should be ll lz 2 in. from the 
outer surface of the outer driv e plate. 

3. If tightened beyond s /i« in. clear¬ 
ance, the clutch will not release. Such an 
adjustment will damage the clutch re¬ 
lease rods. 



Gulch adjustment 11971-early 1974) 





) Access plug, clutch release 
adjusting screw 
2 lack nut, adjusting screw 

3. lockwosher, adjusting screw 

4. Screw, clutch release adjusting 

5. Retaining ring, Truorc 


6. Release ramp and lever 

7. Sail (3) 

8. Release ramp 

9. Washer 

10. Cable coupling 


)). Coble and catl assy. 

12 lock nut, coil adjusting sleeve 
13. Washer, coil adjusting sleeve 
14 Sleeve, cail adjusting 
15. Primary chain cose cover 
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Clutch Spring Adjustment: Late 1974and 
Later 

1. Clutch spring tension is fixed by the 
length of the six clutch stud spacers. As 
clutch plates wear, compensate by fitting 
shorter than standard spacers. 

2. Clearance between the releasing 
disc and outer drive plate must not be 
less than Vh in. 

3. Standard spacer length is 1.530 in. 
Shorter lengths are 1.440 and 1.450 in. 
All spacers in use must be the same 
length. 



Clutch adjustment (late 1974 and later) 


Brake Adjustments 

ADJUSTING FRONT BRAKE CABLE 
(ALL MODELS) 

1. Loosen the adjusting sleeve lock¬ 
nut. 

2. Turn the adjusting sleeve locknut 
clockwise for less play (free movement) 
and counterclockwise for more play. 

3. When there is about 3 /ie in. cable 
play, or when ! 4 of the brake lever’s 
movement is free, tighten the adjusting 
sleeve nut. The wheel should be able to 
spin freely; if it doesn’t, the shoes must 
be centered (adjusted). 

ADJUSTING FRONT BRAKE SHOES 
(ALL MODELS) 

1. Raise the front wheel so it may ro¬ 
tate freely. 

2. Loosen the brake shoe pivot stud 
nut and sleeve nut. (Substitute “brake 
shoe pivot stud’’ for “pivot stud nut” on 
Sportsters. Loosen this but do not remove 
it). 

3. Spin the wheel and apply the brake. 
Tighten the pivot stud nut and then the 
axle sleeve nut. 

4. Recheck for correct cable adjust¬ 
ment. 

ADJUSTING REAR WHEEL BRAKE 
LINKAGE 

Sportster and Mechanical Brake Glide 
Models 

I. Turn the brake rod adjusting nut 
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clockwise to tighten the brake and coun¬ 
terclockwise to loosen it. The nut has a 
lip which serves as a stop against the 
clevis pin in the operating lever. Using a 
screwdriver as a lever against the brake 
operating lever, pry it forward, and turn 
the adjusting nut. This saves wear on the 
nut’s lip. 

2. There should be 114 in. of play in the 
brake pedal before the brakes begin to 
operate. If the brakes still drag, center 
the shoes. 

HYDRAULIC DRUM BRAKE 

1969 and Earlier 

1. Expose the piston pushrod link by 
sliding the rubber boot away from the 
master cylinder. 

2. Adjust the piston rod so that the foot 
pedal moves freely about U /2 in. before 
the brake begins to operate. 

3. Back off the locknut and turn the 
plunger clockwise to shorten the push- 
rod, and counterclockwise to lengthen 
it. 

4. Test for free movement and secure 
the locknut. 

1970 and Later 

1. Freeplay of the brake pedal (before 
the pushrod contacts the piston in the 
master cylinder) should be about Vie in. 

2. If adjustment is necessary 
(FL/FLH), loosen the master cylinder 
rear bolt and brake pedal stop plate bolt. 
Mov e the front end of the plate down to 
decrease freeplay, up to increase it. 

3. On 1972 and Later FX models, ad¬ 
just by loosening the rod locknut and 
turning the rod to obtain proper play. 

ADJUSTING REAR BRAKE SHOES 

Sportster and Mechanical Brake Glide 
Models 

1. Loosen the brake pivot stud and 
axle nuts but do not remove stud. 

2. Rotate the rear wheel and operate 
the pedal while the wheel is spinning. 

3. Tighten the pivot stud nut and then 
the axle nut. 

4. Recheck for correct pedal adjust¬ 
ment. 

HYDRAULIC DRUM BRAKES 

1. Raise the rear wheel off the ground. 

2. Turn the front brake cam adjusting 
nut (leading shoe) counterclockwise until 
the wheel begins to drag. Rotate the 
wheel in both directions. 

3. Turn the nut clockwise until the 
wheel turns freely. 

4. Repeat the procedure with the rear¬ 
most cam nut (trailing shoe), turning it 
clockwise to create the drag (Step 2), and 
counterclockwise to remove it. 

HYDRAULIC DISC BRAKES 

The hydraulic disc brakes are self-ad¬ 
justing. Fluid levels in front and rear 
master cylinders should be checked 
every 1,000 miles. 

Primary Chain Adjustment 

Check the primary chain every 2,000 
miles for correct adjustment. Chain ad¬ 



Glkle models rear brake shoe adjustment 

1. Leading brake shoe adjusting cam not 

2. Trailing brake shoe adjusting cam nut 


justment can be checked through the oil 
filter opening which is located near the 
top of the chain housing cover. A prop¬ 
erly adjusted chain will have free up-and- 
down movement in the upper strand as 
follows: 

Chain slack with cold engine—% to % 
in. 

Chain slack with warm engine—% to % 
in. 

To adjust the chain, follow the steps 
below. 

1. Disconnect battery cable from 
starter motor. Remove left foot rest and 
rear brake foot lever. 

2. Place an oil drain pan under clutch. 
Remove front chain cover screws, chain 
cover and gasket. 



Glide models primary chain adjustment 


1. Choin adjusting shoe 

2. Choin odjusting shoe bracket 

3. Brocket backplate 

4. Backplate center bolt 

5. Outer plate 


6. Support brocket 

7. Primary choin oiler 
A Adjusting hales 

B Adjusting hales 


3. Loosen the chain adjusting shoe re¬ 
taining bolts (three bolts on the Sportster, 
the backplate center bolt on Glide mod¬ 
els). Raise shoe to tighten chain and 
lower to loosen chain. 

4. Tighten retaining bolts. Check ad¬ 
justment of chain. 

5. Replace gasket, chain cover and se¬ 
cure with front chain cover screws. Re¬ 
connect batten* cable to starter motor. 
Replace foot rest and brake lever. 
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12 5 6 

Sportster primary chain adjustment 

t. Driv« choin 

2. Chain odjutter »hoe 

3. Support bracket 

4. Support bracket bofti (2) 

5 Support bracket brace 

6. Brace bolt 

Rear Chain Adjustment 

Check the rear chain adjustment every 
1,000 miles. A properly adjusted rear 
chain will have a Yi in. movement mid¬ 
way between the main shaft and the rear 
wheel drive sprocket. Adjustment should 
be checked at several points along chain. 
Chain is adjusted as follows; 

Sportster 

1. Loosen the axle nut. 

2. Loosen the right and left adjusting 
stud locknuts. Loosen the anchor bolt on 
73 models. 

3. Turn both adjusting stud locknuts 
clockwise the same number of turns to 
tighten the chain and counterclockwise 
to loosen it. While loosening the chain, 
tap the axle forward with a soft mallet. 

4. Secure the locknut against the ad¬ 
justing nut and measure the distance 
from the locknut to the outer end of the 
adjusting stud. Both should be the same 
to ensure correct alignment. 

5. Spin the wheel and look for wob¬ 
bling of the sprocket which would in¬ 
dicate poor alignment. 



Sportster drive chain adjustment 

t. Reor axle nut 

2. Adjutling stud lock nut 

3. Adjusting stud nut 

4. Adjusting stud 

5. Anchor bolt (1973) 

6. The chain should have Vi in. of play 
midway between the mainshaft and the 
rear wheel sprocket. 

7. Secure the axle nut and adjusting 
stud locknut. Adjust the brake rod if nec¬ 
essary. 


GLIDE MODELS 
1972 and Earlier 

1. Rer.ove the axle nut and washer 
from right-side and loosen the brake 
sleeve nut, brake anchor stud nut (left¬ 
side), and adjusting screw locknuts. 

2. Proceed as described in the “Sport¬ 
ster" section. 



Glide models rear chain adjustment (1972 and ear¬ 
lier) 


1. Broke »'•»*» nut 

2. Wh*»l adjusting scr*w locknut 

3. Wheel adjusting screw 
4 Brake anchor stud nut 


1973 and Later 

1. Remove cotter pin and loosen brake 
anchor cable nut. Loosen axle nut. 

2. Adjust chain by turning adjusting 
nuts. Turn adjusting nuts an equal 
number of turns to keep wheel in align¬ 
ment. To move axle fonvard it may be 
necessary to tap lightly on the ends of 
studs. 

3. Tighten axle nuts and brake anchor 
cable nut, replace cotter pin. Check chain 
adjustment. 


Periodic Maintenance Intervals 

OIL 

WEEKLY 
Rear chain 

EVERY 2.000 MILES 
Clutch hand lever 
Rrake hand lexer 
Clutch control cable 
Front brake cable 
Throttle cable 
Spark cable 

Clutch booster lever rod clevis 
Shifter lever linkage 
Rear brake rod clevis 
Front brake cable clevis 
Saddle post bearing 
Generator bearing 


Recommended Tire Pressure© 



Front 

Ttre Size 

Front Ttre 
Prettute 

Rear 

Tire Size 

Rear Tire 
Prctiurr 

SPORTSTER 

1966 and earlier .XL, XL1I 

3.25/3.50 x 19 

14 lbs 

4.00 .x IS 

IS lbs 

1907 and later XL. XUI 

3.50 x IS 

16 lbs 

3.50 x 18 

20 lbs 

1909 ami earlier XLC1I 

3.25/3 50 \ 19 

16 lbs 

1.00.x IS 

18 lbs 

1970 and later (all models) 

3 75 x 19 

24 lbs 

4 25 x IS 

30 lbs 

CLIDE MODELS 

Solo 

5.10 \ 16 

20 lbs 

5.10 x 16 

24 lbs 


5.00 \ 16 

12 lbs 

5 10 x 16 

18 lbs 


3.75 x 19 

24 lbs 

5.10 x 16 

24 lbs 

Rider and one passenger 

5.10 x 16 

20 lbs 

5.10 x 16 

26 lbs 


3 00 x 16 

12 lbs 

5.10.x 16 

20 lbs 


3.75 x 19 

24 lbs 

5.10 x 16 

26 lbs 

Rider, one sidecar passenger 
or 150 lb load 

5.10.x 16 

22 lbs 

5.10 x 16 

26 lhs 


5.00 x 16 

12 lbs 

5.00 x 16 

20 lbs 

Sidecar wheel 

5.10.x 16 

20 lbs 




5.00 x 16 

14 lbs 




(T) Based on rider weight of 150 lbs. For every 50 lbs. over this, increase pressure 2 psi (rear) 
and 1 psi (front). 
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Periodic Maintenance Intervals Recommended Lubricants 


SERVICE 

WEEKLY 

Check bntterv level 
Check tire pressure 
Adjust chain 
Adjust clutch 
Adjust brakes 
Check brake fluid 

Tighten nuts, bolts, and wheel spokes 

EVERY 1,000 MILES OR 2 MONTHS 
(SUMMER) OR I MONTH (WINTER) 
Clean air cleaner 

Change engine oil (during winter or dusty 
conditions) 

Check transmission oil 
Check rear chain oiler 

EVERY 2,000 MILES OR 4 MONTHS 
(SUMMER) OR 2 MONTHS (WINTER) 
Adjust tappets 

Clean and adjust contact points 

Adjust primary chain 

Clean tappet oil screen 

Change engine oil 

Change fuel filter 

Cheek primary chain oiler 

EVERY 5,000 MILES OR 12 MONTHS 
Adjust ignition timing 
Replace spark plugs 
Replace oil filter element 
Replace contact points 
Replace air filter element 
Change transmission oil 
Change fork oil (’73 and later Sportster) 
Check generator 
Check alternator 
Check shock bushings 
Check front and swing arm bearings 
Rotate tires 

EVERY 10,000 MILES 
Check oil pressure 


CREASE 


EVERY 2,000 MILES 
Front brake shaft 
Front wheel hub 
Rear brake shaft 
Rear bake crossover shaft 
Rear wheel hub 
Swing arm pivot bearing 
Body frame bearing 
Clutch release worm 
Clutch release cable housing 
Clutch pushrod bearing 
Clutch booster bearing 
Clutch pedal bearing 
Foot shift lever 
Rear brake pedal bearing 
Kick-starter shaft 
Master cylinder lever 
Rear axle bearing 
Saddle bearing and post 
Tachometer drive gear 
Speedometer drive 

EVERY 5,000 MILES 
Throttle control spiral 
Spark control spiral 
Speedometer cable 
Tachometer cable 

Contact breaker camshaft and advance unit 

Compensating sprocket 

Sidecar wheel hub 

Ccneratnr bearing 

Front wheel hub 

Rear wheel bub 

EVERY 10,000 MILES 

Repack rear fork pivot bearing 

EVERY 50,000 MILES 

Repack steering head bearings 
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Engine and Transmission 
Below 40° F Special Light (58) 

Above 40° F Medium Heavy (75) 

High temperature or 

sustained high speed Regular Heavy (105) 
Front Forks 

Harley-Davidson Type-R 


TUNE-UP 

NOTE: Common tune-up procedures 
are explained in detail in “General In¬ 
formation.” 


CONTACT BREAKER POINTS 


There are four types of contact 
breakers in use on all Harley-Davidson 
V-Tvvins. The points should be cheeked 
for gap and surface condition at the first 
500 and 1,000 miles, and every 2,000 
miles thereafter. 

Single Contact Breaker 
with Manual Advance 

This system has one pair of points 
which regulate the spark in both cylin¬ 
ders simultaneously. The narrow lobe of 
the cam times the front cylinder and the 
wide lobe times the rear cylinder. Both 
cylinders operate from a single ignition 
coil which fires both spark plugs, but at 
different stages of the combustion cycle. 
If the front cylinder is firing, the rear is 
dormant, since no combustible mixture is 
present during the exhaust stroke. Man¬ 
ual rotation of the circuit breaker base 
provides advanced or retarded timing. 



16 7 6 8 10 

Single contact breaker, manual advance 


1. Breaker cam 

2. Fiber cam follower 

3. Cam liming mork 
4 Condenser 

5. Contact points 

6. lockscrew 

7. Eccentric adjusting 

screw 

8. Timing mork 

9. Adjusting stud locknut 


10. Timing odjusting stud 
plote 

J1. Wire stud screw 
12. Circuit breaker lever 

13 Pivot stud 

14 Contact point ond support 

15. Timing odjusting stud 

16. Cover refoiner 

17. Control wire lockscrew 


ADJUSTMENT 

1. Turn ihe engine over until the 
points are fully open to their widest gap. 
Loosen the point lock screw. 

2. Rotate the eccentric adjusting screw 
until the points open far enough to insert 
a feeler gauge of 0.020 in. 

3. Secure the lockscrew and check gap 


against any movement which may have 
occurred when securing the screw. 

Single Contact Breaker 
with Automatic Advance 

(GLIDE MODELS TO 1969 
SPORTSTER MODELS TO 1970 

This type of contact breaker works the 
same way as the manual advance type, 
except that the spark is automatically ad¬ 
vanced through the action of flyweights 
in the contact breaker base as the engine 
speed increases. 

Adjustment 

The points on the automatic advance 
type are set in the same manner as on the 
manual advance type. 



Single contact breaker, automatic advance (early) 


1 Breaker com 

2. Fiber com follower 

3. Com timing mork 

4. Condenser 

5. Contoct paints 

6. Adjustable point lock screw 

7. Eccentric odjusting screw 

8. Timing morks (1965) model 

9. Circuit breoker heod nut (2) 

10. Circuit breoker head 

11. Wire stud screw 

12. Circuit breaker lever 

13. Pivot stud 

14. Contoct point ond support 

15. Stem clomp nut 

16. Stem clomp 

Double Contact Breaker 

This system has individual contact 
point sets and coils for each cylinder. The 
single lobe earn on the timer shaft has a 
single mark which aligns with the fiber 
cam follower for each set of points when 
the points are open to their fullest travel. 
Therefore, the cam opens each set of 
points once every crankshaft rotation. 

ADJUSTMENT 

]. Loosen the front cylinder (indicated 
by an “F” on the breaker base) breaker 
point lock screw. 

2. Set the front points to 0.022 in. by 
manipulating the eccentric adjusting 
screw until the proper gap is obtained. 
Check (he gap with a wire feeler gauge. 
There should be a slight drag on the 
gauge when removing it. 

3. Secure the lock screw and check 
gap against jxjssible movement caused 
by securing the lock screw. 
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Double contact breaker 



Com 

9. 

Adjutting ttud locknut 

2. 

Fiber cam follower 

10 

Timing odjutting plote 

3. 

Com timing mork 

11 

Wire ttud tcrew 

4 

Condenter 

12 

Circuit breoker lever 

5 

front cylinder contact 

13 

Pivot ttud 


pointt 

14 

Contoct point ond 

5A. 

Reor cylinder contact 


support 


pointt 

15 

Timing odjutting ttud 

6. 

loekterew 

16. 

Cover retoiner 

7. 

Adjutting tcrew 

17. 

Control wire loekterew 

8. 

Timing mork 




4. Follow the above procedure on the 
rear set of points. 

5. Check ignition timing any time the 
rear set of points are adjusted as this will 
affect the timing. Consult “Ignition Tim¬ 
ing’* section for procedures. 

Single Contact Breaker 
with Automatic Advance 

GLIDE MODELS 1970 AND LATER 
SPORTSTER MODELS 1971 AND 
LATER 

This type of circuit breaker is the same 
as the “Single Contact Breaker With Au¬ 
tomatic Advance.” If, during point gap 
setting procedures, a discrepancy of 
0.004 in. or more is discovered, the 
breaker cam must be checked for eccen¬ 
tric travel. 

Adjustment 

1. Turn the engine over until the 
points are open to their widest gap. 
Loosen the point lock screw. 

2. Use a small screwdriver at the pry 
point (adjusting notch) until a gap of 
0.018 in. is obtained. 

3. Secure the lockscrew and check for 
movement caused by securing the lock 
screw. 


IGNITION TIMING 

I Timing should not be checked until 
breaker points are cleaned and properly 
gapped. 

2. Static and dynamic (strobe light) 
timing are both possible. If the static 
method is used, support the rear wheel 
off the ground, remove the plugs, engage 
the transmission, and turn the wheel to 
rotate the engine. Always rotate the 
engine in the normal direction of rota¬ 
tion. 

3. Telescoping the front pushrod cover 
will allow valve motion to be observed 



Contact breaker. Click- models (1970 and later). Sportier (1971 and later) 


1. Contoct point odjuiting 8 Circuit breoker plote 

notc h 9. Circuit breoker plote odjuiting 

2 Moving contact poinlt notch 

3. Stotionory contoct point 10 Contocti 

loekteew II Timing inipection hole 

4 Com follower 12 Advance <35*) timing mark on 

5. Breoker com flywheel 

6. Circuit breaker plate 13 Retorded <5‘ BTDC) petition 

tcrewt f2) of piiton top deed center 

7. Condenter ^ork on flywheel 


for static timing. The piston comes up for 
the compression (ignition) stroke just 
after the intake salve closes. 

4. For dynamic timing, crankcase \ iew 
plug No. 96295-65 is available to present 
oil spray. 

Static Timing 

MANUAL ADVANCE 

1. Remove the inspection hole cap 
from the left side of the crankcase. Tele¬ 
scope the front pushrod cover. Remove 
point cover. 

2. Turn the engine in the normal di¬ 
rection of rotation until the front intake 
valves closes. Turn the engine very 
slowly from this point on until the timing 
mark for the front cylinder is aligned in 
the inspection hole as illustrated. 



vaiue 

3. Check that the timing mark on the 
breaker point base aligns with the end of 
the timing adjusting plate. 

4. Rotate the breaker point head coun¬ 
terclockwise until it reaches its stop (full 
advance position). 


5. At this point the timing mark on the 
breaker cam should align with the fiber 
heel of the breaker points. If it does not, 
loosen the timing adjusting stud locknut 
and move the head until alignment is 
achieved. 

Procede with the timing procedure ac¬ 
cord in gly: 

6. On single contact breaker models, 
hook up the timing lamp. \\ ith the points 
in the fully advanced position, and fly¬ 
wheel marks correctly aligned as illus¬ 
trated earlier, the points should just 
l>egin to open as indicated by the reac¬ 
tion of the test light. If they do not, loosen 
the adjusting stud locknut and move the 
base until the light reacts with the timing 
marks properly positioned. Tighten lock¬ 
nut and retard the timing; then advance it 
and check that the points open. Rotate 
the engine one full revolution and check 
that the points open at the proper time. 

7. On double contact breaker models, 
connect the test lamp to the point wire for 
the front cylinder (yellow). Align the 
front cylinder timing mark (“F”) as 
shown. Check test light reaction (fully 
advanced) as for the single contact 
breaker (Step 6). Repeat the procedure 
with the other set of points. If the rear 
cylinder points to not open at the correct 
time, adjust by changing the point gap 
rather than moving the base. 

AUTOMATIC ADVANCE 

NOTE: Static timing is not recom¬ 
mended since it will result in timing 
being slightly retarded. On automatic 
advance models, a strobe light should 
be used. 

Glide Models to 1969 
Sportster Models to 1970 

I. Remove the plug from the inspec¬ 
tion hole on the left of the crankcase. 
Telescope the front pushrod cover 
and remove the breaker point cover. 
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SPORTSTER H 



AOVANCE 

FRONT PISTON 11 16” 
l<5*l BEFORE TOP 
OEAO CENTER 


0U0GL10E 

ELECTRA-GLIDE 



AOVANCE 
FRONT PISTON 
? 16” (35*) BEFORE 
TOP OEAO CENTER 


Timim* marks lor all models with automatic timing 
advance* 

2. Turn the engine in the normal di¬ 
rection ol* rotation until the front cylinder 
intake valve closes, then continue turn¬ 
ing slowly until the flywheel advance 
timing mark is aligned in the very center 
of the inspection hole. 

3. The cam must be turned clockwise 
as far as possible (full advance position) 
and held there while checking the tim¬ 
ing. 

4. At this point, the timing mark on the 
top of the cam should align with the 
breaker point fiber heel. If it does not, 
shift the breaker head so that alignment 
is obtained: 

a. A limited adjustment is available 
on 1965 models due to slotted holes in 
the timer plate in which the base studs 
ride. Loosen the contact breaker head 
nuts and shift the base by prying be¬ 
tween the plate lip and the base stud 
with a screwdriver. 

b. If this is not enough, the entire 
shaft must be loosened, lifted free, and 
rotated a couple of teeth until the 
follower and the cam mark are in 
alignment. This will cause the base 
timing marks to go out of alignment. 

c. When the cam and fiber align, 
while in the fully advanced position, 
secure the timer plate nuts. Over- 
tightening will cause distortion of the 
timer base plate and affect timing. 

d. On 1966 and later models there is 
a clamp on the contact breaker stem to 
allow a 360° adjustment range. Loosen 
the clamp bolts and turn the head 
clockwise to retard or coun¬ 
terclockwise to advance the timing to 
attain alignment. 

5. The cam must be turned clockwise 
as far as possible when checking align¬ 
ment as noted previously. This is the full 
advance position. 

6. Hook up the test light. The points 
must begin to open just as the advanced 
flywheel mark is aligned in the center ol 
the inspection hole. If adjustment is nec¬ 
essary, loosen the nut or bolts and rotate 
ti»e breaker point head so that the light 
reacts just as the flywheel advanced mark 
is in the center of the inspection hole. Be 
sure the cam is held in the full advance 
position as this is checked. 
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Glide Models 1970 and Later 
Sportster Models 1971 and Later 

1. The procedure is essentially the 
same as for earlier models except that 
there is no preliminary cam mark align¬ 
ment necessary. The cam must be held in 
tht 1 full adv ance position when checking. 

2. If timing adjustment is necessary, 
loosen the two breaker plate screws and 
rotate the plate until proper timing is 
achieved. 

Dynamic Timing 
ALL MODELS 

1. Timing should be checked at about 
2,000 rpm or the full advanced position. 

2. At that engine speed, the strobe 
light, which is connected to the front cyl¬ 
inder, should show the timing marks cen¬ 
tered in the inspection hole. 

3. If adjustment is necessary, rotate ei¬ 
ther the breaker point head or the 
breaker plate, depending on model. 
Refer to "Static Timing” or the illustra¬ 
tions. 



Timing with a strobe light 


SPORTSTER XLCH MAGNETO 

The magneto is a generating system 
composed of a rotor, an induction coil 
with primary and secondary circuits, a 
condenser, a contact breaker cam, and 
contact breaker points. High-voltage dis¬ 
charge is produced and directed to each 
spark plug twice in a 360 degree cycle, 
because the magnetic field must be col¬ 
lapsed twice so each plug will fire on its 
given power stroke. The magneto is shut 
off by a grounding circuit controlled by a 
"kill” button. 

The 1965 and later models have a mo¬ 
bile mounting plate which allows the 
spark to be retarded for easier starting. 
This adjustment is made by a twist-grip 
on the left-side of the handlebar. 

Adjusting Contact Breaker Points 

1. The points should be examined for 
proper gap and surface 1,500 miles after 
installation and then at intervals of 2,000 
miles. 

2. Remove the carburetor, air cleaner, 
and magneto cover. 


3. Remove the plugs and place the 
transmission in High gear. The engine 
may be rotated by setting the machine on 
Jthe center stand and turning the rear 
wheel. 

4. Rotate the engine in its normal run¬ 
ning direction until the cam follower is 
on either high point of the cam. 

5. Clean the points with either a point 
file or fine metal sandpaper before set¬ 
ting, and blow clean. When in doubt 
about point condition, it is best to replace 
them. 

6. Check the gap with a feeler gauge. 
(0.015 in.). 

7. Adjust tht 1 points by loosening the 
pivot and adjustment screws. 

Setting Ignition Timing 

Ignition is timed with the spark ad¬ 
vanced and is correctly set when the 
forward piston is 45 degrees ( n /ie) in.) 
before top dead center. This corresponds 
to the flywheel timing mark position 
when it is in the center of the inspection 
hole. Whenever the points are replaced, 
or at least annually, the timing should be 
set. 

The 196.5-1967 models have an adjust¬ 
ing screw which, when turned clockwise, 
advances the timing. A counterclockwise 
adjustment retards the timing. Applying 
mild pressure to the magneto housing 
will cause it to follow the movement of 
the adjusting screw. The correct amount 
of spark retardation is obtained by back¬ 
ing off the setting stop screw until there 
is a distance of 3 /i6 in. between its head 
and seat. Adjust the screw only one turn; 
more will affect retarded timing. 

Late 1967 XLCH models have a slot 
and pin in the base plate which serves 
the same function as the adjustment 
screw. 

1. Remove the magneto cover, timing 
inspection hole plug, and spark plugs. 
Telescope or remove the front intake 
pushrod cover so that valve motion can 
be observed. 

2. Place the transmission in High 
gear and put the motorcycle on its center 
stand so that the engine can be turned by 
rotating the rear wheel. 

3. Set the contacts points. 

4. Turn the engine until the exposed 
valve closes (travels to its highest point). 
Slowly rotate the engine in its normal 
running direction until the timing mark 
is aligned in the center of the inspection 
hole. 

5. Align the timing marks on the mag¬ 
neto base and mounting plate. 

6. If the narrow cam lobe is not lo¬ 
cated counterclockwise from the cam fol¬ 
lower and the breaker points aren’t 
beginning to open, the magneto must be 
adjusted. Be sure the spark is fully ad¬ 
vanced. 

7. On 1965 to earlv 1967 models, an 
adjustment can be made with the mag¬ 
neto adv ance stop screw. 

8. If alignment, w hich w ill not inter¬ 
fere with the air c leaner, cannot be made 
through adjustment of the screw, or if it is 
a fixed-position magneto, lift up the mag¬ 
neto until its drive gears become un¬ 
meshed. Turn the cam the amount it was 
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FIXED POSITION TYPE 


MANUAL CONTROL TYPE 


.factory 

T M NG 
MARKS 




Si*>rt\ler magm'lo 


l 

Induction coil 

10 

Pivot screw 

16 

Timing inspection hole 

2 . 

Rotor 

ii. 

Adjusting screw 

17 

Timing mork 

3 

Condenser 

12 

Adjusting stud 

18 

Narrow com lobe 

4 

Circuit breoker points 

13 

Com oiler felt 

19 

Cod leod wire 

5 

Sofety gop (1964 ond eorlier) 

14 

Mogneto mounting bolts ond nuts 

20 

Breaker point terminial 

6. 

Ignition cut-out terminol 


(1 964 and earlier 

21 

Control wire 1965 

7. 

Coil secondory terminol spring 

14A 

Magneto mounting bolts (1965 

22 

Sw.vel block 1965 

8. 

Com follower 

15. 

Mogneto odvonce stop screw 

23. 

Control wire set screw 

9 

Com 


(1965 ond later) 



out 

of position and replace 

the 

magneto. VALVE TAPPET 

ADJUSTMEN 


Repeat this until the proper point timing 
is obtained and then secure the magneto. 

9. A timing or continuity light is one 
accurate means of determining when the 
points begin to open. Attach one test lead 
to the terminal post or point spring and 
the other to a ground When the points 
break contact the light will go out. An 
emergency method is to place cellophane 
between the points and to tug gently on 
it. When the points begin to open, the 
cellophane will be released. 

10. A strobe light provides the most ac¬ 
curate setting since it is done with the 
engine running. This takes up any end- 
play and automatically advances the tim¬ 
ing. Leads are attached to the front plug, 
ground, and the positive batters terminal 
Timing view plug, part HD (No. 96295- 
65), must be used to present oil spray. 
The engine shoidd be operating at be- 
tsveen 1,500 and 2,000 rpm. 

11. Recheck ignition timing, alsvays 
rotating the engine in the direction of 
normal operation. Neser overtighten the 
coil lead ss ire as this mas damage insula¬ 
tors and cause a short circuit. 


Sportster 

Valse tappets must be adjusted svith 
the engine cold. Adjust the tappets after 
the first 500 and 1,000 miles, and thereaf¬ 
ter at esers 2,000 miles. 

1. Press down on the pushrod coser re¬ 
taining spring and remose the cover 
spring keeper. 

2. Block up the telescoped coser so it 
doesn’t slip dosvn. 

3. Rotate the engine until the valse 
that is to be adjusted is at its losvest posi¬ 
tion. 

4. Loosen the tappet adjusting stress 
locknut and turn the adjusting stress* into 
the tappet Ixody until the pushrod is free 
and will shake slightly. Hold the pushrod 
just belosv the cylinder head and shake it 
toward the front and rear of the engine. 

5. Gently turn the adjusting scress* to- 
svard the pushrod until nearly all play is 
removed. Secure the tappet scresv lock¬ 
nut against the tappet body. 



Sportster lappet adjustment 

1. Push rod 

2. Toppet odjusting screw 

3. Tappet odjusting screw locknut 

4 Tappet body 

6. Check adjustment again for a slight 
amount of shake and the ability to rotate 
freels ssithout ans rough spots or bind¬ 
ing. 

7. Both ends ol the salve covers must 
seat on the cork washers during reas¬ 
sembly. 

H. Perform the abus e operations on the 
remaining three salse tappets. 

Glide Models 

Tappet adjustment is not necessary 
unless the engine has been disas¬ 
sembled Adjustment must be made on a 
cold engine. 

I. Remose the pushrod cover cap 
spring retainers. 

2. Each tappet must be adjusted when 
at its losvest position. This can be found 
by rotating the engine until the corre¬ 
sponding salve of the other cylinder is 
fully open. 

3. Loosen the tappet adjusting scresv 
locknut and turn the adjusting stress into 
the tappet Ixody so that the pushrod is 
shortened and ss ill shake slightly. 

4. Hold the pushrod ssith a svrench 
and turn the adjusting scresv dosvn to 
lengthen the rod until all of the play is 
taken up. 



1. Locknut 2. Adjusting «cr»w 3. Pushrod 

185 


















Harley-Davidson V-Twins 


5. Mark the adjusting screw position 
with chalk and turn it down four full 
turns. 

6. Secure the locknut while holding 
the pushrod steady. 

NOTH: Allow the hydraulic units to 
bleed down after adjustment before 
turning the engine oier to adjust the 
next one. 

7. Install the pushrod cover spring cap 
retainers. 


CARBURETOR ADJUSTMENTS 
Linkert Model “DC” 

1. Check the cable adjustment to be 
sure that the throttle opens and closes 
lully. Hun the engine until the normal 
operating temperature is reached. 

2. Turn the low- and high-speed nee¬ 
dles gently to their seat, and back the low- 
speed needle out I Vi turns so that the 
engine will start. You may wish to turn 
the idle stop screw clockwise to raise the 
idle speed slightly. 

3. With the choke in the fully opened 
position and the spark fully advanced, 
turn low-speed needle in slowly until the 
engine misses and runs irregularly. Turn 
the needle out counterclockwise until 
the engine runs smoothly w ith the throt¬ 
tle closed. A slightly richer mixture, ob¬ 
tained by turning the needle in, will aid 
starting and overall performance. 

4. Adjust the throttle stop screw until 
700-900 rpm idle speed is obtained. 



SPORTSTER AND 
ELECTRA GLIDE 

Linkert model DC carburetor adjustment 

1. High-speed needle 

2. Low-speed needle 

3 Throtfle lever 

4. Throltle slop screw 

5. After adjusting the idle, slight read¬ 
justment of the low-speed needle may be 
required. 

6. Turn the high-speed needle 3 A-l l A 
turns off its scat and run the machine at 
various speeds from 20 mph up, w-ith the 
spark fully advanced. If the engine runs 
roughly, make small adjustments until 
you are satisfied. There should be uni¬ 
form smoothness throughout the speed 
range. 

7. Once a proper setting is arrived at, 
further readjustment should require no 
more than Vh turn of the low-speed nee¬ 
dle and Va turn of the high-speed needle. 

Tillotson Model “HD” 

Before attempting an adjustment, ex¬ 
amine all mountings, filters, screens, and 
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Tillotson HD carburetor adjustments 

1. Low speed needle 

2. (nlermediote speed needle 

3 Throltle slop screw 

4. Throltle lever 

5. Choke lever 

6 Acceleroting pump 

7. Inlet filling 

8. Venl filling 

lines, and check for leaks (with the 
engine hot) by dripping small amounts of 
oil on the seams and by watching for bub¬ 
bling when the engine is started. 

The low-speed needle should never 
have to be readjusted for atmospheric 
variations by more than Vs turn, richer or 
leaner, and the intermediate needle 
should not need more than Va turn richer 
or leaner because the fuel supply is de¬ 
creased; counterclockwise makes the 
engine run richer. Idle is adjusted by the 
idle stop screw-. 

If atmosphere, altitude, or modifica¬ 
tions to the engine or exhaust system 
renders adjustment ineffectual, the fol¬ 
lowing main jets may be substituted: 
0.049, 0.051, 0.053 (Eleetra-Glide stan¬ 
dard jet), 0.055, 0.057, (Sportster standard 
jet), 0.059, 0.061, or 0.063. 

1. Loosen the cable adjustment so that 
the throttle lever will open and close 
fully in response to handlebar manipula¬ 
tion. 

2. Turn both the low- and inter¬ 
mediate-speed needles in to their seats 
and then back out about % turn. This ad¬ 
justment will allow the engine to start 
but will cause it to run too richly. 

3. When the engine reaches normal 
operating temperature, open the choke 
all the w-ay and fully advance the spark. 

4. Set the throttle stop screw' so the 
engine idles at about 2,(X)0 rpm. 

5. Turn the intermediate needle in 
both directions until the engine runs at 
its smoothest, with no surge, and with a 
constant rpm pulse. When the optimal 
setting is achieved, back the needle out 
Vh turn so the mixture is slightly rich. 

6. Adjust the idle stop screw so the 
engine runs at about 900-1,000 rpm. 

7. Adjust the idle needle in the same 
manner as the intermediate needle. 

8. Recheck both needle adjustments. 

The idle mixture is made richer by 

turning the adjusting screw- to the right 
and is made leaner by turning it to the 
left. The main nozzle provides a richer 
mixture when the screw- is turned to left 
and leaner when turned to the right. 


Bendix Model 16P12 

Once properly adjusted, major changes 
should not be necessary. Check for 
.fouled or bad plugs, improper timing, 
poor valve adjustment, clogged air 
cleaner, or air leaks at the manifold or gas 
line. 

The low-speed needle is turned clock¬ 
wise for a leaner mixture or coun¬ 
terclockwise for a richer mixture. 

1. Gently turn the low-speed mixture 
needle clockw ise to its seat, then back it 
out 1 V2 turns (1972-73) or 2 Va turns (1974 
and later). The engine should start at this 
setting but will run too richly. 

2. Make sure the cable allows the 
throttle to close fully. 

3. With the engine at normal operating 
temperature, set the throttle stop screw to 
700-900 rpm. 

4. Readjust the low-speed needle to 
the point where the engine runs at its 
smoothest and at its highest rpm. 

5. Reset idle to 700-900 rpm. 

6. 11 the exhaust system is modified or 
if the machine is to be operated at high 
altitudes, one of the following main jets 
mav be substituted: nos. 90, 95, 100, 105, 
110, 115, 120, and 125. When changing 
jets, go up one size at a time until yon are 
satisfied. 

7. Late 1971 and later pump shafts are 
adjustable. The bottom hole provides the 
richest setting and the top hole provides 
the leanest. 



Bendix 16P12 carburetor adjustments 

1. Low speed mixture needle 

2. Throltle jlop »crew 

3 Throllle lever 

4. Choke lever 

5. Acceleroting pump 

6 Inlet fitting 

7. Bowl droin plug 

Keihin 

1. Turn the low speed mixture screw- 
in gently until it is seated, then back it 
out IVi turns. 

2. Adjust the throttle stop screw- to 
allow engine idle at desired speed. This 
should be 700-900 rpm. 

3. Adjust the low speed mixture screw 
(on warm engine) turning it in and out so 
that the highest or smoothest idle is ob¬ 
tained. 

Turning the mixture screw in will lean 
out the mixture; turning it out will richen 
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Tune-Up Specifications 



Sportster 

Clide Models 

IGNITION TIMING 

Point gap 

® 

© 

Dwell 

© 

® 

Ignition timing (retarded) 

© 

5° (hV» in.) BTC 

Ignition timing (advanced) 

© 

35° (ftc in-) BTC 

SPARK PLUGS 

Plug gap (magneto ignition) 

0.020 in. 

0.025-0.030 in. 

Plug gap (batten ignition) 

0.025-0.030 in. 

Plug heat range (average use) 

® 

® 

Installation torque 

® 

® 

TAPPET ADJUSTMENT 

Clearance (cold) 

no lash 

% (4 turns) from seat 


0 Point gap 

magneto ignition: 0.015 in. 
batter)’ ignition 1970 and earlier: 0.020 in. 
batter)’ ignition 1971 and later: 0.018 in. 
0 Point gap 

1969 and earlier single breaker: 0.020 in. 

1969 and earlier double breaker: 0.022 in. 

1970 and later: 0.018 in. 

© Dwell 

1971 and earlier: 90° at 2000 rpm 

1972 and later: H0° at 2000 q^m 
0 Dwell 

1971 and earlier: 90* at 2000 rpm 

1972 and later: HO* at 2000 rpm 
® Ignition timing (retarded) 

1971 and earlier: 15* (}&* in.) BTC 

1972 and later: 10° (*:c in.) BTC 
0 Ignition timing (advanced) 

1971 and earlier: *15* (in ) BTC 

1972 and later: -10* ( ] Vx> in.) BTC 
© Plug heat range 

1965-1969. #4 
1970 and later: #5 
0 Plug heat range 

1974 and earlier: £3-4 

1975 and later: #5-6 
0 Installation torque 

Iron heads: 20 ft lbs 
Aluminum heads: 15 ft lbs 



Keihin carburetor adjustments 
3. Screw 

10. Screw, throttle itop 

12. Screw, low speed 
mixture 

17. lever, throttle 

38. Fitting 

40. Plote, choke 

41. lever, choke 

42. Flonge, mtg. 

43 lever, accel. pump 

44 Rocker arm 

45. Spring, rocker orm 

the mixture. The screw will probably 
have to be turned in slightly from the P /2 
turn position. 

4. Readjust the throttle stop screw, it 
necessary, so that idle speed is 700-900 
rpm. 

5. The carburetor is fitted with an ac¬ 
celerator pump. The pump has an adjust¬ 
able screw which controls the amount of 
fuel injected. Standard setting for this 
screw gives a distance of about V 4 in. (0 
mm) between the stop and the end of the 
screw. Increase fuel by turning the screw 
out. Decrease b> turning the screw in. 

6. The pump rocker arm spring con¬ 


trols duration and has three possible po¬ 
sitions on the rocker arm. The center 
notch is the standard position. 

7. The main jet may be changed tor 


high altitude. Standard main jet size is 
185 meaning the the jet will pass 185cc of 
fuel per minute. Alternate jets are avail¬ 
able from 160 to 185 in steps of Sec. 


ENGINE AND TRANSMISSION 


ENGINE REMOVAL AND 
INSTALLATION 

Sportster 

1. Remove the seat, drain the gas and 
oil, and remove the gas tank. The follow¬ 
ing steps pertain to the right-side of the 
machine: 

2. Remove the air cleaner assembly. 

3. Disconnect the throttle and choke 
cables at the carburetor. 

4 Remove the top center engine sup¬ 
port holt, taking note of the number and 
placement of the spacer shims. 

5. Remove the exhaust assemblies. 

6. Disconnect the spark plug cable 
from the contact breaker or magneto. 

7. Remove the starter crank and 
spring. 

8. Place the transmission in Fourth 
gear and remove the right footrest and 
the shifter lever (1974 and earlier). On 
1975 and later machines, remove the 
right footrest and brake lever. 

9. Remove the transmission sprocket 


cover. Disconnect the clutch cable. On 
1975 and later machines, detach the 
shifter link from the arm of the shifter 
pedal cross shaft. 

10. Remove the drive chain from the 
countershaft sprocket. 

11. Remove the oil return line. 

12. Remove the oil vent and oil feed 
lines. Remove the breather pipe. 

13. Remove the clutch cable and oil 
pressure switch. 

14. Disconnect the speedometer 
cable. Remove the lower front safety 
guard bolt. The following steps pertain to 
the left-side of the machine: 

15. Loosen, but do not remove, the top 
front engine mounting Ixdt. 

16. Remove the remaining three, front 
engine mounting l>olts. 

17. Remove the tool box (1966 and ear¬ 
lier XLH). 

18. Remove the battery tie rod support 
(1966 and earlier XLH). 

19. Disconnect the batter) ground 
wire and the spark plug cables. 

20. Remove the horn and engine sup¬ 
port bracket. 


21. Disconnect the throttle cable and 
support bracket at the carburetor. 

22. Remove the battery cover and 
disconnect both terminal leads on XLH 
models. 

23. Remove the oil vent line at the 
crankcase (1966 and earlier models). 

24. Disconnect the contact breaker-to¬ 
co il lead. 

25. Remove the batter), battery car¬ 
rier, and oil tank. 

26. Remove the regulator ground strap 
and the two, top rear, engine mounting 
bolts. 

27. Remove the rear brake lever and 
return spring on 1974 and earlier models 
or the gearshift foot lever on 1975 and 
later models, and the stop switch on 1966 
and earlier models. 

28. Remove the left footrest. 

29. Remove the two, lower rear, 
engine mounting bolts. 

30. Remove the top front engine 
mounting bolt. 

31. With the engine tilted forward, 
lift it up and out of the left side of the 
frame. 
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Sportster cylinder head ; 

1. Cylinder heod bolt and washer (4) 

2. Oil line and rubber sleeve (2) 

3. Rocker arm cover-to-crankcose ail line 

4 Rocker arm cover screw and washer (7) 

5. Rocker arm caver gasket (2) 

6. Rocker arm caver 

7. Rocker arm shaft screw and O-ring 

8. Rocker arm shaft acorn nut and washer (2 each) 

9. Racker arm shaft (2) 

10. Racker arm spring 

11. Racker orm (2) 


sembly 

12. Rocker arm spacer (2) 

13. Racker arm bushing (4) 

14. Valve key (4) 

15. Valve spring under collar (2) 

16. Inner valve spring (2) 

17. Outer valve spring (2) 

18. Valve spring lower collar (2) 

19. Intake and exhaust valve 

20. Intake and exhaust valve guide 

21. Cylinder head 

22. Cylinder head gasket 


Glide Models 

For cylinder work with the engine still 
in the frame, complete the following 
steps: 

1. Remove the instrument cover 
mounting base screw and prv off the 
cover side plate. 

2. Remove the seat. 

3. Remove the shift lever bottom 
bolts to remove the gas tank on hand-shift 
models. 

4. Drain the gas tank and remove it. 

5. Remove the cylinder head bracket, 
taking note of the number and position of 
the spacers for reassembly. 

6 . Remove the spark plugs and dis¬ 
connect the battery ground wire. 

7. Remove the carburetor manifold 
clamps and the air cleaner assembly. 

8 . Disconnect the throttle and choke 
cables from the carburetor, then remove 
the fuel and vent lines, carburetor, and its 
support bracket. 

9. Disconnect the exhaust pipes at 
the cylinders. Disconnect and reposition 
the regulator without removing it. Follow 
the steps below to remove the engine 
crankcase from the frame: 

10. Remove the left footrest, primary 
chainca.se cover, compensating sprocket, 
or shaft nut. Remove the chain adjuster 
mounting bolt and clutch assembly. 

11. Remove the engine sprocket shaft 
chain cover. Loosen the transmission 
base mounting bolts. Remove the inner 
chainguard-to-transmission mounting 
bolts. 

12. Remove the clutch hub, shaft key, 
starter housing chainguard nuts, sole¬ 
noid wire, inner chainguard from main- 
shaft, chain oiler hose at oil pump, and 
the remaining hoses. 

13. Disconnect the coil leads, genera¬ 
tor wires, and oil switch wire. 

14. Drain the oil tank and remove the 
oil lines at the oil pump. Remove the 
crankcase breather tube. 

15. Remove the right footrest and the 
brake master cylinder assembly. 

16. Remove the exhaust system. 

17. Remove the front and rear engine 
mounting bolts. The engine may now 
be lifted clear of the frame through the 
right side. 


CYLINDER HEAD AND VALVES 

Sportster 

REMOVAL 

1. Strip the motorcycle as described 
in “Engine Removal” following Steps 
1-6, 20. 21, and 24. 

2. Remove the air cleaner assembly, 
carburetor support bracket, carburetor, 
manifold clamps, and manifold. 

3. Remove the oil line nuts and rubber 
sleeves. 

4. Remove the spark plugs. 

5. Remove the pushrod cover spring 
keepers while holding the spring re¬ 
tainers down. 

6 . Telescope the valve covers. 

7. Rotate the engine until there is 
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clearance at both tappets. The valves 
are now closed. 

8 . Remove the cylinder head bolts 
and washers. 

9. If necessary gently tap the base of 
the head with a soft mallet to loosen it 
and lift the entire assembly free through 
the left side of the frame. Lightly oil the 
piston crown and cylinder. 

10 . Separate the pushrods and mark 
them for replacement in their original 
positions. 

DISASSEMBLY 

1. Remove the rocker arm cover bolts 
and was lie rs. 

2. Remove the rocker arm cover, tap¬ 
ping it gently with a soft mallet to loosen it 
if necessary. 

3. Inspect the rocker arm surfaces, for 
excessive wear, where they contact the 
valve stems and pushrods. 

4. Check the rocker arm shaft and 
bushing for excessive play. 

5. If replacement of the alxn e items is 
necessary, remove the rocker arm shaft, 
O-ring, acorn nut, and washer. 

6 . Drift the shaft from the cover and 
remove the rocker arm spring, arm, and 
spacer, and separate them for replace¬ 
ment in their original positions. It is not a 
good idea to mix parts since this will af¬ 
fect clearances and since some parts are 
not interchangeable. 


CAUTION: Intake and exhaust rocker 
arms are not interchangeable. 

7. Compress the valve springs using 
Valve Spring Compressor (H-D Part No. 
96600-36), or any suitable spring com¬ 
pressor and remove the valve keys spring 
collar, springs, and valves. Separate the 
parts for replacement in their original po¬ 
sitions. 

INSPECTION 

1. Clean all parts in a suitable solu¬ 
tion and blow them dry, taking care to 
blow all passages clear. 

2. Replace the oil line nut rubber 
sleeve and the gaskets if worn. Replace 
the shaft O-ring. 

3. Inspect the rocker arm and shaft 
for wear and replace them if necessary. 
Rocker arm pads may be ground free of 
pitting or uneven wear. 

4. Replace shaft bushings if play ex¬ 
ceeds 0.002 in. Bushings are a press-fit 
and must be drifted out from the acorn 
nut side. Inserting a %-l 1 thread tap will 
aid in the drifting procedure. Line-ream 
the new bushing with Reamer (H-D Part 
No. 94804-57) or a suitable substitute. 

5. Soak the head in a suitable solvent 
until all of the carbon deposits are soft, 
then gently scrape it clean and brush it 
with a wire brush, taking care not to 
scratch the head face. 
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6 . Blow the cylinder head and pas¬ 
sages clear and clean again in a suitable 
solvent. 

7. Inspect the valve and valve seat for 
a pitted or corroded condition which may 
adversely affect seating. Consult 
“Valve and Valve Seat Refacing” for pro¬ 
cedures or replace. Seats which are 
cracked or loose must be replaced as de¬ 
scribed in “Valve Seat Insert Replace¬ 
ment.” 

8 . Remove the valve head *and the 
stem carbon deposits with a wire wheel 
or blunt knife, taking care not to scratch 
or nick the surface. The stem may be 
polished with fine emery cloth or steel 
wool. Warped, bent, or otherwise dam¬ 
aged valves must be replaced. 

9. Intake valve guides may be 
cleaned up with a 5 /i6 in. reamer and the 
exhaust valves with a ,l /32 in. reamer. 

10. Inspect the guides for excessive 
stem clearance. Consult “Engine Specifi¬ 
cations” for proper measurements. 

11. Replace the pushrods if warped, 
bent, or flattened at the ball ends. 

12. Inspect the valve springs and 
check for proper tension and length. 
Springs which are more than Vh in. 
shorter or which have 5 lbs less tension 
than listed in “Engine Specifications” 
must be replaced. A Valve Spring Tester 
(H-D Part No. 96797-47), or a suitable 
substitute, may be used. If the springs are 
still their original length, they may be 
used even if their strength isn’t checked. 

PUSHROD REMOVAL AND 
INSTALLATION 

1. Rotate the engine until the tappet is 
at its lowest position. 



Sportster pushrod assembly 

1. Puibrod 

2. Cover spring keeper 

3 Cover cork washer (3) 

4 lower cover 

5 Cover screw washer 

6 Cover spring 

7. Spring refoiner 
8 Upper cover 


2. Turn up the adjusting screw locknut 
until it is seated against the adjusting 
screw. 

3. Turn down the adjusting screw, into 
the tappet body, until it reaches its seat. 

4. Pry the pushrod up and to the side, 
taking care not to bind the upper end in 
the rocker housing, and remove the rod 
and .cover assembly. 

5. Install new cork cover washers in 
the rocker cover and tappet guide, taking 
care not to damage them. Install a new 
cork washer in the pushrod cover also, 
taking care to seat all washers. 

6. Assemble the pushrod assembly in 
the reverse order of disassembly and ad¬ 
just tappets as described in “Valve Tap¬ 
pet Adjustment.” 

ASSEMBLY 

Assemble in reverse order of disas¬ 
sembly. Note the following: 

1. Lightly oil the valve seats and 
stems. 

2. Place the lower valve spring collar 
over the guides, taking care to seat it 
properly. 

3. Install the springs and upper col¬ 
lars, and use a compressor to replace the 
valve keys. Keys are easily handled by 
placing a dab of grease on a screwdriver 
tip, and can be temporarily secured until 
the springs are released by greasing the 
key grooves. 

4. Install the rocker arm spacer, 
spring, and arm. 

5. Lightly oil the rocker arm shaft and 
install it so that the spring ends are flush 
with the spacer and arm. 

6. Secure the shaft O-ring, shaft screw, 
acorn nut washer, and acorn nut. Check 
arm action (or binding. 

7. Check to see that the cylinder head 
and rocker arm surfaces are still clean 
and apply a thin coat of aluminum paint 
to the head face if a cover gasket is not to 
be used. 

8. Carefully install the cover gasket, if 
applicable, and install the cover in either 
case. 

9. Turn the screws to a snug fit and 
then turn each Vh-Va tun) at a time until 
the cover is secure. 

INSTALLATION 

Install in the reverse order of disas¬ 
sembly. Note the following: 

1. Cylinder and head faces must be ab¬ 
solutely clean. 

2. Lightly oil or grease both sides of a 
new head gasket and align it on the cv Un¬ 
der. 

3. With the valve tappets in their low¬ 
est position, install the heail assembly. 
Pushrods must seat in the tappet screw 
and pushrod sockets. 

4 Insert the oil line in the head and 
crankcase fittings. 

5. Secure the cylinder bolts in the 
same manner as the rocker cover bolts 
and torque them to 65 ft lbs. 

6. Position the rubber, oil line nut 
sleeves and secure the nuts. 

7. Install the intake manifold and re¬ 
place the rubber O-rings before installing 
the carburetor. Correct alignment of 
these units is critical as air leaks adver¬ 
sely affect performance. The cylinder 


may have to be shifted slightly to prov ide 
proper manifold alignment. 

8. Adjust the tappets as described in 
“Valve Tappet Adjustment.” 

9. Assemble the remaining parts in the 
reverse order of disassembly. 

Glide Models 

REMOVAL 

1. Refer to Steps 1-9 under “Engine 
Removal and Installation.” 

2. Remove the carburetor and mani¬ 
fold. 

3. Disconnect the cylinder head oil 
lines. 

4. Remove the spring cap retainers on 
the pushrod covers. Remove the head 
bolts. Lift the cylinder head and remove 
the pushrods and covers. Remove the 
head. 

5. Mark the pushrod locations for reas¬ 
sembly. 

DISASSEMBLY 

1. Remov e the rocker arm cover. 

2. Check the rocker ami pads and ball 
sockets for wear. Check the shaft for play. 
II removal is necessary, remove the 
rocker arm shaft screw and o-ring. Re¬ 
move the acorn nut and washer. Drift the 
shaft from the cover and remove the 
rocker ami and spacer. 

3. Mark all parts so that they can be as¬ 
sembled in their original positions. 

4. Compress the valves springs with 
tool No. 96600-36 or a suitable substitute. 
Remove valve and spring assembly. 

INSPECTION 

1. Consult Sportster “Cylinder Head 
Inspection.” 

2. Bearing faces, with dowel pins re¬ 
moved, may be sanded with emery cloth 
to reduce clearances. A suitable reamer 
(such as Reamer IID Part No. 94804-57) 
may lie used to line-ream the bearing. 

3. Gently strike the edges of the bear¬ 
ings, while assembled, to align parts be¬ 
fore the checking fit. 

4. Continually sand, clean, check 
clearances, and repeat until the desired 
fit is obtained. 

ASSEMBLY AND INSTALLATION 

Assemble in reverse order of disas¬ 
sembly. Note the following: 

1 Assemble the valve assemblies as 
descrilied in Sportster "Cylinder Head 
Assembly.” 

2. If the rocker arm is not free, the 
lifters will not fill with oil. 

3. Replace rocker arm cover using alu¬ 
minum paint on the cover faces, unless 
the model is equipped with a gasket as on 
1971 and later models. 

4. Raise the valve end with a screw¬ 
driver when the cover is installed to pre¬ 
vent rocker ami jamming on 1966 and 
later models. 

5. See Sportster “Cylinder Head In¬ 
stallation” for torquing and carburetor as¬ 
sembly procedures. 

6. Adjust the tappets as described in 
"Valve Tappet Adjustment.” 

7. Assemble remaining parts in re¬ 
verse order of disassembly. 
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Clide models cylinder head assembly 


1. Overhead oil feed line 

2. Feed line nut (3) 

3. Feed line rubber sleeve (3) 

4. Cylinder interconnecting oil line 

5. Head ball and wosher (5) 

6. Pushrod (2) 

7. Pushrad cover (2) 

8. Spring cap retainer (2) 

9. Cylinder head 

10. Cylinder head gasket 

11. Rocker housing nut and washer (5) 

12. Oil feed line nipple 

13. Rocker arm hausing- 

14. Rocker housing gasket 

15 Rocker arm shaft acorn nut and washer 


16. Rocker orm spacer (2) 

17. Rocker arm shaft (2) 

18. Rocker arm shaft screw and O-ring (2 each) 

19. Rocker orm bushing 4) 

20. Rocker arm (2) 

21. Valve seel insert (one exhaust, one intake) 

22. Rocker housing stud (8) 

23. Valve key (2) 

24. Upper valve spring collar (2) 

25. Outer valve spring (2) 

26. Inner valve spring (2) 

27. Lower spring collar (2) 

28. Valve (one exhaust, one intake) 

29. Valve guide (one exhaust, one intake) 

30. Valve guide gasket (2) 


Valve Guides and Seats 
REPLACEMENT VALVE GUIDES 
Sportster 

1 . Valve guide clearance must he 
within 0.003-.005 in. Guides must he re¬ 
placed if play exceeds 0.002 in. 

2. Using a shouldered drift or an arbor 
press, remove the valve guides from the 
valve head side. 

3. Carefully tap the new guide 
squarely into place and ream it with a 
suitable reamer to remove any possible 
high spots. 

4. Ream the guides, with a 5 /ig in. 
reamer for the exhaust guides, and a n /32 
in. reamer for the intake guides, to assure 
a smooth and perfectly round fit. 1972 
and later models require Valve Guide 
Reamer (H-D Part No. 94830-47) or an¬ 
other suitable reamer. 

Glide Models 

1. Same as Steps 1-3 for the Sportster. 

2. Exhaust valve guide clearance must 
be within 0.004-0.006 in. Intake valve 
guide clearance must be within 
0.002-0.004 in. Guides must be replaced 
when plav exceeds 0.002 in. 
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Model 

Valve 

Relief Dla. 

A 


3 

_ 

Max. 

Min. 

XL 

Ini. 

Exh. 

1.75 

1.62 

1.420 

(all) 

1.375 

(all) 

XLH 

Ini. 

Exh. 

1.67 

1.82 


Sportster (1969 and earlier) valve Seat tolerances 


3. Oversize guides are available in 
0.001-0.006 in. oversizes. 

4. Ream out the guides with Valve 


Guide Reamer (H-D Part No. 94830-47) 
or a suitable substitute. 

Valve Seats 

Cylinder heads may be returned to the 
factory to have new seats installed. 



Valve 

Relief Dia. 

A 

B 

Max. 

Min. 

Int. 

Exh. 

2.120 

1.62 

1.420 

1.375 


Sportster (1970 and later) valve seat tolerances 


REFACING VALVES AND SEATS 

1. If the valve guides are to be re¬ 
placed, do so before refacing the valves 
and seats. 

2. Use Valve Grinding Tool (H-D Part 
No. 96550-36) or one of the many com¬ 
mercial grinding tools available. 

3. Grind the seat to a 45 degree angle 
so that the seat is Vi6 in. wide. 

4. If the seat is wider than x /i6 in., it 
may be narrowed by grinding the valve 
seat relief at a 15 degree angle. 

5. Grind the valve to 45 degrees and 
only long enough to clean and true the 
surface. Avoid excessive grinding. Re¬ 
place the valve if it is excessively pitted 
or warped, or if it is sharp at the face 
edges. 

6 . The valve stem end may be finished 
on a grinding wheel if worn unevenly. 



LAPPING VALVES AND SEATS 

1. After the valve faces and seats are 
ground, apply a light coat of fine lapping 
compound and insert the valve in the 
guide. 
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2. Rotate the valve several times with 
a grinding tool while applying light pres¬ 
sure at the face and seat by pulling on the 
valve stem. This may also be done by 
hand. A good way is to put a piece of gas 
line over the stem and hold the head so 
the stem is up. Rotate it several times and 
then cheek as described below. 

3. To check for a well-seated valve, 
clean the seat and face thoroughly ami in¬ 
sert the valve. Apply light pressure to the 
seat and face, then pour some gasoline on 
the valve from the combustion chamber 
side. If it takes several seconds (10-15 is 
a good indication) before leakage occurs, 
lapping has been successful. 


CYLINDERS AND PISTONS 

All Models 
DISASSEMBLY 

1. Remove the cylinder head as de¬ 
scribed in “Cylinder Head Removal.” 

2. Clean the crankcase thoroughly at 
the cylinder base. The front cylinder 
must be removed first on Glide models. 

3. Remove the cylinder base nuts and 
raise the cylinder high enough to place a 
clean, oily rag over the crankcase to pre¬ 
vent foreign objects from falling in. 

4. Rotate the engine until the piston is 
at its lowest point and lift the cylinder 
free. 

5. Discard the cylinder base gasket. 

6 . Remove the cylinder compression 
rings with a ring expander. Rings can also 
be removed by prying one end free and 
blocking the other end or by pulling both 
ends free of the piston. If the rings will 
not clear the piston completely, work 
them off slowly, taking care not to scratch 



Sportier cylinder and ptslon assemt>l\ 


1. Cylinder bose nul (4' 

2. Cylinder 

3. Cylinder bose gosket 
4 Set piston ringi 

5. Piston pin lockring (2) 


6 Piston pin 

7. Piston 

8. Piston pin bushing 

9. Connecting rod 



Glide models cylinder and ptslon assembls 


1. Cylinder base stud nut ond wosher (4i 

2. Cylinder 

3 Cylinder bose gasket 

4 Piston rings (2 compression) 

5 Oil control piston ring ond exponder spring 

6. Piston pm lockring 2) 

7 Piston pin 

8 Piston 

9 Piston pin bushing 

or nick the piston surface. Once removed, 
rings should be replaced. 

7. Pry the piston pin lock rings free 
and discard them. Glide models (1972 
and earlier) have a lipped piston pin lock 
ring. Use Tool No. 96780-32A to push out 
the right-side ring and pry it off. 

8 . Push out the piston pin from the 
piston until it can be removed. Mark the 
pistons for reassembly in the original cyl¬ 
inders. 

9. Remove the piston pin bushing, if 
necessary, using Piston Pin Bushing Tool 
(H-D Part No. 95970-32A), and Connect¬ 
ing Rod Clamping Tool (H-D Part No. 
95952-33) or remove the connecting rod 
and support the rod around piston bore 
then drift it free. Consult “Connecting 
Rod Small End Bushing Replacement 

INSPECTION 

1 . Inspect the piston pin and pin bush¬ 
ing for a pitted, scored, or loose condition 
and replace if necessary. Pins are a 
hand-press fit with about 0.001 in. clear¬ 
ance. If the pin and pin bushing fit is 
more than 0.002 in. loose, replace worn 
parts as described. 

2. On Sportsters, the front rod must 
have no more than n /64 in. axial or radial 


play and no more than 3 A»4 in. for the rear 
before lower bearing replacement is in¬ 
dicated. 

3. On Glide models, the rod bearing 
should be replaced when either rod has 
more than 3 /32 in. side shake at the upper 
end or appreciable up and down play. 

CYLINDER BORE REFINISHING 

1. Measure cylinder bore by taking 
measurements from front to rear and side 
to side with an inside micrometer at both 
V 2 in. from the top of the cylinder. Repeat 
at the bottom of ring travel to determine 
cylinder roundness. 

2. Measure piston diameter per¬ 
pendicular to the wrist pin at the base of 
the piston skirt to check for roundness. 

3. Subtract the piston diameter from 
the cylinder bore to arrive at a clearance 
measurement. 

4. Refinishing is necessary if the cyl¬ 
inders are scuffed, scored, or worn 
greater than 0.002 in. 

5. Oversize pistons should be fitted 
when cylinder wear is greater than 0.002 
in. 

6 . If wear exceeds 0.002 in., the cyl¬ 
inders must be bored to the next standard 
oversize and fitted with suitable pistons 
and rings. 

7. Oversized pistons and rings are 
available in 0.005, 0.010, 0.020, 0.030, 
0.040, 0.050, 0.060, and 0.070 in. over¬ 
sizes. 

8 . W hen it becomes necessary to ex¬ 
ceed the 0.070 in. oversize, new cylin¬ 
ders are required. 

9. New pistons of the same original 
size may be used if the cylinders are not 
worn in excess of 0.002 in. if damage does 
not make boring necessary, and total pis¬ 
ton clearance is 0.002-0.006 in. Replace 
the rings and rough up the cylinder walls 
with no. 150 carborundum emery cloth. 

10. Refinish the cylinders with a 
hone or l>oring bar, and then with a fin¬ 
ishing hone. If the cylinders are not 
badly scored or worn, a hone alone 
should suffice. 

11 . Bore to slightly less than the 
nearest oversize if badly worn or scored, 
and then finish w ith a hone to the exact 
size. 

PISTON RING ASSEMBLY 

1. Replace the rings even if the same 
pistons are to be used. 

2. Rough up the cylinder walls with 
carborundum emerycloth to facilitate ring 
seating. 

3. The top two ring grooves are for the 
compression rings. The lowest groose is 
for the oil control ring. 

4. Consult “Engine Specifications” for 
ring and piston fit and gap specifications. 

5. Ring gap is determined with the pis¬ 
ton crown Vz in. from the top of the cylin¬ 
der. Lay the ring to be checked on top of 
the piston and check the gap with a feeler 
gauge. 

6 . Use standard size pistons and rings 
in standard bores or match oversize rings 
and pistons in oversized bores. Over¬ 
sized rings are available in 0.010 in. gra¬ 
dations from 0.010-0.070 in. Regardless 
of the o\ ersize, the proper gap is the stan- 
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dartl gap. A smaller gap may cause ring 
failure. If necessary, increase gap with a 
fine-cut file. 

7. Using a ring expander, slip the oil 
linvi in place and then the two compres¬ 
sion rings. Kin^s are fit with the cham¬ 
fered or dotted side up. Later models 
may have one side of the ring marked 
"TOP" which must face upwards when 
the ring is installed. 

8 . Staler ring yaps 120° before assem¬ 
bling the piston in the cylinder. 

CONNECTING ROD SMALL END 
BUSHING REPLACEMENT 

1. Bushings are a hand-press fit and 
must Ik* tight in the rod. 

2. If the pin clearance exceeds 0.002 
in., there are two possible methods of 
correction: 

a. Beam the bushing oversize and 
use an oversize pin. This involves 
reaming the piston holes as well. 

b. Install a new bushing and ream it 
to fit a standard pin. This is the pre¬ 
ferred method. 

3. Remove bushings by either of the 
following methods: 

a. Remove the rod and support it 
around the bushing bore then drift the 
bushing fee. 

b. Assemble Piston Pin Bushing 
Tool (H-D Part No. 95970-32) and Con¬ 
necting Hod Clamping Fixture (H-D 
Part No. 95952-33), and drive the bush¬ 
ing free. 

4. Replace the bushings with the oil 
slot aligned with the rod oil slot. 

5. Using Reamer (H-D Part No. 94800- 
26) or a suitable replacement, ream the 
bushing to size, or ream it nearly to size 
and finish with a hone. This is the pre¬ 
ferred method. 

6 . The bushing should now afford 
0.001 in. pin clearance: a slight shake 
when the pin is in the bushing. 

ASSEMBLY 

Assemble in reverse order of disas¬ 
sembly. Note the following: 

1. Rings should be replaced if they 
have been removed. Gaps must be 
staggered 120° around the piston. Fit 
with the chamfered or dotted or "TOP" 
side up. 

2. Glide models: Install the pistons so 
that the piston boss web is to the right- 
side of the engine or in the original posi¬ 
tion. The web is a small ridge underneath 
the piston. 



Piston well is insUlU'd on the right of the engine 
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Installing lockring (1972 and earlier Gliclv models) 


Sportster: The relief on the piston 
crown for the intake valve must face in 
the direction of the valve. 

3. On 1972 and earlier Glide models, 
install the locking ring on the end of the 
piston pin that is not slotted. Preheat the 
piston in boiling water and starting from 
the left-side, drive the pin into position. 
When the pin is in place, install the re¬ 
maining lockring on the piston pin using 
the special tool (H-D Part No. 96780- 
32 A). 

On Sportster and 1973 and later Glide 
models, position the piston pin in the 
connecting rod (thru piston) and install 
the lockring on the piston pin using the 
special tool (H-D Part No. 96780-58A) 
(On 1972 Sportster Part No. 96781-72 tool 
plug is used). 

The use of new lockrings is necessary. 

4. Lubricate the cylinder walls, pis¬ 
tons, pins, and bushings. 

5. Assemble the cylinder using a ring 
compressing device if so desired. 



Installing lockring (Sportster and 1973 and later 
Glide models) 


VALVE TAPPETS AND 
TAPPET GUIDE 

Sportster 

REMOVAL 

1. Remove the tappet guide screw and 
tappet adjusting screw. 

2. Remove the tappet guide with Tap¬ 
pet Guide Puller (H-D 95724-57) or a 
suitable gear puller. Cam gears must be 
in place during this operation or damage 
to the camshaft bushings will result. 

3. Remove the tappet guide O-ring, 
tappet body, and the tappet and roller as¬ 
sembly. 

4. Mark the tappet assemblies for reas¬ 
sembly in their correct locations. 



Tappol assembly (Sportster) 

1, Tappet guide screw >2) 

2 Toppet guide screw lackwosher (2' 

3. Volve caver guide gasket 
4 Tappet screw with nut 
5. Tappet guide 
6- Tappet 

7. Tappet guide gasket 

8. Roller pin 
9 Roller roce 

10 Needle rollers (25 smoll or 20 lorge) 
11. Roller 


INSTALLATION 

Assemble in reverse order of disas¬ 
sembly. Note the following: 

1. Lightly lubricate the tappet assem¬ 
bly with engine oil before assembly. 

2. The roller must seat correctly on the 
cam and in the guide. 

3. Block up the tappet, at its limit of 
travel, to keep it from falling into the 
crankcase during installation. 

4. Place the O-ring and guide gasket 
on the guide. 

5. Turn the adjusting screw and nut 
into the tappet and insert the tappet in 
the guide. 

6 . With the guide screw holes aligned, 
insert the guide into the crankcase and 
tap gently with a soft mallet until the 
guide is seated. 

7. Secure the assembly and recheck 
for free tappet movement. 

8 . Adjust the tappets as described in 
"Valve Tappet Adjustment." 

Glide Models 

The Glide models have hydraulic tap¬ 
pets which operate under compression 
force from the valve springs. The tappet 
roller follows the surface of the cam as do 
the mechanical units. 

The hydraulic unit contains a piston, 
cylinder, and a ball check valve which 
maintains a self-adjusting, no-play condi¬ 
tion through the valve train. 

Clicking noises are to be expected 
until normal operating temperature is 
reached. A correctly functioning unit 
should then become quiet. 

DISASSEMBLY 

1. Remove the pushrod cover spring 
cap retainer and telescope the covers if 
the cylinder head is still assembled. 

2. Back off the pushrod adjusting 
screw until the rod can be lifted free of 
the ball socket. 

3. Remove the tappet guide screws 
and hydraulic units. 

4 . Gently tap the guides with a soft 
mallet to loosen them. The tappets and 
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guides can he removed together hy pres¬ 
sing the tappet tops against the guide 
sides with thumb and forefinger, and 
then by lifting them clear. Do not allow 
the tappets to fall into the gearcase 
through the tappet guide mounting holes. 

5. Remove the pushrod cork washers 
from the guides. 

6. Remove the tappet from the bottom 
of the guide. 

7. Remove the guide gasket. 



Tappcl assembly (Clide models) 

1 Toppet guide Krew (4) 

2 PusKrod hydroulic unit 2) 

3 Puthrod cover cork wosher (2) 

4 Toppet guide 

5. Toppet ond roller oitembly (2> 

6 Tappet guide goiket 

INSPECTION 

1 . Clean all parts except the gaskets 
and hydraulic units in a suitable solvent 
and blow dry. Do not mix parts. 

2. Remove the hydraulic piston and 
spring from the cylinder, wash them in a 
suitable solution, and blow them dry. 

3. Clear all of the oil passages with 
compressed air or a piece of wire. 

4. Inspect all parts for a worn or dam¬ 
aged condition and replace where neces¬ 
sary. 

5. Inspect the cam condition through 
the gearcase guide ports. 

6 . Replace the entire tappet as a rule, 
but roller assemblies only may be re¬ 
placed, if necessary, by drilling or pres¬ 
sing out the roller pin and installing a rol¬ 
ler replacement kit. Rollers should have 
0.0005-0.001 in. play on the bearings and 
about 0.008 in. sideplav. 

7. Replace worn parts if the tappet fit 
in the guide exceeds 0.001 in. 

8 . The guide is press-fit into the 
crankcase and must be replaced if play 
exceeds 0.0005-0.001 in. 

9. If the tappet adjusting screw is 
worn hollow due to pushrod action, it 
must be replaced to ensure accurate ad¬ 
justment. 

10. Replace the rubber O-rings and 
gaskets if necessary. 

CHECKING PUSHROD OPERATION 

1. Check to make sure that the ball 
valve and seat are clean and dry. 

2. Insert the piston in the cylinder. 

3. Holding the piston in a vertical po¬ 


sition, press down until the spring begins 
to seat on the cylinder. The cylinder base 
hole should not be covered. 

4. Maintain this pressure for six sec¬ 
onds and then release. The piston should 
bounce back. 

5. If the piston fails to return, repeat 
Steps 3 and 4 while covering the hole. If 
the piston does not bounce back, replace 
the unit. If the piston does bounce back, 
the ball is not seating and the unit must 
be replaced. 

6. Check for a clogged oil screen be¬ 
neath the large cap screw near the rear 
tappet guide before replacing the units. 
If the tappet operates correctly without 
the screen in place, the problem was not 
in the hydraulic units. Consult “Gearcase 
Disassembly” for screen removal proce¬ 
dures. 



Assembling lappets in guide (Glide models) 

ASSEMBLY 

Assemble in reverse order of disas¬ 
sembly. Note the following: 

1. Insert the tappets into the guides so 
that the Hat surfaces with oil holes are 
toward the center of the guide. 

2. Place a dry guide gasket in position 
and insert the guide into the gearcase 
while holding the tappets with the thumb 
and forefinger. Secure the guide screws. 
Tighten to 10 ft lbs. 

3. Assemble the cork washers and hy¬ 
draulic units. 

4. Adjust the tappets as described in 
“Valve Tappet Adjustment.” 


CLUTCH 

Glide Models 

DISASSEMBLY 

1. Remove the chainguard of chain 
housing cover. 

2. Remove the pushrod adjusting 
screw locknut and place a */s in. thick 
washer of 1% in. diameter, with a % in. 
hole, over the adjusting screw. 

3. Secure it with a locknut and 
tighten until the spring guide stud nuts 
are free. 



Removing clutch plates (Glide models) 

1. Flot wo»her 

2. Spring collor 

3. Spring 

4. Clutch hub nut 

5. Friction discs (5) 

6 Steel discs 4) 

7. Spring tension odjusting nuts (3) 

8. Outer disc 

4. Remove the stud nuts and slip nut 
the releasing disc, springs, pressure 
plate, adjusting screw, and adjusting 
screw locknut as an assembly. 

5. Slide out the friction and steel 
discs. 

6. Loosen the starter motor to provide 
clearance for removing the clutch 
sprocket and chain. 

7. Remove the engine sprocket nut 
with Sprocket Nut Wrench (H-D Part No. 
94545-26) or a suitable substitute and 
pull the sprocket off the shaft. A 1.0 in. 
socket can also be used. 

8. Lift the primary’ chain so that it is 
free from the clutch sprocket and remove 
the clutch sprocket. 

9. Remove the clutch gear nut and 
washer using H-D Clutch Hub Nut 
Wrench, Part No. 94645-41. This nut has 
a left-hand thread, and the tool is best 
used in conjunction with a soft mallet. 
Any socket which fits the nut properly 
can also lx? used. 

10. Pull the clutch hub with Claw 
Puller (H-D Part No. 95960-41A). Most 
small gear pullers will also work. 

11. Remove the bearing plate springs 
from the hub pins. 

12. Remove the bearing retainer 
from the hub. 

INSPECTION 

1. Clean all parts in a suitable solvent 
and blow them dry. 

2. Examine all parts for wear and re¬ 
place any friction disc linings that are 
glazed, grooved, worn down to the rivets, 
oil-impregnated, cracked or chipped. 

3. Glazed friction discs can sometimes 
be salvaged by soaking them in white gas 
for several hours and roughing them with 
a medium grade sandpaper. Make certain 
that all traces of gas are removed before 
reinstalling. This is not a recommended 
practice but will serve temporarily. 

4. Steel discs can be reused unless 
they are burned or grooved, or if buffer 
balls do not snap back when depressed. 

5. Replace the clutch hub roller bear¬ 
ing if, after cleaning and repacking, it 
sticks or fails to revolve smoothly. 

6. Clutch springs may be tested for 
compression with the Valve Spring 
Tester, Part No. 96797-47 or an automo¬ 
tive tester. 1967 and earlier models 
have springs whose free length is l 3l /64 in. 
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Clulch assembly (Glide models) 


1. Pushrod adjusting screw locknut 

2. Adjusting screw 

3 Spring tension adjusting nut (3) 

4. Spring collar 

5. Spring (10) 

6. Outer disc (pressure plote) 


7. Steel disc (4) 

8. Friction disc (5) 

9. Clutch shell 

10. Clutch hub nut 

11. Hub nut lackwasher 

12. Clutch hub 


13. Clutch hub key 

14. Bearing plote spring (3) 

15. Bearing plate 

16. Bearing retoiner 

17. Bearing roller 

18. Beoring nut seal 


1970 AND EARLIER CLUTCH 
Disassembly 

1. Remove the chain and clutch 
covers, and all associated hardware. 

2. Remove the huh stud nuts, spring- 
tension adjusting plate, spring cups, and 
releasing disc. 

3. Slide out the 14 clutch plates 
and hacking plate hv tipping the engine 
or lifting them out with a hooked piece of 
wire. 

4. Remove the primary chain adjuster 
brace capscrews and brace. 

5. Use a Sprocket Locking Link Tool 
(H-D Part No. 97200-55), if available, to 
prevent the clutch and compensating 
sprocket from turning while pulling the 
huh. A wooden door stop wedged in 
below the compensating sprocket or a 
suitable air impact driver are alternatives 
which will also work. 


and compress to 42^52 lbs at IPs in. 
1968 and later models have a free 
length of l 45 /e4 in. and compress to 30-38 
lbs. at IP* in. Springs not meeting these 
specifications should be replaced. 

ASSEMBLY 

1. Assemble the springs on the re¬ 
leasing disc and place the pressure plate 
on them, taking care to seat each spring 
properly. 

2. Turn the pushrod adjusting screw 
into the releasing disc. 

3. Lay the washer, as described in 
“Clutch Disassembly,” loosely over the 
adjusting screw and secure it with the 
pushrod adjusting screw locknut. 

4. Before securing the locknut, check 
spring alignment and correct if neces¬ 
sary', using a % in. rod as an aligning tool. 

5. Place the hub on the gear shaft 
with the splines engaged, and secure it 
with the lockwasher and gear nut. Set the 
washer in one of the nut’s slots with a 
punch. 

6. Slide the clutch sprocket and key 
ring on the hub. 

7. Light grease the ball bearings. 

8. Slide the clutch discs on in the 
order shown in the illustration. The disc 
which is closest to the hub should be a 
friction disc, then a steel disc, and so on 
with buffers staggered in different spline 
ways. Steel discs are installed with the 
“out” stamp facing out. 

9. Slip the releasing assembly on the 
hub studs, and secure it with the spring 
guide stud nuts as described in “Clutch 
Spring Adjustment.” 

10. When reassembling, the back of 
the pressure plate to the front of the 
clutch releasing disc is 3, /32 in. for 1967 
and earlier models, and U/32 in. lor 1968 
and later models. 

11. Adjust the clutch control and re¬ 
lease lever. 

Sportster 

RELEASE MECHANISM 
Disassembly 

1. Remove the sprocket cover and dis¬ 
engage the clutch cable. 

2. Disengage the spring, remove the 
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adjusting screw locknut and screw and 
the worm cover. 

3. Remove all clutch parts labeled 
1-10 in the illustration to remove the 
clutch release rods. 

4 . The left clutch release rod will slip 
out and the other three must be drifted 
out from the clutch side. 

5. The roll pin is a press-fit and should 
not be removed. 

Inspection 

1. Clean all parts with a suitable sol¬ 
vent and blow dry. 

2. Inspect the worm for wear and re¬ 
place if necessary. Excessive wear will 
cause clutch drag. 

3. Examine the fit of the lever fingers 
with cable end, and replace if not firm. 

4. The correct length of the lever 
spring is l 25 /32 in. and must be replaced if 
worn or damaged. 

5. Examine the tips of the clutch re¬ 
lease rods for wear, roll the rods on a Hat 
surface to check for warping, and re¬ 
place if necessary. 

Assembly 

Assemble in reverse order of disas¬ 
sembly. Note the following: 

1. Dip the rod ends in oil before in¬ 
stalling. 

2. .Slip in the left release rod from the 
clutch gear end, and slip in the left cen¬ 
ter, right center, and right release rods 
from the sprocket side. 

3. Assemble clutch parts 10-1 (see il¬ 
lustration) as described in the “Clutch 
Assembly” section. 

4. Assemble the worm, spring, cover, 
adjusting screw, and locknut to the 
sprocket cover and check for smooth 
movement. 

5. PI ace the cover on the starter shaft 
and engage the cable end with the lever; 
secure the cover. 

6 Lubricate the worm with a suitable 
grease through the worm fitting. 

7. Check the motion of the worm and 
be sure it seats against the roll pins. 

8. Install the remaining parts. 

9. Adjust the clutch release mechanism. 

9. Adjust the clutch release mecha¬ 
nism. 



1. Front chain adjuster brace and cap screws 

2. Front chain adjuster 

3. Sprocket locking link tool 

4. Clutch lock plote 

5. Clutch hub 

6. Clutch shell 

7. Clulch hub nut wrench 

8. Front chain 

9. Sprocket 



Removing the clutch huh (Sportster) 


1. Clutch hub puller 

2 Compensating sprocket shaft wrench 

6. Bend the ears of the hub nut lock- 
washer away from the hub and remove 
the left release rod. 

7. Using a Clutch Lock Plate (H-D 
Part No. 97175-55) and a Hub Wrench 
(H-D Part No 94647-52), remove the 
clutch hub nut. An old steel clutch plate 
can be drilled out to substitute for the 
lockplate and an appropriate size socket 
can lie used instead of the hub wrench. 

8. Pry the hub nut lockwasher free 
and discard it. 

9. Pry the oil seal free from the clutch 
gear end. 

10. Remove the clutch hub from the 
clutch gear splines with a Hub Puller 
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2 . 

3. 

4. 

5. 

6 . 

7. 

8 . 
9. 

10 . 

11 . 

12 . 

13. 

14 . 
14A 

15. 

16 . 


Clutch cover icrew (12) 

Clutch cover *crew retoiner (6) 
Clutch cover 
Clutch cover gatkel 
Hub stud nut (3) 

Hub »tud nut—long (3) 
Prenure plate 
Clutch ipring (6) 

Sacking plate cup (6) 
Releasing disc 
Friction drive plate (7) 

Driven plote (7) 

Backing plate 
Hub nut (1967 XLH) 

Hub nut (1966 and earlier) 
Hub nut lockwasher 
Clutch hub ossembly 


Clutch assembly (Sportster, t970 .tin! earlier) 


17. Clutch hub oil seal (1967 XIH) 

17A. Clutch hub oil seal (1966 and earlier) 

18. Clutch hub O-ring (1967 XLH) 

19. Clutch shell (1967 XLH) 

19A. Clutch shell (1966 and eorlier) 

20. Clutch hub spacer (1967 XLH) 

20A. Clutch hub spacer (1966 and earlier) 

21. Needle bearing (2—1967 XLH) 
Needle beoring (1—1966 and 

earlier) 

Sprocket rivet (12) 

Starter clutch 


21 A. 


24. Sprocket bearing washer 

(variable-size) 

25. Sprocket hub washer 

26. Sprocket hub washer pin 

27. Clutch gear (pushrod) oil 

seal 

28. Clutch gear extension O-ring 

(1966 and earlier) 

29. Clutch geor extension (1966 

and earlier) 

30. Clutch gear 


(H-D Part No. 95960-52) or suitable gear 
puller. 

11. On 1967 XLH models, remove the 
O-ring from its groove in the clutch gear. 

12. Remove the gear shaft nut by using 
the Compensating Sprocket Shaft 
Wrench H-D Part No. 94557-55), and re¬ 
move the clutch shell, primary' chain, and 
engine sprocket. As an alternative 
method, punches can be inserted in the 
sprocket holes, and levered with a screw¬ 
driver. 

13. Remove the clutch hub spacer. 

14. Remove the clutch gear extension 
and O-ring by tapping it with a soft mal¬ 
let. This applies only to 1966 and earlier 
models. 

Inspection 

1 . Insj>ect the clutch cover for dam¬ 


age which might cause leaks and use a 
new gasket for reassembly. 

2. New springs have a free-length of 
1^4 in. and ifany spring is too short, dam¬ 
aged from heat, or worn, the set should 
be replaced. 

3. Inspect the clutch release disc for 
groov es, excessiv e wear, or a warped con¬ 
dition, and replace if necessary. 

4. Inspect the clutch friction plates 
for wear, grooves, or oil saturation. If the 
plates are worn hut not oily, they may l>e 
cleaned with medium grade sandpaper. 

5. Driven clutch plates can he reused 
if they are only slightly discolored hut 
they must still he smooth. 

6 . Replace the huh nut lockvvasher. 

7. Insect the clutch huh spacer and 
needle hearing for excessive play and 
wear. Replace the spacer, if necessary . 


8. Carefully pry the oil seal from the 
clutch sprocket and expand it to cheek for 
wear or damage. Replace if in doubt or if 
hairline cracks are present. 

9. Examine and replace the clutch 
shell if excessive wear, grooving, worn 
or loose keys, worn or broken teeth, loose 
rivets, or a damaged scaling surface is 
present. 

10. Loose rivets can be replaced if 
this is the only fault. Set the rivets until 
they are flush to 0.010 in. above the 
starter clutch face or 0.080 in. between 
the rivet head and bottom of the sprocket 
tooth for key securing rivets. Seal both 
sides with a solvent-proof sealer. 

11. Inspect the starter clutch teeth for 
wear or damage, and consult the “Clutch 
Sprocket Needle Bearing and Starter 
Clutch” section for replacement proce¬ 
dures. 

12. Inspect the clutch gear oil seal, by 
expanding the seal surface, and replace it 
if hair line cracks or other damage is 
present. 

13. Replace the clutch huh rubber 
O-ring, if it is worn or damaged. 

CLUTCH SPROCKET NEEDLE 
BEARING AND STARTER CLUTCH 
REPLACEMENT 

1. Remove the oil seal and sprocket 
rivets to gain access to the clutch 
sprocket needle hearings, washers, and 
starter clutch. Bearings and the sprocket 
huh washer pin are a press-fit. 

2. Replace the hearing by pressing 
from the inside* on the hearing’s printed 
side to a depth of 0.025-0.029 in. from the* 
shell’s inner face to the hearing’s lip. 

3. Press the roll pin until it extends 
0.08 in. from the sprocket face. 

4. On 1967 XLH models, the two hear¬ 
ings are pressed in the same wav. The 
first seats to 1.010-0.015 in. from the shell 
to the hearing’s inner face, the second is 
pressed from the* starter clutch side until 
it is flush with the first. 

5. Align the huh washer countersunk 
hole with the washer pin and mount the 
washer. 

6. Insert the appropriate sized variable 
washer in the starter clutch. 

7. With the starter clutch on the hack 
plate, check clearance between the 
washer and the clutch with a feeler 
gauge. Exert pressure on the plate and try’ 
different washers until 0.001-0.0021 in. 
clearance is arrived at. Washers come in 
thicknesses which vary' by .002 in. 

8. Insert the rivets into the counter¬ 
sunk Holes from w ithin the shell and set 
to 0.010 in. maximum alxne the clutch 
face. Seal both sides of the rivets with a 
solvent proof sealer. 

9. Press the huh oil seal in place with 
the lip facing into the shell. 

COMPENSATION SPROCKET 
Removal 

1. Loosen the clutch shell and primary 
chain as described in “Clutch Disas¬ 
sembly .” 

2. Remove the sprocket shaft nut using 
Shaft Nut Wrench (H-D Part No. 94557- 
57) or a one-inch hex socket or wrench. 

3. Slip the spring, sliding cam sleeve, 
sliding cam sprocket, and primarv chain 

195 






Harley-Davidson V-Twins 


and clutch shell off shaft as an asscmblv. 
l T se Sprocket Shaft Extension Puller (II- 
D Part No. 96015-56) or a suitable substi¬ 
tute to remove the shaft extension if de¬ 
sired. 



CompiMiNUtnm sprocket assemble 

1. Sprocket shaft nut 

2 Sprocket spring 

3. Sprocket sliding cam sleeve 

4 Sprocket sliding cam 

5 Engine sprocket 

6. Sprocket shaft extension 

Inspection 

1 . Clean all parts w ith a suitable sol¬ 
vent and blow them dry. 

2. Inspect the sprocket teeth, shaft 
splines, and sliding surfaces for exces¬ 
sive wear or damage, and replace if nec¬ 
essary. 

3. The cam and extension must be a 
matched set, so replace both or neither. 

4. If the spring is damaged there will 
be primary chain noise even when the 
chain is properly tensioned. Replace it if 
this is the case. 

Installation 

1 . Set the shaft extension with 
Sprocket Shaft Bearing Tool (H-D Part 
No. 97081-54) as described in the 
“Crankcase Assembly” section. A socket 
can also be used as a drift. 

2. Lightly grease the extension splines 
and assemble the sprocket, chain and 
clutch shell. 

3. Slide on the sleeve, spring, shaft 
nut, and cam, taking care to align the 
splines. 

4. Secure the clutch shell and sprocket 
shaft nut. 

5. Assemble the chain cover and as¬ 
sociated hardware. 

1970 AND EARLIER CLUTCH 
Assembly 

1. All parts must be clean, dry, and 
oil-free. 

2. Lightly coat the release rod tips in 
oil and slide them into the clutch gear 
w ith the right rod first, then the right cen¬ 
ter, left center, and left rod last. 

3. On 1966 and earlier models, press 
the gear extension into the clutch gear 
and seal it with aluminum paint. 

4. Insert the hub nut O-ring and oil 
seal. 

5. Lightly grease the needle roller 
bearings and compensating sprocket 
shaft extension. 

6 . Press-fit the roller bearing in the 
clutch shell. 

7. Install the hub spacer and O-ring 
on the clutch gear. 

8 . Assemble the compensating 
sprocket as described in “Compensating 
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Sprocket Assembly.” The chain adjuster 
should be loose behind the chain. 

9. With Clutch Hub Installing Tool 
(H-D Part No. 97170-55) install the hub 
on the gear splines. A socket can be used 
in conjunction with a soft mallet. 

10. Install Locking Plate (II I) Part No 
9175-55) and lock the sprocket as de¬ 
scribed in “Clutch Disassembly” Step 5. 

11. Slip .i new lockwasher over the 
clutch gear splines and install the hub 
nut with an appropriate sized wrench or 
special Wrench (II-I) Part No. 94647-52). 
Seat the nut to at least 150 ft lbs torque by 
striking the wrench handle with a soft 
mallet. 

12. Bend the washer ear against tilt* 
hub nut. 

13. Check to make sure that the hub 
runs free on the shaft and check clear¬ 
ance between the starter clutch gear and 
starter dutch as described in the “Starter 
Assembly” section. 

14. Adjust the primary chain. 

15. Remove the hub locking tools. 

16. Install the backing plate against 
the back of the hub with the grooved side 
out. 

17. Assemble the clutch plates starting 
with a steel plate, then a friction plate 
and so on. The last plate should be a fric¬ 
tion plate and all should move freely. 

18. Install the releasing plate on the 
hub with the studs centered in the cup 


holes. The larger of the two grooves on 
the rim should line up with the hub's 
notched tooth. 

. 19. Assemble the cups, springs, and 
pressure plate with the raised surface fac¬ 
ing out. 

20. Place the Vz in. long nut on the 
longer studs and tighten them evenly 
until the shorter studs are available. Start 
the 7 /i6 in. nuts on their studs. 

21 Tighten all six nuts evenly until 
the inside of the pressure plate is 3 /ig in. 
from the cup flanges. This is the proper 
distance for new clutch plates. 

22. Assemble the new cover gasket 
with the graphite side facing out. Do not 
use sealer. 

23. Assemble the clutch cover, screws, 
and screw’ retainers. Lightly stake the re¬ 
tainers to the screws. 

24. Install a new chain cover gasket 
and apply sealer to both sides. Mount and 
secure the chain cover. 

1971 AND LATER CLUTCH 
Disassembly 

1. Remove the chaincase cover. 

2. Remove the retainer nuts and re¬ 
tainer. 

3. Install the Clutch Spring Compress¬ 
ing Tool (H-D Part No. 97178-71) if 
available. The new clutch has a center 
spring configuration rather than the tradi¬ 
tional six springs. The pressure on the 



Clutc h assembh (Sportster, 1971 and later) 


1 . 

Nul, retainer (3) (Early 1971) (6) (lote 1971 

10. 

Outer drive plate 


to eorly 1974) 

11. 

Driven plate (8) (1971 to early 1974) 

2. 

Reloiner (3) (Early 1971) 

11 A. 

Driven plate (8) (late 1974 and loter) 

2A. 

Retainer (6) (late 1971 to early 1974) 

12. 

Driven plate (8) 

3. 

Nul, pressure plate (6) 

13. 

Pressure plate 

4. 

Releasing disc (To early 1974) 

14. 

Hub nut 

4A. 

Releasing disc (late 1974 ond later) 

15. 

Hub nut lockwasher 

4B. 

Stud spacer (6) (Late 1974 and later) 

16. 

Clutch hub assy. 

5. 

Releasing disc collar 

17. 

Clutch shell 

6. 

Releasing disc bearing 

18. 

Retaining ring, clutch shell bearing 

7. 

Spring, inner 

19. 

Searing, clutch shell 

8. 

Spring, outer 

20. 

Rivet, starter clutch (12) 

9. 

Retaining ring, outer drive plate 

21. 

Starter clutch 
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Clutch retaining parts (1971-early 1974) 

1 Retainer nut (6) 

2. Retainer (6) 

3. Adjusting nut (beneath retainer 6 
4 Clutch releasing disc 

releasing disc won’t bend the disc if the 
spring tension nuts are loosened diagon¬ 
ally, one turn at a a time and then re¬ 
moved. 

4. Remove the releasing disc, inner 
and outer springs, and Compressing Tool 
(if used). 

5. Remove the retaining ring from the 
clutch shell groove and pull all of the 
clutch plates free as a unit by pulling on 
the pressure plate studs. 

6. Consult “1970 and Earlier Clutch 
Disassembly” to complete disassembly. 

Inspection 

1. Inspect the clutch springs for heat 
damage and replace any spring under the 
following free-length limits: inner 
springs are to be 2 5 /ie in.; 1970-71 outer 
springs are to he 1% in., and 1972 and 
later outer springs are to he 2'/2 in. 

2. If the clutch shell hearing action is 
rough or has excessive plav, it max l>e re¬ 
placed by arbor-pressing it in and out 
after the retaining ring is removed with 
snapring pliers. 

3. Check the releasing disc hearing ac¬ 
tion for roughness or excessive play and 
replace if necessary. 

4. Consult “1970 and Earlier Inspec¬ 
tion” for additional procedures. 

Assembly 

1. Consult “1970 and Earlier Clutch 
Assembly.” 

2. On late 1974 and later machines, be 
sure the stud spacers are installed. 

3. The clutch nuts (1971-early 1974) 
should be tightened to yield a distance of 
ll /32 m from the outer driv e plate to the 
outer side of the releasing disc. 

TIMING GEARCASE 

Sportster 

DISASSEMBLY 

1. Remove the exhaust pipe as¬ 
semblies, footrest, shift lever, or footrest 
and brake pedal on 1975 and later bikes. 


breather pipe, contact breaker or mag¬ 
neto, as described in “Contact Breaker 
Assembly” or “Magneto Removal,” and 
pushrods as described in “Pushrod Re¬ 
moval and Installation.” 

2. Drain the oil, remove the gearcase 
cover screws, and remove the cover from 
its dowel pins by tapping it with a soft 
mallet or hammer and wood block where 
the cover projects beyond the gearcase. 
Remove the cover gasket. 

3. Remove the tappets and guides. 

4. Disconnect the clutch cable. 

5. Remove the rear cylinder exhaust, 
rear cylinder intake, front cylinder ex¬ 
haust, and front cylinder intake cam gears 



Removing grarcaw cover (1970 anti earlier) 


1 Eibouif pip* clomp 21 

2 Footreit 

3 Georihift loot lever 

4 Breother pipe 

5 Circuit breoker 

6 Georcove cover 
7. Puihrod (4) 

8 Georcoie cover ure*» (11) 

9 Clutch coble 



Removing gearcase cover (1971 and later) 


1. Exhoust pipe port clomp (2) 

2. Footrest 

3. Gearshift foot lever (1974 and eorlier) 
3A Broke lever (1975 ond loter) 

4. Breother pipe 

5. Circuit breoker 

6. Georcose cover 

7. Pushrod (4) 

8. Georcose cover screw (11) 


and cam gear plates. Gear lobes are num¬ 
bered from 1—4 to designate their posi¬ 
tions from the back to the front of the 
gearcase. Remove and separate the gear 
shaft shims for replacement in their origi¬ 
nal positions. 

6. Remove the idler gear and its fiber 
washer by lifting the generator away from 
the crankcase. 

7. Remove the pinion gear with Pinion 
Gear Puller (H-D Part \o. 96830-51) or a 
suitable substitute. 

8. Remove the oil pump drive gear. 

INSPECTION 

1. Clean all of the parts except the 
cover gasket in a suitable solvent and 
blow dry with compressed air. 

2. Clean the inside of the gearcase, 
taking care to keep the solvent from 
soaking through the crankcase. 

3. Inspect all parts for wear or dam¬ 
age and replace as necessary. Bushings 
need not be removed unless wear or 
damage makes replacement necessary. 

4. Inspect the crankcase oil screen for 
a clogged condition and clean or replace 
as necessary. Probe the screen hole 
with a hooked piece of wire to check for 
foreign objects. 

5. Replace the idler gear bushing or 
shaft if worn. 

6. Replace the gear assemblies when 
excessive lash is present, the teeth are 
damaged or the cams arc worn or pitted. 

7. Blow the crankcase relief pipe 
clear with compressed air. 

8. Inspect breather oil separator seal 
ring for free action. 

9. If shaft clearance in the cover 
bushings exceeds 0.0005-0.001 in. by 
0.001 in. or more, hushing replacement is 
necessary. Replace the bushings also if 
the flanges are worn. 

10. If the shaft clearance in the bear¬ 
ings exceed 0.000.5-0.0025 in., bearing 
replacement is necessary. 

11. Inspect the cam gear plates for 
wear or damage and replace it necessary. 

12. Replace the pinion gear if clear¬ 
ance is present, since any lash will cause 
noisy operation. 

13. Oil separator bushings must have 
frec-play and Vie in. running clearance 
with the generator oil slinger washer. 

14. Remove the cam gear needle bear¬ 
ing with needle bearing puller (H-D Part 
No. 95760-69 or disassemble the crank¬ 
case as described in “Crankcase Disas¬ 
sembly” and arbor press them out. Press 
on the printed side of the bearing only 
when replacing, (Tool No. 972(3-60) tak¬ 
ing care to press the bearing in absolutely 
straight. Laying a flat piece of metal over 
the hearing will protect it. Press until 
Hush with the mating surface. 

15. Remove the gearcase cover bush¬ 
ings with crankcase cam gear shaft bush¬ 
ing remover (H-D Part No. 95<60-69), or 
a suitable substitute. 

16. Drift the crankcase bushings out 
from the flywheel side with a suitable 
drift, or use the aliove special tool if the 
crankcase is still assembled. 

17. Press the front cylinder exhaust 
bushing into the gearcase cover with the 
oil hole toward the rear of the cover. 
Place a flat plate over the flange to protect 
it, and press until the flange sits flush on 
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Gearcase 

and lap|X*t 

assembly 

1. 

Tappet guide screw 

15. 

Georcose cover gosket 

2. 

Toppet screw wilh nuf 

16. 

Flywheel shofl pinion geor 

3. 

Toppet guide 

17. 

Oil pump drive geor 

4 

Tappet and roller 

18. 

Com geor needle roller beoring (4) 

5. 

Toppet guide O-ring 

19. 

Rear exhaust cam geor shaft bushing 

6. 

Toppet roller kit 

20. 

Com geor ond timer shaft bushing 

7. 

Reor cylinder exhoust com geor 

21. 

Pinion geor shaft bushing 

8. 

Reor cylinder intake com geor 

22. 

Front intake cam gear shoft bushing 

9. 

Front cylinder intake com gear 

23. 

Front exhoust cam gear shaft bushing 

10. 

Front cylinder exhoust com gear 

24. 

Idler geor shaft bushing (2) 

11. 

Com geor plote (2) 

25A. 

Oil seporotor bushing 

12. 

Camshaft washer—0005-0.007 in. 

27. 

Cronkcase ail strainer, retainer pin ond gasket 

13. 

Idler geor 

28. 

Georcose caver bushing pin (7) 

14. 

Idler geor shoft fiber wosher 

29. 

Idler geor shoft 


the mating surface. Drill, with a No. 31 
drill, 9 /32 in. deep. Secure the pin slightly 
below the bushing and peen the bushing 
around the pin. Using the bushing boss 
hole as a guide, drill a 5 /32 in. oil hole 
through the bushing. 

18. Press the front and rear cylinder 
intake bushings into the gearcase cover 
with the narrow section of the flange 
pointing downward. Repeat the above 
drilling operation. 

19. Press the rear cylinder exhaust 
hushing flush with the oil feed pump seat 
from the outside. Repeat the above dowel 
pin installation, but do not peen the 
bushing. 

20. Press the pinion gear shaft bushing 
into the cover with the oil hole pointing 
30 degrees forward of its vertical cen¬ 
terline. 

21. Arbor-press the crankcase side 
bushings in place, with the crankcase dis¬ 
assembled, from the gearcase side with 
the flange notch pointing upward. Re¬ 
peat the above pin securing procedures. 

22. To line-ream the cam gear and 
timer bushings, insert the Camshaft 
and Timer Shaft Bushing Reamer (H-D) 
Part No. 94803-37) “T” portion through 
the right crankcase from the flywheel 
side without turning the reamer and as¬ 
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semble the larger portion of the tool. Start 
the larger portion in the timer shaft bush¬ 
ing and assemble the gearcase cover. 
Always secure the cover with at least four 
screws when reaming and always turn 
the reamer to the right until bottom is 
reached, then withdraw it while still 
turning to the right. A suitable substitute 
reamer may be used if care is taken. 

23. Line-ream the pinion shaft bush¬ 
ing with Pinion Shaft Bushing Reamer 
(11-0 Part No. 94812-37) or a suitable 
substitute. The cover must be assembled 
and a guide bushing must be used. 

24. Ream the rear cylinder exhaust 
cam gear bushings with Oiler Shaft Bush¬ 
ing Reamer (H-D Part Xo. 94811-36) or a 
suitable substitute. Work from the gear- 
case cover side. 

25. Using only the smaller reamer 
of the Cam Shaft and Timer Bushing 
Reamer (H-D Xo. 94803-37) ora suitable 
substitute, line-ream the front cylinder 
exhaust and intake bushings, taking care 
not to remove more metal than necessary. 

CAM GEAR END PLAY 

End play must be checked before final 
assembly. 

1. Temporarily install the two cam 


gear plates without the shims. The bev¬ 
elled side of the shaft holes should face 
outwards towards the cams. 

2, Install the cam gears. Assemble the 
case cover with gasket dry and tighten it 
securely. 

3. Turn the engine over until the Xo. 1 
cam gear lobe is facing up (look through 
the tappet guide hole in the crankcase). 

4 Pry the cam gear towards the case 
cover with a screwdriver. With a feeler 
gauge, measure the clearance between 
the camshaft shoulder and the gear plate. 
It should be 0.001-0.005 in. 

If necessary, add the proper number of 
0.005 or 0.007 in. shims until end play is 
correct. 

5. Repeat the procedure with the re¬ 
maining gears. 

6. Check that the gears rotate freely. 

BREATHER VALVE TIMING 

1. Turn the engine until the flywheel 
timing mark is directly in the center of 
the inspection hole. 

2. Install the spiral gear, the marked 
side facing towards the pinion gear. The 
gear must be fitted so that the timing hole 
in the breather sleeve gear is in the 
center of the slot in the breather bushing. 

3. Install the pinion gear. The pinion 
gear outer face must be exactly 5 /ie in. 
from the gearcase joint face. 



Breather \alve liming 


1. Flywheel liming mark 

2. Oil pump drive gear (spirol gear) 

3. Measurement 

4. Timing hole in breather sleeve gear 

5. Pinion geor 

ASSEMBLY 

1. Install the cam gear plates, bevelled 
side of the shaft holes facing the cams. 


2 3 4 7 



6 5 


Timing gear alignment 

1 Reor exhoust com geor 

2 Rear intake com gear 
3, Front intake cam gear 

4 Front exhoust com gear 

5 Pinion geor 

6. Cronkcase breather sleeve geor 
7 Intermediate gear (has na timing mark 

8. Intermediate geor fiber washer 

9. Generator drive geor 
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2. Lubricate the shafts and install the 
gears 1 through 4 with the marks aligned. 

3. Install the idler gear with the fiber 
washer on the cover side. 

4. The remainder of the procedure is 
the reverse of disassembly. 

Glide Models 

DISASSEMBLY 

1. Remove the pushrods, tappets, hy¬ 
draulic units, and tappet guidos. 

2. Remove the oil screen cap, gasket, 
springs, and screen. 

3. Remove the circuit breaker assem¬ 
bly including breaker cam and advance 
assembly. 

4. Remove the gcarca.se cover screws 
and tap the cover with a plastic mallet or 
the like to remove it. 1973 and later cover 
and gasket are different from earlier mod¬ 
els. 

5. Remove the breather valve spacing 
washer and gear. 

6. Remove the cam gear, spacer, and 
thrust washer. 

7. Remove the pinion gear shaft nut 
(left-hand thread). Pull off the pinion 
gear with Part No. 96830-51. The tool has 
left-hand threads. 

8. Remove the ke>, gear shaft pinion 
spacer, oil pump pinion shaft gear, and 
key. 

9. Remove the oil pump drive gear 
shaft lockring, drive gear, and key. 

10. Remove the oil pump. 


\ 



Removing I lie pinion gear 


INSPECTION 

1. Inspect the oil screen. Clean or 
replace if damaged or plugged. 

2. Inspect the cam gear and gear 
bushings for wear If hushing to shaft 
clearance exceeds the standard specifica¬ 
tion by 0.001 in. or more, install new 
bushings. 

3. Check pinion shaft play in the 
right main roller hearing. Replace the 
hearings if play exceeds the standard 
specification hv 0.001 in. or more. 

4. Check the needle hearing for wear. 
If the camshaft is worn 0.003 in. or more, 
replace the camshaft and hearing. 

5. To remove the needle hearing use 
Tool No. 95760-69 which does not neces¬ 
sitate splitting the crankcases. Install 
with No. 97272-60 pressing it in from the 
end with manufacturer's stamp. Install 
new hearing from the gearcase side. 

6. Pinion shaft main roller hearings 


are replaced after splitting the crank¬ 
cases. 

7. Check the gears for wear. Assem¬ 
ble the pinion and cam gear without end 
spacer and check that there is no back¬ 
lash and that the cam gear can he moved 
hack and forth along the shaft axis with¬ 
out restriction. 

8. To replace the gearcase cover 
bushings, remove the pinion shaft cover 
hushing with Tool No. 95760-69. 

9. To install a new hushing, position 
it so that the hushing oil hole is directly 
in line with the lubrication channel out¬ 
let in the cover. Press in the hushing 
until the top is flush with the hushing 
boss in the cover. Center punch a new 
dowel pin location at least Vs in. from the 
original location. Drill No. 31 is used to 
make a hole 3 /ie in. deep. Press in hush¬ 
ing until it bottoms on the shoulder in 
cover hole. Continue drilling dowel pin 
hole to ®/32 in. from top to hushing. Install 
a new dowel pin and peen edges of hole 
to lock the pin in place. On 1973 and later 
models, the flat on the hushing must line 
up with the oil hole in the cover. 

10. To replace the camshaft cover 
hushing, use Tool No. 95760-69 to re¬ 
move the old hushing. 

11. Make a mark on the outside of the 
hushing boss to locate the original dowel 
pin hole. Press in a new hushing until the 
shoulder is against the cover boss. Locate 
a new dowel pin hole at least V* in from 
the original hole. Drill a No. 31 hole ex¬ 


actly 9 /32 in. deep. Install a new pin and 
peen the edges over to secure it. 

12. Drill a s /32 in. lubrication hole 
through the hushing, using the oil hole in 
the hushing boss as a guide. 

13. The bushings must he line- 
reamed. To ream the pinion shaft hush¬ 
ing, insert the reamer pilot into the right 
crankcase roller hearing race. 

14. Insert a 9 /i6 in. pinion shaft cover 
hushing reamer (No. 94805-57) through 
the pilot and push into cover hushing 
until it bottoms. Then turn it one turn. 
Rotate the reamer in the same direction 
during extraction. 

15. To ream the cam gear cover hush¬ 
ing, use a 1 in. expansion reamer and 
ream to 1.002-1.003 in. 

ASSEMBLY 

1. Check breather gear end-play. As¬ 
semble the breather gear and gasket to 
the ease. Install the spacer washer on the 
end of the breather gear. Place a straight¬ 
edge across the gearcase at the spacer. 
Measure the distance between the 
straightedge and the spacer. Subtract 
0.006 in. (gasket compression). The resul¬ 
tant figure is the end-play. It should he 
0.001-0.005 in If greater, insert a thicker 
spacer. 

2. Check cam gear end play. Install the 
thrust washer, spacer, and cam gear. Posi¬ 
tion the gasket and secure the cover. 

3 Measure the end-play between the 
cam gear and the cover hushing through 



Gearcaae assembly 


1 

Oil screen cop 

20. 

Breather gear 

2. 

Cop seol 

21. 

Cam gear 

3. 

Oil screen spring 

22. 

Com gear spacing washer 

4 

Oil screen 

23 

Cam gear thrust washer 

5. 

Circuit breoker cover screws (2) 

24. 

Gear shaft nut 

6. 

Circuit breoker cover 

25. 

Pinion gear 

7. 

Circuit breoker cover gosket 

26 

Pinion gear key 

8 

Circuit breoker com ossembly bolt 

27 

Pinion gear spacer 

9. 

Circuit breoker screw (2) (1970) 

28 

Oil pump pinion shaft gear 

9A 

Circuit breoker plote screw 1971 ond later) 

29 

Oil pump pinion shaft gear key 

10 

Circuit breoker plate screw lockwosher and 

30 

Oil pump drive gear lockring 


washer (1970) 

31. 

Oil pump drive gear 

10A. 

Retainer (1971 ond later) 

32. 

Oil pump drive gear key 

11. 

Circuit breoker plate assembly 

33. 

Gear cover camshaft bushing 

12. 

Circuit breaker com 

34 

Gear caver pinion shaft bushing 

13. 

Circuit breoker advance ossembly 

35 

Camshaft oil seol 

14 

Gear cover screw, 1 in. (2) 

36 

Camshaft needle bearing 

15 

Gear cover screw. 1 1 * in (3) 

37. 

Cover dowel pin (2) 

16. 

Gear caver screw, 1 in (1) 

38. 

Wire clip 

17. 

Gear caver 

39 

Welch plug 

18. 

Gear cover gosket 

40. 

Oil line fitting 

19. 

Breather gear washer 

41. 

Oil pump shaft 
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Timing gear marks aligned 


the tappet guide hole. It should he 
0.001-0.005 in. Replace the spacer with 
one of a different thickness to bring the 
clearance into specification, if necessary. 

4. The remainder of the procedure is 
the reverse of disassembly. 

5. Align gear marks for breather, cam, 
and pinion gears when assembling. 
Torque pinion gear shaft nut to 25-35 ft 
lbs. Check for free rotation of the gears. 

6. Pour about !4 qt of engine oil over 
gears for initial lubrication. 


CRANKCASE 

Sportster 

DISASSEMBLY 

1. Remove the engine from frame. 

2. Remove the cylinders and pistons. 

3. Remove the oil pumps as de¬ 
scribed in the “Lubrication Systems” 
section and drain the oil. 

4. Remove the contact breaker. 

5. Remove the generator and starter. 

6. Remove the tappets. 

7. Remove the sprocket shaft exten¬ 
sion with a sprocket shaft extension pul¬ 
ler (H-D Part no. 96015-56) or a suitable 
substitute. Solid sprocket models can be 
removed with a claw puller. 

8. Remove the speedometer drive 
unit, right crankcase bolts, stud lock nuts, 
rear mount bolts, batten* carrier or oil 
tank bracket, rear engine mount, and top 
center crankcase stud. 

9. Loosen the top of the crankcase In- 
tapping it with a soft mallet and separate 
the cases. 

10. Pry the pinion bearing shaft snap¬ 
ring from the shaft and remove the shaft 
bearing washer, roller hearings, and 
bearing retainers. 

200 



Crankshaft assembly (Sportster) 


1. Sprocket shaft extension 

2. Pinion shoft bearing snap ring 

3. pinion shoft beoring washer 

4 Pinion shoft roller beoring (13) * 

5 . Pinion shoft roller beoring retainer 

6. Connecting rod and flywheel assembly 

7 Sprocket shoft Timken bearing right half 

8 Sprocket shaft oil seal 


9. Sprocket shaft bearing spring ring (outer) 

10. Sprocket shoft beoring spacer 

11. Sprocket shaft Timken beoring left holf 

12. Sprocket shaft Timken beoring spacer 

13. Sprocket shaft Timken beoring outer race 

14. Pinion shoft bushing 

15 Pinion shaft beoring bushing screw (2) 

16 Sprocket shoft bearing spring ring (inner) 


11. Remove the transmission as de¬ 
scribed in “Transmission Disassembly.” 

12. Arbor-press the sprocket shaft to 
remove the flywheel assembly from the 
left case. If drifted free, flywheel align¬ 
ment will be lost. 

13. Remove the Timken bearing right 
half with a sprocket shaft bearing puller 
(H-D Part No. 96015-52) or a suitable 
substitute if flywheel is to be disassem¬ 
bled or if the bearing is to be replaced. 

14. Pry free the sprocket shaft oil seal 
and spring with a pointed instrument and 
replace both. 

15. With the crankcase clutch side 
supported by parallel bars, place the 
right half of the bearing on the left and 
arbor-press out the bearing spacers, left 
half, and outer race. 

16. With the pinion shaft secured in a 
copper or wood-jawed vise, remove the 
lock plate screw, lock plate, andcrankpin 
nut. 

17. Loosen the left flywheel by strik¬ 
ing its rim at a point 90 degrees from the 
crankpin with a soft mallet and remove 
the flywheel. 

18. Separate the connecting rods from 
the crankpin hearing by holding the bear¬ 
ing with a suitably sized piece of pipe 
and lifting the rods free. 


19. Remove and separate the bearing 
for reassembly. 

20. Remove the lock plate screws, lock 
plates, and sprocket and crank pin lock 
nuts. 

21. Tap the flywheels with a soft mal¬ 
let to loosen the shafts and remove the 
shafts and keys. 

INSPECTION 

1. Clean all parts in a suitable solvent 
and blow dry. Blow all oil holes clear. 

2. Inspect all parts for a worn, pitted, 
or damaged condition and replace if nec¬ 
essary-. 

3. Replace the rods, bearing, and 
crankpin as an assembly if parts are ex¬ 
cessively worn. 

4. Inspect the pinion shaft bushing 
and shaft for wear or damage and replace 
if necessary. 

5. Inspect the sprocket shaft hearing 
assembly for wear or damage. Timken 
rollers must he replaced in sets. 

6. Replace worn or damaged fly¬ 
wheel thrust washers in the following 
manner: 

a. Drill a hole slightly deeper than 
the washer on its outer edge using a Vh 
in. drill. 



Crankcase assembly 


1. Cronkcose mounting bait 

* Hi * 4 " Hi" 

2 Cronkcose mounting bolt 
,v Hi * 4 T in" 

3. Cronkcose mounting bolt 

x 2-\" (3) 

4. Cronkcose rear mounting 

stud and lock nut (3) 

5. Engine rear mounting 

bolt and lockwosber (4) 
(1966 and earlier), (2) 
(1967 ond loter) 

6. Battery carrier (1966 ond 

earlier) 

7 Engine rear mount (1966 

ond earlier) 

7A. Engine rear mounl (1967 
ond loler) 

8 Cronkcose bolt (2) 

9 Cronkcose stud and lock 

nut (center) 

10. Crankcase 11966 and 
eorlier) 

10A. Cronkcose (1967 ond later) 

Figure following nome of port 
indicates quantity necessary 
for one complete assembly. 




Harley-Davidson V-Twins 


b. Pry the washer free with a 
pointed tool. 

c. File the staked flywheel material 
smooth with emery paper and 
thoroughly clean the washer seat. 

d. Insert a new washer taking care to 
seat it fully. 

e. Secure the washer by center 
punching the flywheel around the 
washer. 

7. Lap worn connecting rod races 
until there is no wear on the shpulder and 
both rods will accept the same size rol¬ 
lers. The lapping tool must fit in the hear¬ 
ing race snugly before compound is ap¬ 
plied. Connecting rod lapping arbor 
(1I-D Part No. 96740-36) or a suitable 
substitute, used at 150-200 rpm in a 
lathe, will provide the best results. Use a 
smooth motion. 

8. Secure the pinion shaft to the right 
flywheel making sure all parts are com¬ 
pletely clean. 

9. Secure the pinion shaft key. 

10. Secure the pinion shaft in a cop¬ 
per or wood-jawed vise and tightly se¬ 
cure the pinion shaft nut with a crankpin 
and flywheel nut wrench (H-1) Part No. 
94546-41) until the lockplate notches line 
up with the nut edges. Do not use addi¬ 
tional leverage as damage will result. 

11. Secure the crankpin and nut in the 
above manner. 

12. Fit the rod bearings in the follow¬ 
ing manner: 

a. Assemble the thoroughly cleaned 
sprocket and pinion shafts to the fly¬ 
wheel. If the lockwasher screw holes 
won’t line up, increase the tightness of 
the shaft nut. 

b. Secure the crank pin in the left 
flywheel. 

c. Secure the flywheel and sprocket 
shaft with the crank pin in a vertical 
position in a copper or wood-jawed 
vise. 

d. Install a connecting rod bearing 
set on the crankpin and check for a 
plug fit of both rods. If necessary, lap 
the tighter of the two rods until both 
are even. 

e. Check for correct fit by subtract¬ 
ing one half the specified running 
clearance from the roller size. 

f. The upper end rod furthest from 
the flywheel should have side shake of 
V32- 3 /64 in. Bearings must not extend 
beyond the rod edges. 

13. Replace the pinion shaft bushing 
and bearing. Place the arbor guide 
sleeve (H-D Part No. 96728-56), or a 
suitable substitute, through the Tim¬ 
ken bearing from the inside of the case, 
and fit the bearings to a running clear¬ 
ance of 0.0008-0.001 in. A slightly 
looser fit is recommended for sustained 
high speed driving. 

ASSEMBLY 

1. Secure the thoroughly cleaned left 
fly wheel and sprocket shaft in a copper 
or wood-jawed vise and assemble the 
crank pin and right flywheel. 

2. Check flywheel alignment with a 
straight edge. Alternately tighten the 
crank pin nut slightly and recheck align¬ 
ment until secure. A soft mallet can be 
used to aid alignment. This method gen¬ 



erally pros ides alignment to w ithin 0.002 
in. 

3. Press one rod against the flywheel 
thrust washer and measure play between 
the opposite rod and washer with a 
feeler gauge. Check for the following 
if play is less than 0.006 in.: 

a. Flywheels and crank pin tapers 
were oily during assembly allowing 
crankpin nuts to be overtightened. 

b. Flywheel thrust washers are im¬ 
properly seated. 

c. Flywheel tapered holes are worn 
to excessive clearance. 



FOR*EO 
REAR CYLINDER 
CONNECTING R00 


Measuring rod side cleurar 


d. Cracks at the flywheel tapered 
holes. 

4. 11 play is greater than 0.010 in., 
wait until the flywheels are trued before 
correcting. 

5. True the flywheels with a truing 
device (H-D Part No. 96650-30) in the 
following manner: 

a. Place the flywheel assembly in 
the device and adjust until the centers 
are snug. 

b. Rotate the flywheels and mark the 
high point with chalk. Loosen the de¬ 
vice slightly and align using the three 
following methods. 

NOTE: (A) or (B) should be done be¬ 
fore (C). 

(A) . A C-clamp can be used on the 
rims directly opposite the crankpin 
along with moderate blows to the rim 
at the crank pin with a soft mallet. 

(B) . A hardwood wedge can be 
driven between the wheels directly op¬ 
posite the crankpin. Moderate blows 
with a soft mallet are the safest way to 
perform this operation. 

(C) . Strike the wheel, at about 90 
degrees from the crank pin, with a firm 
blow with a soft mallet. 

c. Repeat Steps (A) and (B) above. 
If truing procedures were effective, 
shaft play should be 0.001 in. or less. 
The factory device has 0.002 in. grada¬ 



tions. Check for a cracked flywheel, 
enlarged tapered hole or worn sprocket 
or pinion shafts if repeated truing at¬ 
tempts fail. 

d. Secure the crank pin nuts tightly 
when the flywheels are true, then re¬ 
check on device. Minor adjustments 
may be made without loosening the 
crankpin nuts. 

6. An alternate method is to use a dial 
indicator, and a lathe or some other 
means of rotating the flywheels on a 
steady plane. 

7. Replace the sprocket shaft bearing 
inner spring ring. 

8. Support the left crankcase, crank¬ 
case side up, on an arbor press and press 
the Timken bearing outer race in until it 
seats on the spring ring. Sprocket shaft 
bearing tool (H-D Part No. 97081-54) or 
an arbor press may be used for all of these 
operations. 

9. Secure the flywheel assembly in a 
copper or wood-jawed vise with the 
sprocket shaft up. 

10. Install a flvwheel support plate 
(H-D Part No. 96137-52) or a suitable 
substitute between the flywheel halves. 

11. Press the bearing right half on the 
shaft with a 1 in. I D. (inside diameter) x 
6 in. steel tube until the bearing seats on 
the shaft shoulder. 

12. Slip the sprocket shaft bearir * 
spacer in place and lubricate the beari 
with engine oil. 

13. Insert the sprocket shaft through 
the bearing outer race in the left and 
press the left half of the bearing in place 
until it is seated, taking care not to dam¬ 
age it. Both bearing halves must be tight 
against their spacers. 

14. Place the notched side of the 
sprocket shaft bearing spacer on the shaft 
and gently press it into place or use a 
suitable screw type extractor until the 
spacer is tight against the outer bearing 
race. 

15. Install the outer spring ring and oil 
seal with the lipped side in. 

16. Press the sprocket shaft extension 
in place until seated with the shaft and 
extension splines aligned. 

17. Assemble the pinion shaft bear¬ 
ing, bearing washer, and a new bearing 
snap-ring, taking care to seat the snap¬ 
ring in the shaft groove. 

18. Measure the flywheel end-play 
with a flywheel end-play gauge (H-D 
Part No. 96700-38) on the sprocket shaft. 

19. Adjust the gauge pin until it gently 
touches the case. Push the shaft to the left 
and measure the clearance with a feeler 
gauge. 
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20. A dial indicator can also be used by 
securing the indicator so that the plunger 
gently contacts the shaft, then shift the 
shaft and measure as above. 

21. Adjust flywheel end-play within 
the crankcase to 0.009-0.013 in. b> using 
the appropriate steel thrust collar. Collars 
are available in 0.004 in. gradations from 
0.066-0.102 in. 

22. Assemble the remaining parts in 
the reverse order of disassembly. 

23. Assemble the transmission as de¬ 
scribed in “Transmission Assembly.*’ 

24 Coat the crankcase joint faces with 
a non-hardening sealer. 

25. Apply engine oil to the pinion 
shaft bearing; assemble and secure the 
crankcase halv es 

Glide Models 

DISASSEMBLY 

1-6. Same as for the Sportster. 

7. Remove the gearcase assembly. 

8. Remove the 3 /e x 3*/4 in. crankcase 
bolts, 5 /i6 x 5 in. studs, breather stud and 
chain oiler, 5 /i6 x 6 in. stud, and ll /32 x 
5 ,3 /i6 in. studs. 

9. With the gear case side up, tap the 
crankcase with a soft mallet and remove 
the crankcase right half, spiral lock ring, 
and bearing washers and bearing retainer 
assembly. 

10. Remove the sprocket shaft spacer 
(1968 and earlier models) and secure the 
pinion shaft in a copper or wood-jawed 
v ise with the left case up. 

11. Remove the left-hand threaded 
sprocket shaft bearing nut with the 
sprocket shaft bearing nut wrench (H-D 
Part No. 97235-55A) or a suitable substi¬ 
tute. 

12. With the left case supported on 
parallel bars, arbor-press the sprocket 
shaft until the flywheel assembly comes 
free and remove the sprocket bearing 
half, washer, and spacer. 

13. Pry the flywheel side outer snap¬ 
ring free (1968 and earlier models). 

14. Arbor-press the bearing outer race 
press plug (H-D Part No. 97194-57) or a 



1. Lock plot* screw (4) 

2. lock plote (2) 

3 Crook pin nut (2) 

4 left flywheel 

5 Connecting rods (one forked, 

one single end) 

6 Beoring rollers ond retoiners 

7. lock plote screw (see item 1) 

8. lock plote (2) 


9. Geor ..shoft nut (2) 

10. Right flywheel 
1 1. Pinion shoft 
12. Pinion shoft key 

13 lock plote screw (see item 1) 

14 lock plote (see item 2) 

15. Cronk pin leek nut (see item 3) 

16. Cronk pin 


17. Crank pin key 

18 Lock plote screw (see item 1) 

19 lock plote see item 8) 

20. Sprocket shaft nut (see item 9) 

21. Sprocket shoft 

22 Sprocket shoft key 

23. Flywheel washer (2) 

24. Flywheel wosher (see item 23) 



suitable drift to prevent damage to the 
races (1968 and earlier models). 

15. Using a suitably sized brass drift 
and hammer, tap the bearing race free 
from the opposite side. Remove the outer 
race snap-ring with a Vn in. punch or any 
suitable pointed instrument if the bear¬ 


ing set is to be replaced. T his is easily 
done by tapping the ring through the oil 
hole (1969 and later models). 

16. Consult Sportster “Crankcase Dis¬ 
assembly” for sprocket bearing inner half 
removal instructions. Use a bearing pul¬ 
ler (1I-D Part No. 96015-56). Leave the 
assembly in the vise. 

17. Insert a 5 x Vi in. rod through the 
flywheel holes to secure them. Disassem¬ 
ble as directed in Sportster “Disas¬ 
sembly.” 

INSPECTION 

Consult Sportster “Inspection.” 

ASSEMBLY 

Assemble in the reverse order of disas¬ 
sembly. Note the following: 

1. Install the outer race snap-ring in 
the left case. 

2. With the case supported on paral¬ 
lel bars, press the bearing outer races and 
snap-ring into the crankcase bushing. 
Use an outer race press plug (H-D Part 
No. 97194-57) or a suitable drift to press 
them in, one at a time, until sealed with 



Crankshaft assombh 


1. Cronk pin lock plate screw 

2. Cronk pin nut lock plote 

3. Cronk pin nut 

4. Flywheel (left) 

5 Connecting rods 

6. Cronk pin roller ond retoiner set 

7. Pinion shoft lock plote screw 
8 Pinion shoft nut lock plote 


9. Pinion shoft nut 
10 Flywheel (right) 

11. Pinion shaft 
1 2. Pinion shoft key 

13 Cronk pin lock plote screw 

14 Cronk pin nut lock plote 

15. Cronk pin nut 

16. Cronk pin 


17. Cronk pin key 

18 Sprocket shaft lock plote screw 

19. Sprocket shoft nut lock plote 

20. Sprocket shoft nut 

21 Sprocket shoft 

22 Sprocket shoft key 

23. Cronk pin boss washer (left) 

24. Cronk pin boss wosher (right) 


the wider end out. 

3. Install the bearing and spacer on 
the sprocket shaft, with the shaft in ease 
and the outer bearing halves as described 
in Sportster “Crankcase Assembly.” 

4. The bearing must not be preloaded 
(under excessive tension). If shaking the 
ease half does not reveal a slight amount 
of play in the case bearing half, or if the 
flywheel assembly will not rotate freely, 
the bearing must be removed and a 0.003 
in. shim (H-D Part No. 23741-55) added 
to spacers. Assemble and reeheck for 
play. 

5. Slip the inner bearing washer, 
bearings, and outer washer in place on 
the pinion shaft and secure a new spiral 
lock ring in the shaft groove. 

6. Apply a non-hardening sealer to 
the joint surface and secure the eases 
with the s /i6 x 6 in. and the ll /a 2 x 5 ,3 /i« in. 
studs. 

7. Consult Sportster “Crankcase As¬ 
sembly” for flywheel end-play checking 
and correcting procedures. 

8. Secure the case halves. 
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Crankcase jisseniblv (Glide models) 


1. Right cronkcoie holt 

(1970-72) 

1A. Right crankcase half 
(1973 & loter) 

2. Spiral lock ring 

3. Bearing washer (2) 

4. Scorings ond retainer 


5. Beoring washer (see item 3) 

6. Sprocket shaft spacer 

7. Sprocket shaft bearing seal 

8. Flywheel and rod assembly 

9. Sprocket beoring half 
10 Bearing inner spacer 
II. Bearing outer race 


12. Outer race snap ring 

13. Beoring outer race 

14. left crankcase half 

15 Sprocket bearing half 

16. P.nion shaft bearing race 

lock screw (2) 

17. Pinion shaft bearing race 


Nate: Keep parts 9, 10, 11, 12, 13 ond 15 os a set. Da not transpose or interchange ports. 


TRANSMISSION 

Sportster 

CRANKCASE AND TRANSMISSION 
DISASSEMBLY 

This section only applies if such 
work as overhauling the crankcase or fly¬ 
wheel is to he clone. Otherwise the trans¬ 
mission can he serviced through the 
access cover. 

1. Disassemble the crankcase as de¬ 
scribed in “Crankcase Disassembly.” 

2. Remove the first gear washer and 
first gear from the countershaft. 

3. Free the assembled mainshaft. 

4. Remove Second gear. 

5. Remove the gear shifter cam cap 
screw and retainer ring, and then the 
shifter mechanism will come free of the 
access cover. 

6. Remove the First gear washer, 
Third gear, and the shifter fork from the 
countershaft and remove the assembled 
countershaft. 

7. For further information, consult 
“Shifter Mechanism Disassembly” and 
“Mainshaft and Countershaft Disas¬ 
sembly.” 

SHIFTER LINKAGE (1975 AND 
LATER) 

Removal 

1. Loosen the rear exhaust pipe at the 
cylinder and position it out of the way. 

2. Remove the muffler for the front cyl¬ 
inder. 

3. Remove the right footrest and brake 
pedal. 

4. Remove the sprocket cover. 

5. Mark the position of the shifter 
pedal relative to its shaft. Remove the 
pinch bolts and pull ofT the pedal. 

6. On the right side of the machine, 
disconnect the rear end of the shifter link 



Shift linkage .uljusltnenl (t97r) and laler S|x>rtster) 


by removing the lockring and pulling the 
shifter link from the cross shaft arm. 

7. The pivot end may be removed from 
the shifter link after loosening the lock¬ 
nut. When removing the pivot end, count 
the number of turns necessary to get it off 
the link for reassembly. 

Installation 

1. With the transmission in fourth 
gear, position the shifter pedal on its 
shaft so that it is Vh in. from the bottom of 
the footrest rubber when at the top limit 
of its travel. 

2. With the pedal in this position, the 
cross shaft arm should be 3 /i6 in. from the 
swing arm. Turn the pivot end in or out 
on its shaft to achieve adjustment. 

3. If adjustment to these dimensions is 
not possible, proceed as follows: remove 
the gearcase cover. Remove the clevis 
lever from the shifter shaft after removing 
the pinch bolt. Mark the position of the 
lever on the shaft before removal. Move 
the lever one spline in either direction to 
achieve clearances outlined in Steps 1-2, 
above. 

TRANSMISSION ACCESS COVER 
REMOVAL 

1. With a drip pan under the clutch, 


remove the footrest, stoplight switch, 
brake pedal (74 and earlier) or shifter 
pedal (75 and later), chaincase cover, 
clutch, primary chain, and compensating 
sprocket assembly by consulting the 
“Clutch Disassembly” section. 



Access cover 


1. Acresi cov*r 

2 Acceis cover copicrewi 4) 

3 Clutch gear oil seal 

4 Hub nut rubber O-rirtg (XLCH, 1966 and earlier XIH) 

2. Loosen the front cylinder exhaust 
pipe and muffler; remove the starter 
crank assembly, right footrest, and shifter 
lever. Remove the sprocket cover, starter 
crank gear* starter clutch gear, and starter 
crankshaft as descrilied in the “Starter” 
section. 

3. Loosen the mainshaft nut. 

4. Remove the drive-chain master link 
and remove the chain. 

5. Remove the mainshaft nut, lock- 
washer, sprocket, oil seal retainer screws 
and lockwashers, oil seal, seal retainer, 
and gasket from the mainshaft. If the 
sprocket requires assistance from a claw 
puller, make certain that at least two 
teeth are grasped by the puller or else 
damage will result. 

6. Remove the access cover cap bolts. 

7. Pry the dutch gear oil seal free and 
replace it. 

8. Remove the hub nut rubber O-ring 
from the groove in the clutch gear (if ap¬ 
plicable). 

9. Pull the access cover free with 
Transmission Access Cover Puller (H-D 
Part No. 95560-57) or an appropriate 
sized gear puller 

SHIFTER MECHANISM 
DISASSEMBLY 

1. Remove Second gear from the main- 
shaft, cap screw, retainer ring, and 
washer. Using snap-ring pliers, remove 
the cam retaining ring and slide it off the 
camshaft thrust washer. 

2. Remove the gear shifter cam, pawl 
carrier, pawl carrier support, and pawl 
carrier support shims (if applicable). Re¬ 
move the pawl spring and shifter pawls. 

NOTE: On 1972 ami later models, re¬ 
move the retaining rings to free the 
pawls, spacers, and springs from the 
pawl carrier. To free the shifter forks 
and finger rollers , first remove the 
countershaft assembly. 

3. After removing the lever arm shaft, 
fork shaft, cam follower retainer ring, fol¬ 
lower retainer, and follower spring, the 
shifter forks and finger rollers should 
come free. 
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1. Moinshoft second geor 

2. Transmission moinshoft 
3 Moinshoft thrust washer 

(vorioble thickness) 

4. Transmission moinshoft roller (23) 

5. Moinshoft low geor 

6. Moinshoft third geor retainer 

ring 

7. Moinshoft third geor washer 
8 Moinshoft third gear 

9, Access cover 

10. Clutch gear 

11. Countershaft low gear washer 
12 Countershaft third gear 

13. Countershaft drive geor 


14 Countershaft geor spacer 

15. Countershaft second gear 

16. Countershaft second gear thrust 

washer 

17 Transmission countershaft 

18 Countershaft low geor 

19. Countershaft low geor washer 

(vorioble thickness) 

20. Moinshoft ball bearing 

21. Mainshaft ball bearing snop 

ring (2) 

22. Countershaft oiler plug 

23. Countershaft low gear bushing 

24. Clutch gear oil seal (1970 only) 


25 Clutch hub nut O-ring (1970 
only) 

26. Clutch gear oil seal extension 

(1 970 only) 

27. Clutch geor bushing 

28. Clutch geor needle roller bearing 

29. Moinshoft thrust washer 

30. Moinshoft roller bearing race 

31 Mainshaft roller bearing retainer 
ring 

32. Moinshoft roller bearing washer 

33 Countershaft bearing—closed 

end 

34 Countershaft bearing—open end 


MAINSHAFT AND COUNTERSHAFT 
DISASSEMBLY 

1. Remove from the right crankcase 
the mainshaft, thrust washer, and the 23 
rollers. 

2. Remove First gear from the main- 
shaft using a daw puller if necessary. 

3. Pry the Third gear retainer ring 
from its groove in the mainshaft and re¬ 
place it 

4. Remove the Third gear washer and 
Third gear from the mainshaft. 

5. With the access cover on an arbor 
press, press the clutch gear free from its 
bearing. 

6. Remove the First gear washer and 
Third gear from the countershaft. 

7. With a claw puller, remove the 
drive gear from the countershaft, and re¬ 
move the gear spacer. Second gear, and 
the thrust washer. 

8. Remove the countershaft low gear 
and washer. 

9. Drift the oiler plug free from inside 
the access cover. 

TRANSMISSION SPROCKET AND 
SHIFTER MECHANISM 
INSPECTION 

1. Clean all metal parts in a suitable 
solvent and blow dry’. 

2. Inspect the mainshaft sprocket for 
worn or damaged teeth and splines; re¬ 
place if necessary. Replace the oil seal 
and gasket if necessary'. 

3. Replace the gear shifter cam re¬ 
taining ring. Inspect the shifter cam for 
worn or grooved thrust points which 
cause irregular shifting and replace if 
necessary. 

4. Inspect the shifter pawl carrier for 
grooves or w ear at the fingers. Inspect the 
pawl carrier support for breaks or cracks. 

5. Check the bearing for excessive 
play by loosely assembling the shifter 
cam, pawl carrier, support, and shims (if 
applicable). Replace any worn or pitted 
parts. 

6. Replace the pawl carrier springs 
with 16-coil cadmium plated springs, or 
fourteen to sixteen coil black phospha- 
tized springs. Spring free-length should 
be 2 25 /32 in. when new. 

7. Check pawl spring operation 
(1970-71 models) by inserting the 
springs in the carrier holes. Spring free- 
length should be V/32 in. when new. Re¬ 
place any worn, grooved, or cracked 
parts. On 1972 and later models, check 
pawl and carrier. Free length of spring is 
1% in. 

8. Inspect the finger rollers and 
shifter forks for warping, wear, or 
grooves. 

9. Check the shifter cam follower and 
spring for freedom of movement and re¬ 
place if worn. Free-length of a new 
spring should be 1 19 /a 2 in. 

10. Remove the shifter fork shaft only 
if it is to be replaced. The shaft is press-fit 
and aligned at the factory', and therefore 
should be replaced together with a new 
cover. Check the shaft for warping or 
damage by observing shifter fork move¬ 
ment on the shaft. The shaft may only be 
replaced by pressing out the old and 
pressing in the new, taking care to keep it 
perpendicular to the cover face. 
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11. Inspect the gear shifter lever arm 
for warping or damage. 

12. Check the bushings for excessive 
play by inserting and rotating the shaft. 
Bushings must be pressed in with the 
gearcase cover and oil seal removed. 
Drift from the right-side. Remove any 
high spots with a V 2 in. reamer and re¬ 
place the oil seal. 

MAINSHAFT AND COUNTERSHAFT 
INSPECTION 

1. Clean all metal parts in a suitable 
solv ent and blow them dry. 

2. Inspect, and replace if necessary’, 
all gears, pinions, and dogs for a worn, 
chipped, or otherwise damaged condi¬ 
tion—especially if the transmission 
frequently jumped out of gear. 

3. Inspect the mainshaft and coun¬ 
tershaft for excessive wear on the splines 
and bearing surfaces, and replace if nec¬ 
essary. 

4. Slip the gears into position on their 
shafts and check for excessive play and 
replace if necessary'. Specifications are 
listed in the “Transmission Specifica¬ 
tions” chart. 

5. The low gear bushing is a press-fit. 
If replaced, check for high spots and 
learn it until round. 

6. Remove the clutch gear oil seal ex¬ 
tension with cloth or leather-covered vise 
grips in order to remove the clutch gear 
bushing and needle roller bearing. 

7. Drift out the clutch gear bushing 
and drift out the needle roller bearing 
and thrust washer from the opposite end 
of the gear. 

8. Press a new bushing into the 
clutch gear shaft, insert the mainshaft and 


rotate the gear to check for high spots and 
free-movement. If there is not 
0.001-0.002 in. play, ream the bushing to 
size (H-D Reamer, Part No. 94829-42). 

9. Press on the printed side of the 
needle roller bearing to install the bear¬ 
ing and thrust washer. 

10. Seal the oil extension with alumi¬ 
num paint. 

11. Install a new oil seal and O-ring. 

12. Test the main shaft and coun¬ 
tershaft for alignment with a dial indica¬ 
tor and replace if warped 0.003 in. or 
more. 

13. Check the play between the main- 
shaft ball bearing, clutch gear, and access 
cover. Replace if play exceeds specifica¬ 
tions listed in “Transmission Speci¬ 
fications.” 

14. Remove the mainshaft ball bearing 
snap-ring and press the bearing free on 
an arbor press from the outside in. If the 
bearing is drifted out, it should be re¬ 
placed. 

15. Inspect the mainshaft rollers and 
bearing race and replace if pitted, scored, 
or worn bey ond specifications. Pack with 
grease before assembly. 

16. Remove the race by removing the 
retaining ring and washer. Heat the case 
around the bearing and drift from the out¬ 
side in. Press in a new race until its 
shoulder seats. Check clearances against 
those listed in “Transmission Specifica¬ 
tions” and replace if necessary. Replace 
the snap-ring. 

17. Check the countershaft needle rol¬ 
ler bearings against the proper specifica¬ 
tions listed in “Transmission Specifica¬ 
tions.” Drift free only if replacement is 
necessary, pressing on the printed side. 
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The access cover must he s /s4 in. from the 
side. 

18. Replace the oiler plug after the 
shaft clearances are established and re¬ 
place with the oil hole up. 

TRANSMISSION ASSEMBLY 

1. Install the cam follower retainer 
ring and retainer in the access cover. 

2. Seat the pawl carrier springs 
against the pawl carrier support. 

1970 - 71 : 

3. Assemble the shifter pawls and 
springs in their respective sockets with 
the top engaging grooves facing one an¬ 
other. 

4. Depress the pawls with a knife 
blade and assemble the cam, carrier, sup¬ 
port, and shims (if applicable). 

5. Install the camshaft thrust washer 
and a new retaining ring, using snap¬ 
ring pliers. 

6. Depress one pawl at a time with a 
knife blade and rotate the shifter cam to 
ensure free cam movement. 



Shimming dimensions for pawl carrier support ro¬ 
tate cam to 3rd gear position and shim as required 
using a (juanlits of 0 010 in. thick shims as neces¬ 
sary to obtain a 3^ in dimension to the cam surface 
as shown. 


7. Use shims to adjust the height of 
the cam as shown to ensure proper shifter 
fork operation. 

1972 and later models: Assemble the 
pawls on the carrier using spacers (one 
on outside, one underneath) to align the 
spring hooks and holes. Secure the pawl 
retaining ring and spring. Depress one 
pawl at a time while inserting the shifter 
cam in the pawl carrier. Assemble the 
carrier into the support so that the carrier 
ear seats betw een the springs. 

8. Arbor-press the clutch gear into 
the mainshaft bearing. 

9. Assemble the Second gear thrust 
washer. Second gear, Second gear spacer, 
and the drive gear on the countershaft, 
making sure that Second gear rotates 
freely. Install the assembly in the access 
cover. 

10. Install the mainshaft second gear, 
countershaft third gear, and shifter forks 
on the fork shaft with the finger studs 
pointed toward the access cover and the 


fork finger in the running groove of the 
gear. Install the finger rollers. 

11. Install the cam follower and fol¬ 
lower spring in the follower retainer. 
Check to make sure that the follower is 
free in the retainer. 

12. Secure the shifting assembly to the 
access cover with the capscrew and re¬ 
tainer ring while engaging the shifter 
fork finger rollers in the shifter cam slots. 

13. Assemble First gear. Third gear, 
the Third gear washer, and a new re¬ 
tainer ring on the mainshaft. The ring is 
easily inserted with Retainer Ring Sleeve 
(H-D Part No. 96396-52), but snap-ring 
pliers will also work. 

14. Slide Second gear and the clutch 
gear onto the mainshaft. 

15. Place the thinnest, First gear, vari¬ 
able washer against the countershaft 
shoulder. 

16. Slide First gear on the shaft and 
check the clearance between the faces of 
it and Third gear. Try different First 
gear washers until a clearance of 
0.038-0.058 in. is obtained. (Washers are 
available in thicknesses of 0.065, 0.075, 
0.085, and 0.100 in.). 

17. Assemble all parts to the access 
cover except for the mainshaft thrust 
washer, countershaft first gear washer, 
mainshaft rollers, roller bearing washer, 
and bearing retainer ring. Shift through 
the gears several times to ensure proper 
operation. With the transmission in Neu¬ 
tral, check to see if gear face clearances 
are between 0.038-0.058 in. Replace the 
shifter forks if clearance is not obtained. 


Mainshaft and Countershaft End-Play 

1. Install the thinnest First gear and 
Third gear variable washers. Temporar¬ 
ily secure the Third gear washer with a 
dab of heavy grease, with the ear point¬ 
ing down. 

2. With all parts assembled, install the 
access cover on the crankcase. Take care 
to align the dowel pins, tap the cover into 
place with a soft mallet, and secure it 
with the cover cap screws. 

3. Check mainshaft end-play with a 
dial indicator from the sprocket side of 
the shaft by shifting the shaft back and 
forth. Repeat on the countershaft from 
the access cover side. 

4. Wedge a discarded wheel spoke, or 
something similar, in the countershaft 
end hole and measure end-play while 
pulling and pushing on the spoke. 

5. End-play for both shafts must be 
within 0.003-0.009 in. Adjust by install¬ 
ing larger mainshaft thrust and coun¬ 
tershaft First gear washers. Washers are 
available in 0.005 in. gradations from 
0.050-0.075 in., and countershaft washers 
of 0.020, 0.030, and 0.040 in. are also 
available. 

6. Center the lever ami shaft so it will 
engage the pawl carrier support when the 
cover is in place. Lightly rotate the shaft 
to ensure correct engagement before se¬ 
curing the cover. 

7. Grease the mainshaft bearing race 
and assemble the rollers. Secure the rol¬ 
ler with the bearing washer and retaining 
ring. 


Mainshaft Sprocket, Starter, and Clutch 
Assembly Installation 

1. Temporarily install the foot-shift 
lever and place the transmission in 
Fourth gear. 

2. Install the oil seal gasket, seal, re¬ 
tainer, lockwashers, and screws, but do 
not secure them yet. 

3. Temporarily place the sprocket on 
the mainshaft to correctly position the re¬ 
tainer. 

4. Remove the sprocket and secure the 
screws. 

5. Assemble the sprocket, lockwasher, 
and nut. Secure the washer ear against 
the nut. 

6. Install the rod end and drive chain. 

7. Consult the “Starter” section for 
starter installation procedures. 

8. Consult the “Clutch” section for 
clutch installation procedures. 

9. Lubricate the transmission as de¬ 
scribed in the following section. 


Transmission Lubrication 

1. Stand the motorcycle upright and 
remove the oil filler plug from the chain- 
case top and the oil level plug from the 
chaincase bottom. 

2. Fill the transmission with engine oil 
until the overflow begins from the oil 
level plug hole. 

3. Secure both plugs when overflow 
ceases. 


Glide Models 
LINKAGE ADJUSTMENT 
Hand Shift 

Adjust the hand shift if the transmis¬ 
sion is moved. 

1. Place the transmission in Third gear 
on four-speed models, and Second gear 
on three-speed models. 

2. Disconnect the shifter rod at the 
shifter lexer. 

3. Gently shift the lever back and forth 
until you feel the spring plunger reach its 
seat. 



Hand shifter cover assembk 


1. Shaft lock screw 

2. Shofr 

3. O.l teal 

4 Shifter com 

5. CoMer pin 

6. Shifter lever 

7. leather wosher 
8 Shifter gear 


9. Shifter gear spring 
10. Com plunger cop screw 
1 1. Boll Spring 

12 Plunger boll 

13 Cover 

14. Shifter lever bushing 
15 Cover gasket 
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4. Adjust the clevis until the rod can 
be attached without moving the lever. 

Foot Shift 

Adjust tlie shifter rod when the trans¬ 
mission is moved if wear necessitates ad¬ 
justment. 

1. Align the shift le\er clamping slot 
with the foot lever shaft notch (l'L only). 

2. Disconnect the lever from the rod 
and adjust the rod end as desired. Secure 
the locknut and connect the rod and 
lever (FL, FX to 1973). 

3. FX, 1974 and later: remove the re¬ 
tainer clip and adjust the threaded ends 
on rod. 

TRANSMISSION REMOVAL 

1. Disconnect the batten ground 
wire from the negative terminal. 

2. Remove the footrest, chain cover 
compensating sprocket (if applicable, 
consult “Clutch” section), or shaft nut 
(nut is removed by striking a 1% in. 
wrench with a hammer). 

3. Remove the chain adjuster mount¬ 
ing bolt and the starter shaft thrust 
washer (1965 model only). 

4. Remove the clutch, clutch hub, 
drive sprocket, and primary chain as de¬ 
scribed in the “Clutch” section. 

5. Loosen the five transmission 
mounting bolts and remove the chain- 
guard and oiler. 

6. Remove the starter solenoid termi¬ 
nal wires. 

7. Remove the battery, carrier, and 
regulator ground strap from the right-side 
of the transmission. Remove the right 
rear footrest bracket. 

8. Remove the starter motor bracket 
and pull the starter motor out of the left¬ 
side of the frame. Remove the kick-starter 
lever (if applicable). 

9. Loosen the locknut at the clutch 
foot control or booster, and turn the rod 
out until it can be slid free of the clutch 
release lever. 

10. Remove the shifter rod. 

11. Disconnect the speedometer cable 
and housing from the transmission. 

12. Remove the Neutral indicator 
switch. 

13. Remove the transmission as a unit. 

SHIFTER COVER REMOVAL 

1. Remove the transmission as de¬ 
scribed in “Transmission Removal.” 

2. Remove the twelve securing screws 
and pull the cover free from the two 
dowel pins. 

3. The screw for the hole nearest the 
dowel pin on the right side of the trans¬ 
mission is vented and must be installed 
in the same location. 

HAND SHIFTER COVER 
Disassembly 

1. Remove the shaft lockscrew and 
drift the shaft free with a discarded valv e 
stem or something similar. 

2. Remove the shifter cam. 

3. Remov e the shifter lever cotter pin. 

4. Pry the shifter gear from the shaft by 
tapping a screwdriver between the gear 
and the inside of the cover. 
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and insert it through the ease and cam. 
Secure it with the shaft lock screw. 

6. If cam end-play is greater than 
0.0005-0.0065 in., install shims as neces¬ 
sary. If play is too little the cover can be 
filed as necessary. 

FOOT SHIFTER COVER 
Disassembly 

1. Remove the shifter lever screws, 
lever, dust shield, and long cover screws. 

2. Remove the short cover screw nut 
from the back of the adaptor plate, with¬ 
draw the short cover screw, and remove 
the pawl carrier cover, gasket, pawl car¬ 
rier, pawls, pawl springs, and pawl car¬ 
rier springs. 

3. Remove the adaptor plate bracket 
screw, washer, adaptor plate, and plate 
gasket. 

4. Disconnect the neutral indicator 
switch from the cover. 

5. Bend back the cam follower retainer 
washer ear to remove the retainer, 
washer spring, and cam follow er. 

6. Remove the camshaft lockscrew and 
drift the camshaft from the cover, using 
an old valve stem, or something similar, 
as a drift. 

7. Remove the shifter shaft cotter pin, 
gear, spring, and shaft from the cover. 

Inspection 

1. Consult “Hand Shift Shifter Cover 
Inspection and Replacement.” 

2. The Neutral switch should be 
cleaned only with Gunk* or similar sol¬ 
vent. 

3. Depress the neutral indicator 
switch plunger and observe whether or 
not it returns freely. If the plunger binds, 
the panel lamp will not light and the 
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Foot shifter cover assembly 


t. 

Shifter lever screw (3) 

13. 

Pawl carrier spring (2) 

24. 

Cam shaft lock screw 

2. 

Shifter lever 

14 

Adapter plate bracket screw 

25 

Cam shaft 

3. 

Dust shield 

15. 

Adapter plate bracket screw 

26 

Oil seal 

4 

Shifter cover screw (5) 


washer 

27. 

Shifter cam 

5. 

Shifter cover screw (short) 

16. 

Adapter plate 

28. 

Cotter pin 

6 

Cover screw nut 

17 

Adapter plate gasket 

29. 

Shifter gear 

7. 

Pawl carrier cover 

18. 

Neutral indicator switch 

30 

Shifter gear spring 

3 

Cover gasket 

19. 

Washer 

31. 

Shifter shaft 

9 

Pawl carrier 

20. 

Cam follower retainer 

32. 

Shifter caver 

10 . 

Pawl (right) 

21. 

Cam follower retainer washer 

33 

Pawl carrier bushing 

11 . 

Pawl (left) 

22 

Spring 

34 

Shifter shaft bushing 

12 . 

Pawl spring (2) 

23. 

Com follower 




5. Remove the shifter lever and 
leather washer. 

6. Remove the cam plunger capscrew, 
ball spring, and plunger ball. 

Inspection 

1. Clean all metal parts in a suitable 
solvent and blow them dry. 

2. Inspect the shifter lever bushing for 
excessive wear—indicated by excessive 
lever play—and replace if necessary. 
Screw a % in. tap into the bushing. Re¬ 
move the tap and heat the case to about 
300 degrees. Screw in the tap, clamp it in 
a vise, and tap the cover with a soft 
mallet until the cover comes free. 

3. Inspect the teeth on the shifter gear 
and cam pinion for wear or damage and 
replace if necessary. 

4. Inspect the plunger ball seat and 
cam track for excessive wear and replace 
if the edges are not sharp. 

5. The oil seal and cover gasket should 
be replaced but may be used again if in 
good condition. 

Assembly 

1. Hold the shifter gear spring in place 
inside the cover and place the shifter 
gear on it so the gear hub is inside the 
spring. The gear must have the timing 
mark on the gear tooth facing the shift 
lever cover port. 

2. Slip the leather washer onto the 
shifter lever and insert the lever through 
the case and spring so that it meshes with 
the shifter gear. The lever should be 
pointed toward the left. 

3. Secure the assembly with the lever 
shaft cotter pin. 

4. Insert the cam in the cover so that 
the pinion gear timing mark aligns with 
the shift gear mark. 

5. Place the oil seal on the camshaft 
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switch must be replaced. Do not run cur¬ 
rent through it without the panel lamp 
neutral indicator in series so the circuit is 
completed. 

4. if the pawl carrier hole has been 
worn until it is oversized, replace the 
press-fit pawl carrier bushing. 

Assembly 

1. Hold the shifter gear spring iifthe 
cover and place the shifter gear on it so 
the gear hub is inside the spring. The 
gear tooth timing mark must face the 
cover. 

2. Slide the shifter shaft through the 
cover until it meshes with the gear. The 
timing mark should be in line with the 
squared side of the shaft and slightly to 
the left of the last ratchet tooth on the 
shaft. 



TIMING 

MARK 


Alignment of shifter «i\n timing marks 

3. Gently tap the shaft and gear 
together; secure them with the shaft cot¬ 
ter pin. 

4. Place the oil seal on the wider of 
the two camshaft end grooves. 

5. Place the shifter cam in the cover 
and hold it in position where the cam 
pinion timing mark aligns with the shifter 
gear timing mark. 

6. Secure the cam with the camshaft 
and secure the camshaft with the lock¬ 
screw. 

7. Slip in the cam follower and spring 
and secure them with the retaining 
washer and retainer. 

8. Secure the neutral indicator switch 
and check to make sure that the plunger 
contacts the shifter gear. 

9. Secure the cover in a vise with the 
shifter mechanism end pointing up. 

10. Place the adaptor plate gasket on 
the case. 

11. Attach the cover screw nut to the 
back of the adaptor plate with a dab of 
heavy grease and place the adaptor plate 
on the gasket. 

12. Loosely screw the adaptor plate 
bracket screw anti washer into the hole 
above the end of the shifter gear. 

13. Place the gearshift cam in any gear, 
other than Neutral, and rock the cam back 
and forth to be sure that the cam follower 
is seating properly in one of the indexing 
notches. 

14. Rotate the adaptor plate until the 



Aligning shifter adaptor plait* timing marks 

plate timing notch lines up between the 
two bottom teeth of the shifter gear. Se¬ 
cure it with the adaptor plate bracket 
screw. 

15. Lightl) grease the pawl carrier 
springs and place them in the slots on the 
adaptor plate. 

16. Lightly oil the pawls and check to 
see that they move freely in the pawl car¬ 
rier holes. 

17. Install the pawl springs and pawls 
so that the end face notches face each 
other. 

18. Place the pawl carriers on the 
shifter shaft so that the carrier lug seats 
between the paw l carrier springs. 

19. Lubricate the pawl carrier back. 

20. Assemble the cover gasket and 
cover. Apply Loektite* (H-D Part No. 
99619-60) or a suitable thread-sealing 
comixMind to the cover screws and insert 
them. The short screw should seat in the 
cover screw nut. Secure all screws. 

21. Place the dust shield over the pawl 
carrier dowel pins and set the shifter 
lever over the dust shield dowl pins. Se¬ 
cure it with the shift lever screws. 

Installation 

1. Apply sealer to the shifter cov er and 
secure it to the gearlx>x. 

2. Place the assembled shifter cover 


over the gearbox and secure it with the 
twelve securing screws. The two longer 
screws go in holes near the bulge over 
the shifter gear. The vented screw goes 
nearest the locating dowel pin on the 
gearcase right side. Apply a thread sealer 
to all but the vented screw. 

SHIFTER FORK 
Removal 

1. Remove the shifter cover as de¬ 
scribed in “Shifter Cover Removal.” 

2. Disassembly is not necessary if the 
shifter fork assemblies are not damaged 
or worn and shifter clutches are not to be 
replaced. 

3. Remove the shaft lockscrew and 
drift out the shaft. 

4. Separate the shifter fork assemblies 
upon removal, do not mix parts during re¬ 
placement. 

Disassembly 

1. Remove the finger rollers. 

2. Free the bushing nuts by bending 
back the washer ears and remove both 
nuts and washers. 

3. Remove the remaining parts, taking 
note of their positions as an aid in as¬ 
sembly. 

Inspection 

1. Clean all metal parts in a suitable 
solvent and blow them dry. 

2. Replace bent or worn forks. Do not 
use forks which have been bent and then 
straightened. 

3. Check the shifter fork bushings for 
excessive play and replace if necessary . 
Check new bushings on the shaft and de¬ 
termine if the shaft bushing contact sur¬ 
face is worn. 

4. If the bushings bind, they can be 
lapped by coating the shaft with valve- 
grinding compound and then spinning 
the valve in the bushing until move¬ 
ment is free. Clean both parts again 
thoroughly. 


Assembly 

1. Assemble in rev erse order of disas¬ 
sembly, taking care not to mix any parts. 
If parts are mixed, it would be better to 



1. Lock screw 

2. Shifter fork shaft 

3. Rubber ail seal 

4 Shifter finger rollers (2) 

5. Nut (2) 

6. Lock washer (2) 


7. Spacing shim (variable number) 

(0.007 in.) (0.014 in.) 

8. Shifter fork (1 ar 2) 

8A. Shifter fork (3-speed, reverse 
only) 


9. Standard spacing shim (2) 

10. Spacing shim (variable number) 

(0 007 in.) (0.014 in.) 

11. Shifting finger (2) 

12. Shifting fark bushing (2) 
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Four-speed transmission assemhK 


1 

End cap screw (4) 

16. 

Countershaft second gear 

27. 

Washer 

2. 

End cap screw washer (4) 

16A. 

Countershaft law gear (3-speed 

28. 

Speedometer drive unit 

3 

End cap 


and reverse) 

29. 

Drive unit gasket 

4. 

End cop gasket 

17. 

Second gear bushing 

30 

Idler geor shaft 

5. 

Countershaft nut 

18. 

Beoring rollers (22) 

30A. 

Spacer wosher 

6. 

Lock washer 

19. 

Roller retainer wosher 

31. 

Idler gear 

7. 

Lock plate 

20 

Lock ring 

32. 

Countershoft mounting collar 

8A. 

Countershaft 

21. 

Roller thrust wosher 


(starter side) 

8B 

O-ring 

22. 

Roller beoring (22) 

33. 

Countershoft mounting collar 

9. 

Cauntershoft gear end wosher 

23. 

Retaining washer 


(clutch side) 

10 . 

Low gear 

24. 

Lack ring 

34. 

Idler gear bushing 

10A. 

Countershoft reverse gear 

25. 

Countershoft gear 

3S. 

Side cover nut and washer (9) 

11. 

Low gear bushing 

25A. 

Countershaft gear (19 tooth for 

36. 

Side cover 

12. 

Law geor beoring washer 


3-speed and reverse) 

37. 

Side caver gasket 

13. 

Shifter clutch 

26 

Speedometer drive housing 

38. 

Side cover upper bushing 

14. 

15. 

Spring lock ring 

Geor retaining washer 


screw 

39 

Side cover lower bushing 


replace both assemblies than guess 
which went w here. 

2. Place Fork Shifter Gauge (1I-D 
Part No. 96384-39) on the shifter cover. 
Align the tool gauge blocks with the 
straight cam slots by laying the % in. 
gauge rod through both. Secure tin* 
blocks with thumb screw s. 

3. Place the tool on the transmission 
case so that the shifter finger rollers 
engage the tool slots. 

4. Check that the shifting clutches 
are centered b> inserting a thickness 
gauge on both sides of the dutch. 

5. Increase or decrease the number of 
variable shims, (0.014 or 0.007 in. shims 
are available), between the fork and 
finger to center the clutches. 

6. First and Second gears should have 
0.080-0.090 in. clearance on both sides. 

7. Third and Fourth gears should 
have 0.100 in. clearance on both sides. 

8. Reverse gear should have 0.060- 
0.070 in clearance between gear teeth. 

9. If the gears have engaging dogs, 
rotate the gears so that the (logs on the 
gear and clutch overlap by about Vh in. 
before checking clearance. 

10. Secure the shaft nut with a thread- 
sealing compound. Avoid ov ertightening. 

11. Install the forks in the gearbox and 
secure them with the shaft. The nar¬ 
rowest fork is for the high gear shifter 
clutch. Secure the shaft lock screw In¬ 
stall the shifter cover as described in 
“Shifter Cover Replacement.” 

FOUR-SPEED GEARBOX 
DISASSEMBLY 

1. Remove the transmission as de¬ 
scribed in the “Transmission Removal” 
section. 

2. Remove the clutch. 

3. Remove the starter assembly. 

4. Remove the shifter cover and shift¬ 
ing forks as described in “Shifter Cover 
Removal” and “Shifter Fork Removal” 
sections. 

Countershaft Disassembly 

1. Bend the lockwasher ear away from 
the countershaft nut and remove both. 

2. Drift the countershaft out of the case 
from left to right. 

3. Remove First gear, the First gear 
bushing, First gear bearing washer, and 
shifter clutch off the splined countershaft 
gear. 

4. With snap-ring pliers, remove the 
spring lockring, gear retaining washer, 
countershaft, Second gear, and Second 
gear bushing. 

5. Remove the roller bearing rollers 
and roller retainer washer. Do not mix 
the roller sets; replace entire sets rather 
than individual rollers. 

6. Pry the lockring free and remove 
the roller thrust washer, rollers, retainer 
washer, and lockring from the gear end of 
the countershaft gear. 

7. Remove the speedometer drive 
housing screw, washer, speedometer 
drive unit, and drive unit gasket. 

8. Remove the idler gear shaft, spacer 
washer, and idler gear on three-speed 
and reverse-type transmissions. Inserting 
a '4-20 tap screw into the shaft will pro¬ 
vide a grip for pulling the shaft free. 
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Apply 300° of heat to the case if the shaft 
will not move. 

Mainshaft Disassembly 

1. Remove the bearing housing retain¬ 
ing screws, oil deflector, and retaining 
plate. 

2. Using a soft mallet, drive the main- 
shaft toward the right side of the case, 
until the mainshaft bearing or bearing 
housing is free from the case. 

3. Pry the mainshaft second gear lock- 
ring free of its groove and slide it onto the 
mainshaft splines. 

4. Pull the assembled mainshaft as far 
as it will go to its right. 

5. If the bearing housing does not 
come off with the bearing, slide the gear 
through it as for as it will go, clear the 
gear of the case, and driv e the mainshaft 
out. This should free the housing. 

6. Remove Third gear, the retaining 
washer, lockring, and shifter clutch off 
the mainshaft and lift them out of the 
case. 

7. Remove the mainshaft through the 
right-side of the case. 

8. If repair is necessary, disassemble 
the mainshaft gear and bearing assembly. 


9. Secure the mainshaft in a copper or 
wood-jawed vise. Bend the lockwasher 
ear away from the shaft nut and remove 
both. Pull the bearing and then the gear 
from the shaft with a claw puller (H-D 
Part No. 95635-46) or press them oft'. Pro¬ 
tect the shaft end if a puller is to be used 
(with H-D Part No. 95636-46). 

MAIN DRIVE GEAR 
Disassembly 

1. Secure the gearbox in a vise or to a 
work bench. Secure the chain sprocket 
by laying a length of chain over its teeth 
and nailing the chain ends to the bench. 

2. Bend back the washer ear and re¬ 
move the locknut (which has a left-hand 
thread) and washer. 

3. Remove the oil deflector and chain 
sprocket. 

4. Push the main drive gear into the 
case and lift it and the thrust washer out. 

5. Remove the 44 rollers and place 
them where no mix-ups or lost bearings 
will occur. Bearings must be replaced as 
an entire set. 
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6. Remove the drive gear oil seal, shaft 
seal, or main drive gear spacer only if 
worn or damaged. 

Inspection 

1. Clean all metal parts in a suitable 
solvent and blow them dry. 

2. Inspect all of the gears for damage 
to the teeth or case hardening and re¬ 
place if neeesssary. 

3. Inspect all bushings, bearings, and 
shafts for wear and excessive play; re¬ 
place if necessary. 

4. The main drive gear bearing race 
can be pressed in and out. Heating the 
case to about 300 degrees will facilitate 
removal. Press a new bearing in until the 
flange seats on the case. Replace the race 
retaining ring. 

5. Replace the cork washers and oil 
seals. Apply sealer to the gear end recess 
when replacing the shaft seal. 

6. Replace the shifter clutches and 
gear engaging dogs for wear or damage, 
and replace if necessary. Edges should 
be sharp rather than rounded. 

7. Check bearings for smooth opera¬ 
tion and proper fit in their races. Specifi¬ 
cations are listed in the “Transmission 
Specifications” chart. Rollers' are avail¬ 
able in 0.0004 and 0.0008 in. oversizes 
and must be replaced as a set. 


Assembly 

1. Assemble the main drive gear oil 
seal, cork washer, and gear spacer in the 
Case. 

2. Install and grease the bearing race 
and install the rollers. 

3. Assemble the main drive gear thrust 
washer on the main drive gear and slip 
the gear into the bearing race, taking care 
not to displace any rollers. 

4. Install the main drive gear spacer 
key in its slot in the outer edge of the gear 
spacer, with the long section in any gear 
spline way. 

5. Slip the sprocket, with the flat side 
away from the case, onto the gear splines. 
Assemble the oil deflector and lock- 
washer; secure the locknut. 

6. Using a dial indicator, check end- 
play as listed in the “Transmission Speci¬ 
fications” chart. 

MAINSHAFT ASSEMBLY 

1. Assemble First and Second (or First 
and Reverse gear depending on the 
model) gears on the splines, mainshaft 
bearing housing, bearing, bearing 
washer, and the bearing nut to the main- 
shaft. 

2. Press the bearing housing over the 
mainshaft ball bearing, press onto the 
shaft, and secure with the lockwasher 
and nut. Bend the washer ear against the 
nut. 

3. Insert the shaft into the gearbox and 
install the mainshaft Third gear (Second 
gear on three-speed models), thrust 
washer, lockring and shifter clutch with 
the “high” side facing the drive gear. 

4. Seat the lockring in its groove on the 
shaft. 

5. Gently tap the shaft assembly into 
the case with a soft metal hammer or 



5 



8 A 


10 A 



8 


Nl.itnsh.ih assent hi) 



1. Beoring housing retraining plote 
screw (4) 

2 Oil deflector 
3. Retoining plate 
4 Boll beoring nut 

5. Boll bearing wosher 

6. Momshoft beoring 


7. Mainshaft beoring housing 

8. Low and second gear 

8A. Law ond reverse geor hand- 
shift 

9 Moinshoft 
10. Third geor 


10A. Moinshoft second geor hand- 
shift; 

11 Retoining wosher 

12. Lack ring 

13. Shifter clutch 

14 Third geor bushing 



1 . 

Sprocket lock nut 

6. 

Thrust wosher 

11. 

Mam drive gear spacer key 

2 

Sprocket lock wosher 

7. 

Roller bearings 44 

12 

Bearing race retoining ring 

3 

Oil deflector 

8 

Main drive gear ail seal 

13 

Beoring race 

4 

Choin sprocket 

9 

Oil seal cork washer 

14 

Gear box 

5 

5A 

Main drive gear 

Main drive gear shoft seal 1965 

10. 

Mam drive geor spacer 

15 

Main drive gear bushing 


brass drift until the bearing housing 
flange seats against the case. 

6. Install the Reverse idler gear on 
three-speed models. 

7. Assemble and secure the retaining 
plate, oil deflector, and retaining plate 
screws. 

COUNTERSHAFT ASSEMBLY 

1. Insert the lockrings and bearing 
retainer washers in the countershaft gear. 

2. Apply grease to the inside of the 
countershaft gear and assemble both rol¬ 
ler sets. 

3. Install the bearing thrust washer in 
the gear end. 

4. Temporarily install the shaft to 
check bearing end-play and motion. Con¬ 
sult the “Transmission Specifications” 
chart for necessary information. 

5. Apply a dab of heavy grease to the 
gear end washer and mount it, and the 
gear, in the case. 

6. Check gear end-play by inserting a 
thickness gauge between the gear and 
washer. Consult the “Transmission Spec¬ 
ifications” chart for proper clearance and 
adjust with the appropriate number of 
washers. (0.074, 0.078, 0.082, 0.085, 
0.090, 0.095, and 0.100 in. washers are 
available.) When the correct amount of 
washers is arrived at, set aside the shaft, 
gear, and gear end washer. 


7. Assemble the Second gear bush¬ 
ing, gear, thrust washer, and gear lock- 
ring on the countershaft gear. 

8. Assemble the shifter clutch, thrust 
washer, first gear bushing, and gear on 
the countershaft gear. 

9. Apply a dab of heavy grease to the 
countershaft gear end washer and place it 
on end of the gear. 

10. Hold the assembly in the case and 
insert the countershaft. Secure the bear¬ 
ing lockwasher and nut, and bend up an 
ear of the washer. 

11. Install the drive unit gasket, drive 
unit, washer, and screw. 

THREE-SPEED GEARBOX 
DISASSEMBLY 

Procedures are basically the same as 
outlined for the four-speed box. Refer to 
the illustrations for parts differences in 
three-speed. 

STARTERS 

Clicking noises from the starter gears 
are an indication of trouble. This will 
occur with the engine running and the 
starter crank in its proper position, and is 
caused by the starter clutch teeth. Tight¬ 
ening down the starter shaft nut on the 
crank gear camplate will often solv e the 
problem. 






Harley-Davidson V-Twins 


Slipping, or partial engagement of the 
starter erank during its eyele, indicates 
either broken or worn starter clutch 
teeth, a damaged elnteli spring, sticking 
of tlu* clutch year on the sprocket 
spacer, or a worn brass fitting. 

Sportster 

DISASSEMBLY 

1 Loosen the front cylinder and ex¬ 
haust pipe. 

2 Remove the starter crank clamp 
bolt and pry the crank Iree of the shaft. 

3. Apply pressure to the end of tlu* 
starter spring and pry it free of the shaft. 

I. Remove tlu* sprocket cover bolts 
and lightly tap of! the cover with a soft 
mallet while pulling it from the shaft. 

5. Push the clutch lever forward and 
disengage tlu* cable. 

6. Remove the clutch. 

7. Free the starter clutch gear, 
sprocket spacer, and clutch spring by ro¬ 
tating the crank gear. 

8. Remove the shaft nut and crank 
gear lock was her. 

9. Loosen the starter crankshaft from 
the crank gear by tapping the shaft end 
with a soft mallet. 

10. Slide out the crankshaft, oil seal, 
shims, and thrust plate. 

INSPECTION 

1. Clean all parts with a suitable sol¬ 
vent, except for the cover gasket if it is to 
be reused, and blow them dry. 

2. Inspect the starter clutch and 
starter clutch gear for worn or damaged 
teeth, and replace if necessary. 

3. Spin the clutch gear on the spacer 
and check for binding. Replace any dam¬ 
aged parts. 

4. Replace the starter clutch spring if 
the length is under 1 in., in a free state, or 
if it is extremely fatigued. 

5. Check the starter crankshaft for dis¬ 
tortion. Check for excessive wear on the 
surfaces of the bearing and on the faces of 
the thrust washer and shaft collar. Re¬ 
place if necessary'. 

6. Temporarily mount the following 
assembly in the left crankcase: crank¬ 
shaft, oil seal, thrust plate, crank gear, 
lockwasher, and shaft nut, checking all 
parts for wear and replacing as necessary'. 

7. Spin the shaft and measure for ex¬ 
cessive end-play with a dial indicator. 
End-play must be within 0.001-0.007 in. 
Shims which are 0.007 in. thick are avail¬ 
able (H-D Part No. 6802). 

8. Inspect the starter crank gear for 
wear or damage, especially to the ears. 
The camplate can be replaced indepen¬ 
dently of the crank gear. 

10. Check to make sure that the cam- 
plate rivets are all secure. 

11. Replace the bushings if excessive 
end-play is present but the shaft is not 
worn. Press the old bushing out and the 
new one in taking cart* to align the bush¬ 
ing hole with the grease-fitting channel. 

12. Only inspect or replace the gear 
stop pin and washer if the engine is not in 
the chassis. These parts rarely need ser¬ 
vice. The pin is a press fit and the washer 
is secured bv peening the pin end. 
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Kick-sl.irter assembly 


1. Crank damp bait, lock washer 

8 Clutch spring 

16. Shoft bushing (2) 

2. Crank and pedal assembly 

9. Shalt nut 

17. Spring stud 

3. Crank spring 

10. Crank gear lock washer 

18. Starter clutch 

4 Sprocket caver bolt (2) 

11. Crankshaft 

19. Crank gear cam plate rivet (5) 

5. Sprocket caver 

12. Crank gear 

20. Crank gear cam plate 

6 Starter clutch gear 

1 3. Crank ail seal 

21 Cronk gear stop pin 

7. Clutch sprocket spacer available 

14 Crankshaft shim—0.007 in. 

22. Crank gear slap pin washer 

(long ar short) 

1 5. Shaft thrust plate 



ASSEMBLY 

1. Insert the oil seal into the crank¬ 
case. 

2. Slide the thrust washer onto the 
countershaft with the flat side up. 

3. Assemble the shim on the shaft (il 
applicable) and insert the shaft in the 
crankcase so that the thrust washer notch 
lines up with the stop pin. 

4. Rotate the crank until the notch on 
the outer end of the shaft is pointing up. 

5. Place the starter gear on the shaft 
end with the recessed portion of the cam- 
plate facing down. The slot should seat 
against the stop pin. Check to make sure 
that the thrust washer has not shifted out 
of place. 

6. Install the lockwasher oxer the 
shaft so that its prong engages the hole in 
the crank gear face, and secure it with the 
flat side of the shaft nut against the 
washer. 

7. Slip the spacer into the starter gear 
so that the grooved side of the gear bush¬ 
ing seats on the spacer lip. 

8. Align the clutch spring small end 
in the gear bushing groove. 

'9. Press the starter gear into mesh 
with the starter clutch, and rotate the 
crank gear so that the clutch gear and 
crank gear also mesh. The spring will 
hold the assembly in place once the 
cover is installed. 

10. Rotate the crank gear to its original 
position. By taking a strip of metal and 
drilling holes to match the rawer screw 
securing holes, the strip can be mounted 
to temporarily hold the spring in position 
until the cover is mounted. 

11. When replacing a sprocket spacer, 
make sure that you use one of the same 
length. If new gears are used, the clear¬ 
ance between tin* teeth must be checked 
in the following manner: 

a Measure the distance from the 
spacer collar to the top of the clutch 
gear teeth. 

h Measure the distance from the top 



Starter crankshaft installation 

1. Starter cronkshoft shim—0007 in. 

2 Starter shaft thrust plate 

3. Starter crank gear slap pin washer 

of the clutch gear teeth to the sprocket 
washer. 

c. Subtract the answer of “b" from 
that of “a” to get the proper clearance. 

d. Use a long spacer if the result is 
less than 0.040 in. after a small spacer 
has already been used. 

12. Install the clutch 

13. Secure the clutch cable end in the 
release lexer, and mount and secure the 
sprocket cover, exhaust pipe, and muf¬ 
fler. 

14. Place the erank spring on the shaft 
end xx'ith tlu* spring end pointing up- 
xvard. Secure the spring on the spring 
stud by prying xvith a screxvdrixer. 

15. Mount and secure the starter 
crank. 
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Glide Models 
DISASSEMBLY 

1. Place a drip pan under the trans¬ 
mission. 

2. Remove the clutch lever rod from 
the release lever, cover nuts and washers, 
and pull the cover and release lever as¬ 
sembly free from the mounting studs. 

3. The clutch release bearing should 
come off with the cover, but may bind on 
the starter clutch. Do not attempt to pry it 
from the cover, but it may be pried free 
from the clutch. 

4. Pull the ptishrod free of the main- 
shaft. 

5. Secure the crank with a vise or vise 
grips which are blocked against move¬ 
ment. 

6. Bend the lockwasher ear from the 
crank nut and remove both the nut and 
the washer. 

7. Pull the starter gear with a claw 
puller or remove the vise and drive the 
crank free with a soft mallet. Block the 
crank and cover against swinging when 
the shaft is free from the gear. 

8. Pull the crank out of the cover and 
the crank spring, thrust washer, crank 
bushings, and oil seal will all come free. 

9. Remove the release lever nut and 
lockwasher, and pull the release lever 
free with a claw puller. 

10. Remove the release finger and 
thrust washer by removing the cotter pin 
and washer; pull the shaft free. 


INSPECTION 

1. Clean all parts with 
vent and blow them drv. 


suitable sol- 


2. Check play between the starter 
crankshaft and the cover bushing, and 
replace if play is excessive. Press new 
bushings in until they are flush with the 
outer surface. 

3. Replace the oil seal if the transmis¬ 
sion was leaking through the starter 
crank. 

4. Check for play in the release lever 
shaft. Replace the shaft if play is exces¬ 
sive. 

5. Inspect the pushrod bearing for 
wear and replace it if the action is not 
smooth or is excessively loose. 

6. Inspect the crank gear camplate and 
gear pin for wear. This is all assembled 
on the starter crank gear and is probably 
worn if the bushings were worn. 

ASSEMBLY 

1. Assemble the release lever shaft, 
lever bushing, release finger, thrust 
washer, lever bushing, washer, and cotter 
pin on the starter cover. 

2. Press the crank bushing and oil 
seal in the cover after lightly greasing the 
seal. 

3. Assemble the crank spring and the 
thrust washer (with beveled side facing 
spring), and insert the crank after lightly 
greasing the shaft. 

4. Block the crank with a vise and 
wind the spring by rotating the cover 
clockwise. 

5. With the crank held in normal po¬ 
sition, install the crank gear so that the 
gear will maintain normal crank position. 

6. Secure the crank with the lock- 
washer and nut, bending the washer ear 
against a flat side of the nut. 



kii kstarter assembly (Glide models) 


1. Sfarfer caver nut (9) 

2 Plain washer (9) 

3 Clutch release bearing 

4 Push rad 

5 Starter crank nut 

6 Eared lock washer 

7 Starter gear 

8. Crank 

9. Thrust washer 

10 Storter crank Spring 
11. Starter caver 


1 2 Release lever nut 
13. Lack washer 

14 Release lever 

15 Release lever sho/t 

16 Cotter pin 
17. Plain washer 
18 Release finger 
19. Thrust washer 

20 Starter crank bushing (2) 
21. O.l seal 

22 Release lever bushing 


23 Release lever bushing 

24. Starter caver gasket 

25. Starter clutch nut 

26. Starter clutch washer 

27. Storter clutch 

28. Starter dutch key (2) 

29. Starter mainshoft gear 

30. Starter clutch spring 

31 Moinshaft gear bushing 


7. Install a new gasket on the case 
studs after applying gasket sealer or 
silver spray. 

8. Install the clutch release bearing 
into the cover so that the slot in the bear¬ 
ing race engages the clutch release lever 
finger. 

9. Slide the pushrod’s narrow end 
into the bearing. 

10. Slide the cover into place making 
sure the pushrod enters the main shaft. 

11. The starter clutch ball plunger and 
the groove in the release bearing inner 
race must be aligned. 

12. Secure the cover. 

13. Fill the case with 1 V 2 pts of oil of 
the same viscosity as that used in the 
engine. 

STARTER CLUTCH 
Disassembly 

1. Remove the starter clutch cover as¬ 
sembly as described in the “Starter Dis¬ 
assembly” section. 

2. Bend the lockwasher ear free of the 
clutch nut and remove both parts. 

3. Pull the starter clutch from the 
mainshaft with Starter Clutch Puller 
(H-D Part No. 95650-42), ora suitable sub¬ 
stitute, taking care not to damage the 
clutch teeth. 

4. Remove the starter clutch keys, 
mainshaft gear, and clutch spring. 

Inspection 

1. Clean .ill parts in a suitable solvent 
and blow them drv , except for the cover 
gasket if it is to be reused. 

2. Inspect the starter clutch, mainshaft 
gear, starter gear teeth, mainshaft gear, 
and starter clutch ratchet teeth. Replace 
if the teeth are rounded, mushroomed, 
chipped, or cracked. 

3. Examine the mainshaft gear bush¬ 
ing and replace if necessary. 

Assembly 

Assemble in reverse order of disas¬ 
sembly. Note the following: 

1. Replace the gasket if possible. 
Apply sealer to the case side of the gasket 
and position it on the case. 

2. Rotate the mainshaft gear to ensure 
free motion and ream tin* bushing if nec¬ 
essary. 

3. Drive the keys into the slots. 

4. Secure the starter clutch nut and 
bend the lockwasher ear against a nut flat 
side. The top of the starter clutch must 
never be less than % in. above edge of 
the gearbox. If overtightened, the starter 
clutch may crack, causing damage to the 
bearing. 

Electric Starter Drive 

1966 AND LATER SPORTSTER , AND 
GLIDE MODELS 

Harley-Davidson uses a Bendix-type 
drive assembly. W hen the starter button 
is depressed, the solenoid withdraws its 
plunger, causing the pinion shifter lever 
to piv ot on its base. The arm of the lever 
rides in the shifter collar and the pivoting 
action causes the pinion gear to move 
along the shaft. Rather than a worm 
sleev e, the shaft itself has special threads 
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1 



Electric starter shaft, housing, and solenoid 


1. 

Cover 

13 

Solenoid 

22. 

Shaft 

2. 

Terminal nut and lockwasher (2) 

14. 

Pinion gear and shaft 

23. 

Nut ond lockwasher (2) 

3. 

Terminal nut and lockwasher 


assembly 

24 

Shifter lever screw 

4. 

Retainer cap 

15. 

Thrust washer (1971 & 

25. 

Shifter lever 

5. 

Pin 


earlier 

26. 

Oil deflector 

6. 

Spring 

16. 

Pinion shaft nut 

27. 

Oil deflector O-ring 

7. 

Balt and lockwasher (2) 

17. 

Pinion and shifter collar 

28. 

Drive gear 

8. 

Spacer bar 


assembly 

29 

Starter shaft housing 

9. 

8aat 

18. 

Lack ring 

30. 

Washer 

10. 

Gasket 

19. 

Pinion gear 

31. 

Needle bearing 

11. 

Plunger 

20. 

Shifter collar 

32. 

Needle bearing 

12. 

Plunger spring 

21. 

Spacer 

33. 

Starter motor 


2. Remove the nuts and lockwashers 
from the solenoid terminals and discon¬ 
nect the wires. 

3. Remove the drive housing end 
cover holts', lockwashers, and end cover. 

4. Press on the solenoid shaft pin re¬ 
tainer cup, and remove the shaft retainer 
pin and the plunger shaft spring. 

5. Remove the solenoid securing 
holts, lockwashers, spacer har, and sole¬ 
noid assembly. 

6. Remove the solenoid boot, 
plunger, and plunger spring. 

7. Remove the pinion shifter lever 
screw and lift the lever free. 

H. Remove the starter drive shaft as¬ 
sembly. 

9. Place the drive gear in a wood or 
copper-lined vise and remove the shaft 
nut. This must he done with rubber or 
cloth between the jaws of a vise grip, or 
something similar, so that nut is not 
marred or distorted. The nut has a left- 
hand thread. 

10. Slip the pinion gear and shifter 
collar from the shaft. 

11. Using snap-ring pliers, remove the 
shift collar retaining ring and separate 
the pinion gear from the shifter collar. 

12. Slip the spacer from the shaft. 

13. Bushings are a press fit and should 
be removed only if they are to he re¬ 
placed. 

Solenoid Starter Drive Shaft 
Inspection and Repair 

1. Clean all parts in a suitable solvent 
and blow them dry. 

2. Inspect all parts for excessive wear 
and replace as necessary. Pay special at¬ 
tention to all gear and pinion teeth. Com¬ 
plete assemblies are available as well as 
individual parts. 

3. Check the bushings for excessive 
play and replace if necessary. 

4. Repack the needle bearings with 
grease and press-fit them until they are 
flush with the outside of the housing. 

5. Replace, if possible, the collar re¬ 
taining ring if it has been remov ed. 


which are constantly meshed with the 
threads in the pinion gear. 

At the same time the plunger is with¬ 
drawn, the solenoid completes the starter 
motor circuit which rotates the starter 
shaft. When the pinion gear reaches the 
collar of the starter shaft nut, it stops and 
engages the clutch gear. The spiral 
threads allow the pinion gear to back off 
if it doesn’t mesh properly. 

When the button is released, the 
plunger again shifts the lever so the pin¬ 
ion gear resumes its inoperative position 
and the starter motor circuit is broken. 
The clutch gear is a one-way clutch 
which will allow the starter shaft to spin 
independently of the engine through a 
ratcheting action. This means that if von 
don’t release the button after the engine 
starts, no damage will occur to the starter 
or the starter drive mechanism. 

Solenoid and Starter Drive Shaft 
Disassembly 

l. Disconnect the battery ground 
wire from the negative terminal post. 
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Engine Specifications 

Sportster Clide Models 


VALVES 


Fit in guide (EX) (loose) 

0.0025-0.0045 in. 

0.001-0.006 in. 

Fit in guide (IN’) (loose) 

0.0015-0.0035 in. 

0.002-0.00! in. 

Spring (outer) 

valve dosed 

52-62 lbs at 1%2 in. 


valve open 

155-165 lbs at in. 

CD 

Spring (inner) 

valve closed 

30-35 lbs at 1%* in. 

© 

valve open 

Spring free length 

75-85 lbs at a » in. 

I 1 ** in. (outer) 
l-*8n in. (inner) 

© 

HOCKEH AHM 

Fit in hushing (loose) 

CD 

0.0003-0.002 in. 

End clearance 

0.003-0.001 

0.001-0.025 in. 

PISTON 

Fit in cylinder (loose) 

0.0025-0.003 in. 

0 001-0.002 in. 

Ring gap 

© 

0.0]0-0.020 in. 

Compression ring side clearance 

® 

0.001-0.005 in. 

Oil ring side clearance 

0.003-0.005 in. 

0.003-0.005 in. 

Piston pin fit 

Light hand press at 

70 degrees Farenheit 

CONNECTING HOD 

Piston pin fit (loose) 

0.0008-0.0012 in. 

0.0008-0.0012 in. 

End play between flywheels 

0.006-0.010 in. 

© 

Fit on crank pin 

® 

© 
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Solenoid and Starter Drive Shaft 
Assembly 

Assemble in reverse order of disas¬ 
sembly. Note the following: 

1. Lightly lubricate the bearings with 
heavy grease. 

2. Secure the shaft nut with a thread¬ 
locking sealer. 

3. Spin the assembled shaft in .the 
bearings to check for free movement. 
This will indicate whether or not the 
shaft nut was distorted during removal. 

4. Stake the starter shaft housing 
washer. 

5. Secure the battery cable and two 
red wires to the solenoid “top” terminal. 


LUBRICATION 

SYSTEMS 

OIL PUMP 

Sportster and Glide models have both 
feed-type and scavenger gear-type 
pumps incorporated in one pump body. 

Oil pumps are long-life units which 
seldom require repair. Therefore, one 
should check all related possibilities 
which might contribute to a “light-on” or 
“no-pressure” situation before disas¬ 
sembling the pump. 


Sportster 

OIL PUMP CHECK VALVE 
DISASSEMBLY 

1. Clean the pump surface and its sur¬ 
rounding area thoroughly with a suitable 
solvent and blow it dry. 

2. Disconnect the oil pressure switch 
wire and remove the switch, oil pump 
nipple, check valve spring, and ball 
valve. 

OIL PUMP CHECK VALVE 
INSPECTION 

1. Clean all parts in a suitable solvent 
and blow them dry- Blow out the nipple 
oil passage and the spring guide. 

2. Inspect the nipple and spring lor 
free-motion, wear, and damage, and re¬ 
place if necessary. Spring free-length 
should be l ,5/ 64 in. 

3. Inspect the nipple threads and re¬ 
place them il they are worn or damaged. 

4. Replace the valve balls if they are 
ringed or are not perfectly smooth. 

5. Inspect the ball valve seat for a 
clean and smooth condition. Slight pit¬ 
ting or striation marks can sometimes be 
removed by gently tapping with a suit¬ 
able drift. Replace the pump body if such 
defects can not be corrected. 

OIL PUMP CHECK VALVE 
ASSEMBLY 

1. Assemble in the reverse order of 
disassembly. 

2. All of the parts must be absolutely 
clean. 


Engine Specifications (cont.) 



Sportster 

Glide Models 

OIL FEED PUMP PRESSURE 

Minimum 

6 psi at 20 mph 

12-3o psi 

TAPPETS . . 

Guide fit in crankcase (press) 

0.0005-0.001 in. 

0.002 in. (tight) 
0.002 in. (loose) 

* Fit in guide (loose) 

0.0005-0.001 in. 

0.001-0.002 in. 

Roller fit 

0.0a5-0.001 in. 

0.0005-0.001 in. 

Rnller end clearance 

0.008-0.010 in. 

0.008-0.010 in. 

GEAR CASE 

Intermediate gear shaft in bushing 

0 0005-0.001 in. 

— 

Intermediate (idler) gear on shaft 

(loose) 

— 

0.001-0.0015 in. 

GEAR CASE 

Cam gear shaft in bushing 

0.0005-0.002 in. 

0.001-0 0015 in. 

Cam gear shaft in needle bearing 

0.0005-0.0025 in. 

0.0005-0 003 in. 

Cam gear shaft end-play 

— 

0.001-0.005 in. 

Cam gear backlash 

0.0002-0.005 in. 

— 

Timer gear end-play 

— 

0.003-0.007 in. 

Idler gear end-play 

— 

0.003-0.020 in. 

Breather gear end-plav 

— 

0.001-0.005 in. 

Oil pump driveshaft 

(crankcase bushing) 

— 

0.0008-0.0012 in. 

FLYWHEEL ASSEMBLY 

Gear shaft nut torque 


© 

Sprocket shaft nut torque 

© 

© 

Crankpin nuts torque 

150 ft lbs 

© 

Run-out (flywheels) (at rim) 

0.003 in. maximum 

0.003 in. maximum 

Run-out (mainshnfts) 

0.002 in. maximum 

0.001 in. maximum 

End-play in crankcase 

— 

— 

SPROCKET SHAFT REARING 

Clip fit in crankcase (press fit) 

0 005-0.0025 in. 

0.0015-0 0035 in. 

Cone fit on shaft (press fit) 

0 0002-0 0012 in. 

0.0002-0 0015 in 

End-plav 

0.001-0.010 in. 

0.001-0.006 in. 

Shaft fit in bearing (loose) 

— 

— 

Fit in oil return bushing 

— 

— 

PINION SHAFT REARING 

Shaft fit in roller bearing (loose) 

0.0005-0.0015 in. 

0 0004-0.000S in. 

Shaft fit in cover bushing (loose) 

0.0005-0.0015 in. 

0.0005-0.0012 in. 


(T Spring (nuter) 

valve closed: 105-115 lbs at in. 
valve open: 180-190 lbs at 1 in. 

® Spring (inner) 

valve closed 20-30 lbs at !*)<; in. 
valve open 70-80 lbs at in. 

® Spring free length 
l 3l fb in. (outer) 

I-‘*M in. (inner) 

® Fit in bushing (loose) 

1971 and earlier 0.0005-0.002 in. 

1972 and later: 0 001-0 0025 in. 

® King gap 

1971 and earlier: 0 010-0 020 in. 

1972 and later: 0 015-0 025 in. 

® Compression ring side clearance 

1971 and earlier 0.025-0 004 in. 

1972 and later: 0 0035-0.005 in 
(7) End play 

between flywheels: 0 005-0 025 in. 
® Fit on crankpin: 0.0005-0 001 in. 


^ Fit nn crank pin 

1900-1971: 0 0000-0 001 in. 
1972 and later: 0 001-0.0015 in. 
Gear shaft nut torque 

1971 and earlier: 100 ft lbs 

1972 and later: 150 ft lbs 
© Gear shaft nut torque 

1971 and earlier: 100 ft lbs 

1972 and later. 170 It lbs 
© Sprocket shaft nut torque 

1971 and earlier: 100 ft lbs 

1972 and later: 150 II lbs 
P Sprocket shall nut torque 

1969 and earlier. 100 II lbs 
1970-1971. 170 ft lbs 
1972 and later: 400 ft lbs 
© Crank pin nuts torque 

1971 and earlier 175 ft lbs 

1972 and later: 200 ft lbs 


Transmission Specifications 

Sportster Clide Model* 


CLTTCH 

T\pe 

Capacilv (torque) 

Spring Pressure (total) 

Bearing fit (loose) 

Clutch release rod reply movement 

CHAIN' 

Primary (type) 

Slack 


© 

1900 in./lbs 

® 

0.0005-0.002 in. 
Hi in. 


in. pitch, triple 
r, s- 7 sin. (cold) 
%—•'*s in. (hot) 


STARTER 

Minimum clearance between starter 
clutch gear teeth and clutch 
Crankshaft end-plav 


0.040 in. (crank in up 
position) 

0.001-0 007 in. 


Drv multiple disc 

©' 

0 

0.002-0.003 in. 

:i s-\ in. 

in. pitch, double 
:, h— 7 v in. (cold) 
in. ( hot) 
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3. Lightly oil all of the movinK parts. Transmission Specifications (cont.) 

4. Check for free ball aclion and seal--_____ 

tll£. Sportster Glide Models 


GEAR BOX 

Shifter mechanism 

Free operation in all 
positions 


Cam eml-play 

— 

0.005-0.0065 in. 

MAIN AND COUNTERSHAFT 

CHOU l’S 

Clutch gear end-plav (louse) 

0.001-0.002 in. 

— 

Clutch gear outer bearing (loose) 

O.OO01-0.0017 in. 

— 

Clutch gear inner bushing 

— 

— 

Clutch gear hall bearing 

0.0001 in. (loose) 

0.0009 in. (tight) 

— 

Low gear bushing 

(on shaft) 

0.0005-0.00016 in. 

0.000-0.0015 in. 

(loose) 

(in gear) 

— 

0.0005-0.0025 in. 

(loose) 

(end-plav) 

0.004-0.009 in. 

_ 

Low gear end bearing 

(loose) 

— 

0.005-0.002 in. 

(end-play) 

— 

0.008-0.012 in. 

(in housing) 

© 

— 

(on shaft) 

© 

— 

(housing in ease) 


— 

Second gear bushing 

(nn shaft) 

0.001-0.0025 in. 

(loose) 

0.000-0.0015 in. 

(loose) 

(in gear) 

— 

0.0005-0.0025 in. 

(loose) 

(end-plav) 

— 

0.003-0.017 in. 

Third gear bushing 

(on shaft) (loose) 

0.002-0.003 in. 

0.001-0.002 in. 

(in gear) 

— 

press fit 

(end-plav) 

0.015-0.025 in. 

0.000-0.017 in 

Reverse gear and bearing 

(mainshaft) 

— 

— 

(countershaft) 

— 

— 

MAIN AND COUNTERSHAFT 

GROUPS 

Reverse gear bushing 

(on shaft) 

— 

— 

(in gear) 

— 

— 

High gear end bearing (inner) 

— 

— 

Drive gear (on shaft) 

0.0005-0.003 in. 

(loose) 

— 

roller bearing (loose) 

— 

0.0005-0.002 in. 

inner bearing 

— 

0.002-0.003 in. 

end-plav 

— 

0.003-0.013 in. 


© Clutch type 

1970 and earlier: dry multiple disc 

1971 and later: wet multiple disc 
© Clutch capacity 

1970 and earlier: 281 ft lbs 

1971 and later: 206 ft lbs 
© Spring pressure 

1970 and earlier: 150 lbs 
1971: 231 lbs 

1972 and later: 257 lbs 
© Spring pressure 

1970 and earlier: 475 lbs 

1971 and later: 315 lbs 


© Low gear end bearing in housing 

1970 and earlier: snug fit 

1971 and later: 0.0015 in. (loose)-0.0001 in. 
(press) 

© Low gear bearing nn shaft 

1970 and earlier: light press 

1971 and later: 0.0001 in. (loose )-0.0010 in. 
(press) 

© Lmv gear end bearing housing in case 

1970 and earlier: light press 

1971 and later: 0.0005 in. (loose)-0.0010 in. 
(press) 


OIL PUMP DISASSEMBLY 

1. Remove* the engine from the frame 
as described in “Engine Removal.” 

2. Clean the pump surface and its 
surrounding areas thoroughly with a suit¬ 
able solvent and blow it dry. 

3. Remove the crankcase stud nuts 
and the assembled pump. Tap with a 
hammer on a piece ol brass or wood, held 
on tilt* breather sleeve, to loosen it if nec¬ 
essary . 

4. Disassemble the check valve as 
described in “Oil Pump Check Valve 
Disassembly.” 

5. Remove the oil pump body plate 
and the body plate gasket. 

6. Remove the retaining rings with 



vy 


Sportster oil pump 
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snap-ring pliers (or split-ring if appli¬ 
cable) and slip the scavenger gears free. 

7. Remove the breather valve key. 

8. Remove the oil pump cover and 
breather valve assembly. 

9. Remove the oil pump and the idler 
gears. 



10. 

Breather valve key 


II. 

Oil pump cover 


12. 

Body cover gasket 

Oil pressure switch 

13. 

Pump gear 

Oil pump nipple 

14. 

Pump idler gear 

Check valve spring 

15. 

Oil pump seal 

Boll valve 

16. 

Oil pump body 

Body plale 

17. 

Body gasket 

Bady plale gasket 

18 

Drive lack pin 

Retaining ring 

19. 

Breather valve gear 

Retainer (2) (Half ring) 


ond shaft 

Scavenger pump gear 

20 

Crankcase breather 

Scavenger pump idler 


valve screen 

gear 

21. 

Idler gear shaft 


10. Pry the oil pump seal free. 

11. Punch-drive the lockpin free from 
the oil-pump breather valve gear. Re¬ 
move the gear from the pump cover only 
if it is necessary. 

12. Remove the breather valve screen. 

13. Press the idler gear shaft free only 
if replacement is necessary. 

OIL PUMP INSPECTION 

1. Clean all of the parts in a suitable 
solvent and blow them dry. Blow all pas¬ 
sages free. 

2. Replace all gaskets, the retaining 
ring, lockpin, and the oil seal. Home¬ 
made gaskets must be avoided since the 
proper thickness and proper passage 
holes are essential. 

3. Replace all worn or damaged parts. 

4. Inspect the pump body for wear or 
damage. 
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5. Inspect all of the gears for worn or 
damaged teeth and replace them as nec¬ 
essary. 

6. Replace the breather valve key if it 
is worn or loose. 

7. Inspect the breather valve and 
pump for wear and damage. 

8. Check that the valve is a free fit. 

OIL PUMP ASSEMBLY 

1. Assemble in the reverse order of 

disassembly. , 

2. Lightly oil all of the moving parts. 

3. Assemble the check valve as de¬ 
scribed in “Oil Pump Cheek Valve As¬ 
sembly.” 

4. Place the breather valve screen in 
position and secure it with a daub of 
grease. 

5. Assemble the breather v alv e in the 
oil pump cover and secure it with a lock- 
pin. 

6. Press a new scavenger-pump idler 
gear shaft into the pump body if the old 
one has been removed. 

7. Assemble the pump gears to the 
pump body. 

8. Secure the body gasket using a 
non-hardening sealer. The gasket must 
be carefully aligned to permit free oil 
passage. 

9. Assemble the assembled breather 
valve and cover to the pump body. 

10. Place a thin strip of acetate tape 
over the groove in the breather valve 
shaft. Install a new oil seal flush into the 
pump body counterbore with the seal’s 
lip facing the body. Remove the tape. 

11. Install the breather valve key and 
scavenger pump gears, and secure them 
with a retaining ring (or retainer, which¬ 
ever is applicable). 

12. Install a new Ixxly plate gasket 
using a non-hardening sealer. The gasket 
may be flattened if necessary by soaking 
it in water before sealing it. 

13. Slide the oil pump and the body 
plate onto the crankcase studs, and 
evenly secure the studs. 

14. Check for free-motion of the gears. 
If the gears bind, the pump may be 
slightly out of alignment. Remedy this by 
loosening the stud nuts and gently tap¬ 
ping the pump with a soft mallet until the 
correct alignment is attained. 

15. Time the breather v alve as follows: 

a. Remove the gearcase cover as de¬ 
scribed in “Gearcase Disassembly”; 

b. Rotate the engine until the fly¬ 
wheel timing mark is aligned in the 
crankcase view port; 

c. Position the breather gear so the 
valve hole aligns with the pump body 
hole; 

d. Shift the breather gear two teeth 
to the right; 

e. Place the breather screen and 
pump gasket in position; 

f. Install the pump carefully on the 
mounting studs and the breather gear 
will then assume the correct timing po¬ 
sition; 

g. Check to be sure that the breather 
valve hole and the pump body hole are 
aligned. The flywheel timing mark 
must still be correctly aligned; 

h. Assemble and secure the gearcase 
cover and pump. 



Glide model (1967 and eadier) oil pump u*>NemI>l\ 


1. Oil pressure switch 

2. Cover sfud nut or bolt ond 

washer 

3 Oil pump cover 

4 Cover gasket 

5. lock ring 

6. Drive geor 

7. Geor key 

8 Idler gear 

9. Oil pump body mounting stud 
nuts and washers (2) 


10. Oil pump body 

11. Oil pump geor drive shaft 

12. Drive geor 
1 3. Gear key 

1 4. Idler geor 

15. By poss volve plug 

16. By-poss valve spring 

17 Check valve spring caver 

18 Check valve spring cover screw 

19 Check valve spring 

20 Check volve boll 


21. Chain oiler adjusting screw 
lock nut 

22 Choin oiler adjusting screw 

22A Choin oiler screw (1965-67) 

23 Choin oiler odj. screw washer 

24A. Oil line nipple (2) (1965) 

24B. Oil line nipple (2) (1968) 

25. Choin oiler pipe 

26 Body goskef 

27. Idler geor shaft 



Glide model (1968 and later) oil pump asvt mldy 


Glide Models 

OIL PUMP DISASSEMBLY (WITH 
ENGINE IN FRAME) 

1. Disconnect the oil switch, feed, 
and scavenger lines from the pump body. 

2. Remove the cover stud nuts or 
bolts and their w ashers. 

3. Slip the oil pump cover and the 
cover gasket from the gearcase studs. 

4. Remove the driveshaft snap-ring 
with snap-ring pliers, and then remove 
the drive gear, gear key, and idler gear. 

5. Remove the stud nuts which 
mount the oil pump body and then re¬ 
move the body. 

6. Remove the oil pump gear drive- 
shaft. 


7. Remove the scavenger (1968 and 
later) or the feed (1967 and earlier) drive- 
gear, gear key, and the scavenger idler 
gear and key. 

8. Remove the by-pass valve plug, 
spring, and spring sleeve. 

9. Remove the check valve cover 
screw, spring, and ball valve. 

10. Loosen the chain oiler adjusting 
screw locknut (if applicable) and gently 
seat the adjusting screw’ while counting 
the number of turns necessary to seat it. 
Remove the adjusting screw and w’asher. 
The screw must be replaced in the same 
position during assembly. 

11. Remove the chain oiler screw- on 
1965-67 models. 

12. Remove the oil pump nipples. 

13. Do not mix anv gears or keys. 
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Oil lines (1968 and later) 


1. Oil supply line from lank 5. Return line from choin housing 7. Overhead ond lappet oil screen 

2. Oil return line to tank 6. Front chain oiler line to choin plug 

3. Vent line to oil tonk housing 8 Rear chain oiler adjusting screw 

4 Vent line to chain housing 


OIL PUMP DISASSEMBLY (WITH 
ENGINE REMOVED FROM FRAME) 

1. Remove tlu* engine from the* frame. 

2. Remove tlu* gearcase cover securing 
screws, cover, and cover gasket 

3. Remove tlu* left-hand threaded pin¬ 
ion year nut from the pinion shaft using 
tlu- Clear Shaft Nut Socket Wrench (11-0 
Fail No. 9-1555-55); vise grips may he 
substituted. 

•4. Remove the pinion gear with Pinion 
Gear Puller (H-D Part No. 96830-51) or a 
suitable, standard gear puller. 

5. Remove the pinion gear key, spring, 
spacing collar, and the oil pump pinion 
shaft gear. 

6. Remove the pump drive-gear shaft 
spring-ring, drive gear, and shaft ke>. 

7. Remove the pump body nuts and 
bolts, then slip the assembled pump and 
pump gear driveshaft from the gearease. 

S. Disassemble the pump as described 
in the previous section. 

OIL PUMP INSPECTION 

1. Clean all of the metal parts in a suit¬ 
able solvent and blow them dry. 

2. Blow all of the passages clear. 

3. Inspect the valves and seats for pit¬ 
ting and wear, and replace the pump if its 
seats are damaged. 

4. Inspect the keys and key seats for 
damage or excessive clearances—es¬ 
pecially the pump gear shaft key if oil 
does not return to the tank, or the drive- 
shaft key if oil is not being circulated. 

5. Inspect all gears for wear or dam¬ 
age, and replace them if necessary. 

OIL PUMP ASSEMBLY 

1. Assemble in the reverse of disas¬ 
sembly. 

2. All the gears and keys must be re¬ 
placed in their proper locations. 

3. Replace gaskets and lockrings. Only 
factory approved gaskets should be used. 

4. Secure the bolts and nuts evenly to 
no more than 4-5 ft lbs torque or damage 
to the gasket and pump will result. 

5. If leaks persist, replace the gaskets 
again. A small amount of non-hardening 
sealer may be used if great care is taken 
not to clog any passages. 

6. Replace the oil hose clamps and 
squeeze them tight. Worm-type automo- 



Oil lines (1965-1967) 

1. Oil lupply line from tonk 6. Front chain oiler line to 

2. Oil return line to tank choin housing 

3 Vent line to oil tank 7. Overhead and tappet oil 

4 Vent line to choin housing screen plug 

5. Return line from chain 8. Rear choin oiler adjusting 
housing 
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tive hose clamps may be used and will 
require no special tools. 

7. See Step 15 under Sportster “Oil 
Pump Assembly,” for breather informa-, 
tion. 

Oil Pump Minimum Pressure 

Sportster 6 psi at 20 mph 

Glide models 25 psi at 20 mph 

35 psi at 30 mph 


FUEL SYSTEM 


NOTE: For an operational theory y 
general inspection , and trouble - 
shooting chart , refer to the “ Carbu¬ 
retor" section under “General Infor -' 
mat ion.” 


CARBURETOR 
Linkert Model DC 

The Model DC is a plain, tube-type 
carburetor with venturi, discharge 
nozzle, adjustable high- and low-speed 
needles, and a fixed jet. The only moving 
parts are the throttle shaft, disc, and float 
assemblies. 

REMOVAL 

1. Remove the air cleaner cover, ele¬ 
ment, and back plate. 

2. Disconnect the fuel line at the car¬ 
buretor. 


3. Remove the carburetor bracket (if 
applicable). 

4. Remove the two carburetor securing 
bolts and pull the carburetor out and off. 

DISASSEMBLY 

1. Remove the three throttle body 
screws, lockwashers, body gasket, idle 
hole body plug, low-speed needle valve, 
washer, and the needle valve spring from 
the throttle body. 

2. Free the throttle disc from the 
shaft by removing the throttle shaft 
screws and lockwashers. 

3. Remove the stop screw and spring 
from the throttle lever, then remove the 
throttle lever clamping screw from the 
lever. Remove the spring, washer, and 
shaft from the throttle body. 

4. Remove the carburetor bowl, by 
tapping it gently, after having removed 
the four bowl attaching screws. 

5. Carefully separate the bowl gasket 
from the bowl. 

6. Free the float by remov ing the float 
rod and unscrewing the flat speed nut. 

7. Lift the float valv e and seat assem¬ 
bly free. 

8. Remove the float lever and bracket 
assembly by removing the float lever 
screw, lockwasher, and float washer. 

9. Remove the support bracket (if ap¬ 
plicable), lockwasher, and nut. 

10. Removing the bowl nut and gasket 
reveals the idle tube which should re¬ 
main in the body. Do not attempt to re¬ 
move it from the bowl nut, but, if it re¬ 
mains in the body after the bowl nut is 
removed, it must be removed by tugging 
gently at the plug end. 

11. Remove the nozzle using a screw¬ 
driver with a clean, flat head to ensure 
that no damage is done to the jet orifice. 


tcrew 
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1 Throttle body screw ond 

16. Bowl mounting screw (4) 

30 High speed needle volve 

wosher (3) 

17 Bowl 

extension housing 

2 Body gosket 

1 8 Bowl gosket 

31. High-speed needle volve 

3 Idle hole body plug 

19 Float nut 

32 High-speed needle valve 

4 Low speed needle volve 

20. Float 

packing nut 

5. tow speed needle volve washer 

21. Float valve and seat 

33. High speed needle volve 

6 Low tpeed needle volve spring 

22 Floot lever screw and woshers 

packing 

7 Throtile shoft screw (2) 

23. Floot lever ond brocket 

34 Corburetor jet 

8 Throttle disc 

ossembly 

35 Drain plug ond gosket 

9. Throttle level clamping screw 

24 Support brocket nut ond lock 

36 Idle passage tube 

10. Throttle lever 

wosher 

37 Throttle shaft screw 2 

11. Throttle shoft spring 

25 Support brocket 

38 Vent clamp 

12 Throttle shoft wosher 

26. Bowl nut 

39 Vent housing 

13. Throttle lhoft 

27 Bowl nut gosket 

40 Vent gasket 

14. Throttle lever stop screw 

28. Idle tube ossembly 

41. Idle bleed tube 

15 Throttle lever stop screw spring 

29. Moin nozzle 



the main passage with a 0.073 in. drill bit 
(H-D Size No. 17). 

7. Clean the high-speed bit needle 
seat holes with a 0.052 in. drill bit (H-D 
Size No. 55) for models DC-1, 1L, 1M, 10, 
6, 7, and 12. For model DC-2, use a 0.028 
in. drill bit (H-D Size No. 70). 

8. Check to see that the two vents in 
the carburetor body are open. 

9. Be sure not to enlarge any passages 
and examine all of the connecting sur¬ 
faces for possible leaks. Replace any 
leaky part or any part on which wear has 
caused excessive clearances. 

ASSEMBLY 

1. Assemble the vent housing as¬ 
sembly, gasket, idle bleed tube, clamp, 
and screw in the carburetor body. 

2. Slip the tubes into their holes and 
tap the housing into place. 

3. Secure the clamp just tight 
enough so that the outer ends will touch 
the body Ixisscs. 

4. Assemble the drain plug, gasket, 
and high-speed jet on the carburetor 
body. 

5. Back out the needle valve before 
installing this assembly in the main body 
so that the point will not enter the valve 
hole when the two units are secured 
together. 

6. Position the needle valve so it 
doesn’t jam into the seat hole and cause 
damage. 

7. Assemble the nozzle. 

8. Locate the idle tube in the body 
hole and press it in until about V32 in. ex¬ 
tends out from the nozzle hole. 

9. Install the bowl nut and gasket; 
this should hold the idle tube in place. 

10. Assemble the float valve and seat 
assembly, and install the float lever 
bracket screw loosely so that an adjust¬ 
ment can be made if necessary'. 

11. Holding the float valve and seat 
halfway into the bowl, align the lever 
fingers with the groove in the valve and 
bring them together while turning the 
valve into its seat. This must be done 
with the Ixnvl removed from the body. 

12. Invert the bowl and measure the 
distance from the top of the float rod to 
the outer edge of the bowl flange which 
is directly opposite the fuel inlet fitting, 
at the point vv here the float valve seats 


12. Free the high-speed needle valve, 
packing nut, and packing by removing 
the high-speed needle valve extension 
housing. 

13. Remove the jet which is located di¬ 
rectly across from the high-speed needle 
valve hole. 

14. Free the idle passage tube by re¬ 
moving the drain plug and gasket. 

15. Remove the vent housing, gasket, 
and idle bleed tube by removing the 
clamp and securing screws. 

INSPECTION 

1. Clean all of the parts, other than the 
gaskets and float, in a carbon and gum¬ 
dissolving solution such as Gunk Hydro- 
Seal® (which is recommended by the 
factory). Rinse thoroughly and blow 
them dry. 


2. Clear all of the carburetor barrel 
passages with compressed air. Do not 
scrape the carbon deposits with any steel 
instrument. 

3. Replace the throttle shaft if there is 
more than 0.002 in. play noticeable at the 
bearing. 

4. Clean out the idle port holes in the 
throttle body with a drill bit if necessary, 
taking care not to increase the hole size. 
The proper drill bit size for models DC-1, 
1L, 1M, and 10 is 0.028 in. (H-D Size No. 
70), the DC-2 uses a 0.0465 in. (H-D Size 
No. 56) drill. 

5. Open the idle jet hole with a 0.043 
in. drill bit (H-D Size No. 57) and the an¬ 
gular hole which it meets w ith a 0.0635 
in. drill bit (H-D Size No. 52). 

6. Clear the nozzle bleed holes with a 
0.055 in. drill bit (H-D Size No. 54) and 
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lightly, the distance should be 1 in. ± Vb-i 
in. 

13. Adjust the slotted float lever 
bracket until the proper measurement is 
obtained and then secure the bracket 
screw. 

14. Place the float on the rod with the 
flat side up and secure it with a speed 
nut. 

15. Mount the bowl to the carburetor 
main body, taking care not to crush the 
gasket. 

16. Insert the throttle shaft so that the 
screw seats align with the screw holes on 
the throttle disc and then loosely mount 
the throttle disc, with the identification 
number facing out. 

17. Rotate the disc and note whether it 
binds anywhere. When a position is ob¬ 
tained where movement is free, secure 
the disc and recheck its movement. 

18. Install the throttle lexer stop screw 
and spring. 

19. Install the throttle lever, throttle 
shaft spring, and washer, and position 
them so that slight end-play exists when 
the lexer is clamped tightly. Place the 
disc and lexer in an open position and 
secure the throttle lever clamping screxv. 

20. Install the loxv-speed needle jet, 
xvasher, and spring, taking care not to 
bevel the seat xvith excessive pressure. 

21. Secure the idle hole body plug. 

22. Insert the idle passage tube into 
the carburetor body xvith the bexeled end 
out. 

23. Assemble the throttle body on the 
main body, using a nexv body gasket to 
ensure proper thickness. Do not use a 
homemade gasket because the correct 
thickness is critical. 

24. Mount the carburetor and adjust it. 

Tillotson Model HD 

The model HD is* a diaphragm-type 
carburetor. 
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PRELIMINARY INSPECTION 

(Complete all tests before replacing 
any parts.) 

1. Without removing the carburetor, 
inspect the accelerating pump as follows: 

a. Remoxe the air cleaner. 

b. Prime the carburetor by gently 
manipulating the diaphragm xvith a 
toothpick which can be inserted 
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through the small hole in the bottom of 
the plastic pump cover. 

e. Txvist the throttle several times, 
slowly and then rapidly, xvith the pet- 
cock in the open position. Observe the 
action of the pump and note xvhethcr a 
constant jet of fuel is delivered xvith 
each stroke. Replace the diaphragm 
valx es and/or pump plunger if the de¬ 
sired result is not obtained. 

2. Clean the high, intermediate, and 
loxv-speed passages in the following 
manner: 

a. Remoxe the high-speed screxv 
plug from the rear of the carburetor and 
gently seat the intermediate needle. 

b. Apply a maximum of 90 lbs of air 
pressure to the high-speed channel. 

c. Open the intermediate and idle 
needles by three or four turns and 
apply air pressure again. 

d. Adjust the carburetor and deter¬ 
mine xvhether or not the performance 
has been enhanced. 

3. Test the inlet needle and seat for 
air leaks in the folloxving manner: 

a. Secure all plastic coxer screxvs 
firmly. 

b. Use Bulb Tester (H-D Part No. 
94750-68) to pressure-check the needle 
and seat. With a tester installed in the 
carburetor inlet fitting and xvith the 
xent fitting plugged xvith a finger, 
apply 1-1 Vi lbs of pressure. A moist 
needle should hold about 3-6 lbs and is 
a better indicator than a dry one. 

c. If a tester is not available, exam¬ 
ine the needle tip. If excess pressure 
has been applied, the tip xvill appear 
slightly flattened and the seat xvill be 
beveled. 

4. Remoxe the carburetor and inspect 
the intermediate adjustment needle and 
spring for binding xvhich xvill prexent it 
from realizing its true seat. 

a. Shorten each end of the spring 
xvith a grinder and test it for proper 
seating by applying blue dye to the end 
of the needle taper. Screxv the taper 
lightly doxvn into its seat and check to 
see if the blue has been disturbed. 

5. Test the main nozzle ball check 
valve for leakage in the following man¬ 
ner: 

a. Seal one end of the main jet port 
in the venturi xvith your finger and in¬ 
sert an appropriate size rubber tube 
into the opposite end of the xenturi. 
Apply alternate vacuum and pressure. 
Pressure should cause the ball to seat 
and vacuum pressure should release 
the ball from the nozzle assembly. 

b. Replace the main nozzle check 
valve assembly if any leakage is 
present. 

c. Remoxe the xvelch plug by 
punching it off center xvith an appropri¬ 
ate punch. Drift it into the venturi 
gently, using a soft mallet and an ap¬ 
propriate drift. 

cl. Replace the nexv check valve 
using a drift. Drift (H-D Tool No. 
96962-68) is available for these opera-* 
tions. 

6. Examine the idle needle and seat 
for damage. 

7. Examine the choke relief disc 
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(upper half of the choke shutter) for dam¬ 
age. 

8. Remoxe the diaphragm cover and 
examine the accelerator pump leather 
and spring for xvcar or damage. 

9. On late 1968 models, examine the 
accelerator-pump outlet check-xalxe ball 
for freedom of movement. 

10. Inspect the gasket and diaphragm 
for damage and replace them if their sur¬ 
faces are not uniform. The gasket should 
adhere to the body. 

11. Check the diaphragm xvasher and 
the diaphragm for excessixc movement, 
and replace if drag is not present. 

12. Check the inlet needle linkage 
xvith a bulb tester as described in step 3b 
The valve on the tester should be closed 
and pressure should be asserted on the 
inlet port. Open and close the bulb valve 
about ten times xvhile applying pressure 
to be sure that it isn’t sticking closed. 

13. The inlet lexer should lie flush 
with the floor of the carburetor and it 
must be replaced if it doesn’t. If it is not 
equipped xvith a shackled needle, substi¬ 
tute xvith kit No. 27588-66 and torque the 
seat to 45 in. lbs. 

14. Check the economizer ball for 
proper operation in the folloxving man¬ 
ner: 

a. Using a rubber tube of the appro¬ 
priate size, seal off the economizer 
xvelch plug hole and apply mouth pres¬ 
sure both in and out. If the ball docs 
not release each time it is tested, re¬ 
place it. 

b. Inspect the xvelch plugs by at¬ 
tempting to move them in the body. 
Since they are a press-fit, they should 
not moxe. Replace any leaky or loose 
plug; never reuse a xvelch that has al¬ 
ready been remoxed. 

c. If the leak is due to a damaged 
seat, replace the plug and apply a small 
amount of seal-all or epoxy around the 
edges of the seat. 

DISASSEMBLY 

1. Remove the idle and intermediate 
fuel adjusters. 

2. Remoxe the throttle butterfly 
mounting screxvs and the throttle but¬ 
terfly. Note the position of the butterfly as 
an aid in reassembly. 

3. The throttle shaft assembly may be 
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slipped out of the body when the retain¬ 
ing screw is removed. 

4. Remove the throttle shaft spring, 
washers, dust seals, accelerating pump 
assembly, diaphragm cover plug screw, 
metering diaphragm, and metering dia¬ 
phragm gasket. Note that the gasket is 
mounted next to the body. 

5. Remove the inlet control lever 
screw, inlet control lever pin, inlet con¬ 
trol lever, and lever control tension 
spring. 

6. Remove the inlet needle, seat, and 
needle gasket, taking note of proper posi¬ 
tioning for replacement. 

7. Remove the main jet plug screw, 
jet, and gasket. 

8. Remove the main jet welch plug 
by drilling a shallow hole off-center with 
a Vs in. drill and then prying it free with a 


small punch. If you go too deep, the jet 
will probably be damaged. 

9. Remove the remaining three 
welch plugs in the same manner and the 
economizer ball will then come free. 

10. Remove the choke butterfly secur¬ 
ing screws and the lower half of the 
choke butterfly. 

11. Remove the choke shaft and then 
the upper half of the butterfly, the spring, 
choke friction ball, and the friction ball 
spring will all come free. 

12. Slide the choke shaft dust seal off 
the shaft. 

INSPECTION 

1. Remove all plastic parts and gaskets 
then clean all of the metal parts in a sol¬ 
vent. Hydroseal solvent is recom¬ 
mended. 


2. Blow all passages clear with com¬ 
pressed air. Never use wire to poke the 
passages free as this causes burrs or in¬ 
creases the port diameters. 

3. Inspect all parts for wear and re¬ 
place any parts which were either found 
defective in tests or appeared to be exces¬ 
sive ly worn. 

4. If the inlet control lever does not ro¬ 
tate freely on its pin or if the forked end 
does not firmly engage the needle, it 
must be replaced. 

5. Replace the inlet control lever ten¬ 
sion spring if it appears to be stretched or 
damaged. 

6. If the inlet needle point is worn or 
damaged or if the contact end does not 
provide a snug fit, they must be replaced. 

ASSEMBLY 

1. Examine all parts for small particles 
of dirt which can clog the small passages 
and blow them clean. 

2. Assemble in reverse order of disas¬ 
sembly. 

3. Seat the welch plugs with the rec¬ 
ommended tool, or w ith a flat end drift of 
a diameter slightly smaller than that of 
the welch. A flat (rather than concave) 
surface is a good indication of a well- 
seated plug. 

4. Mount the metering spring on the 
stud on the lever anti seat it in the inden¬ 
tation on the body casting. 

5. Torque the inlet seat assembb to 
40—45 in lbs and torque the accelerating 
pump channel plug to 23-28 in lbs. 


Bendix Model 16P12 

The model 16P12 carburetor is 
equipped with a dual venturi, an acceler¬ 
ating pump a fixed main jet, an idle stop 
screw, a low-speed idle screw, and a ring 
float. 

DISASSEMBLY 

1. Remove the air cleaner cov er, ele¬ 
ment, and the back plate. 

2. Close the petcock and disconnect 
the fuel line. 

3. Disconnect the choke and throttle 
cables at the carburetor. 

4. Remove the accelerating pump 
lever screw, lever and pump assembly, 
and remove the piston by rotating the 
pump lever 90 degrees while compress¬ 
ing the piston shaft spring. 

5. Remove the idle tube, tube gasket, 
main jet and tube assembly, fiber washer, 
rubber O-ring, float bowl, and bowl drain 
plug. 

6. Press the float pin through the float 

ears. 

7. Lift the float, float spring, and float 
valve free from the bowl. 

8. Remove the bowl gasket. 

9. Remove the idle needle, spring 
throttle stop screw, and spring. 

10. Remove the choke disc securing 
screws and disc. 

11. Slide the choke shaft and lever as¬ 
sembly free from the housing and remove 
the plunger, spring, seal retainer, and 
seal. 

12. Remove the choke shaft cup plug 
only if replacement is necessary . 
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Accelerating pump lever screw 
Accelerating pump lever 
Accelerating pump 
Idle tube 
Idle tube gasket 

Main fuel jet and tube assembly 

Fiber wosher 

O-ring 

Bowl 

Bowl droin plug 

Floot pin 

Float assembly 

Floot spring 

Floot valve 

Bowl gasket 

Idle mixture needle 

Idle mixture needle spring 

Throttle stop screw 

Throttle stop screw spring 

Choke disc 

Choke disc screw (2) 

Choke shoft ond lever 

Plunger 

Spring 

Choke shoft seal retoiner 
Choke shoft seal 
Choke shoft cup plug 
Throttle disc 
Throttle disc screw (2) 

Throttle shoft and lever 
Throttle shoft spring 
Throttle shaft seal retoiner 
Throttle shoft seal retoiner 
Throttle shoft seol 
Throttle shoft seol 
Monifold gasket 
Monifold stud (2) 
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Accelerating pump shaft pin 


Bendix model 16P12 carburetor assembly 


13. Remove* the throttle disc securing 
screws, disc, shaft and lever assembly, 
and shaft spring. 

14. Do not remove either throttle shaft 
seal retainer unless replacement is nec¬ 
essary. 

INSPECTION 

1. Clean all metal parts in a carbon and 
gum-dissolving solution such as Gunk 
Hydro-Seal* (which is recommended by 
the factors), rinse thoroughly, and blow 
them dry. 

2. Blow all passages, channels, and 
jets clear from both directions. Do not try 
to clear the jets with wire or a drill. 

3. Inspect all ol the parts for damage, 
wear, or a pitted condition and replace as 
necessarv. 

220 


4. Use all of the parts in the repair kit 
if such a kit is used. 

ASSEMBLY 

1. Assemble in reverse order of disas¬ 
sembly. 

2. With the throttle return spring in 
place on the shaft, slip the shaft into the 
seal retainer and seal. 

3. Install the shaft from the nipple 
side of the carburetor and secure the seal 
and retainer on the shaft hole boss on the 
opposite side of the carburetor bore. 

4. Install the throttle disc on the flat 
side of the shaft with disc screws. 
Operate the shaft rapidly several times to 
center the disc and then secure the 
screws. 

5. Install the choke shaft seal and re¬ 


tainer in tlie shaft hole and position the 
starter retainer by using a small punch. 

6. Install the shaft through the hous¬ 
ing on the opposite side of the throttle 
lever. Center and secure it in the same 
manner as was used for the throttle disc. 

7. Install a new cup plug in the choke 
shaft hole if the original plug has been re¬ 
moved. 

8. Install the bowl gasket. 

9. Install the float valve in the bowl, 
hold the spring between the float ears, 
and then install the float pin. The valve 
clip must be attached to the float tab with 
a minimum clearance of 0.010 in. Bend 
the clip iI it is necessary in order to attain 
the proper clearance. 

10. With the bowl inverted, slip a 3 /ie 
in. drill bit between the bowl gasket and 
the float. Bend the tab with needle-nose 
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pliers until the bit is in contact with both 
the gasket and the float. 

11. Install the throttle stop screw and 
spring, and turn it in slightly. The no. 2 
idle discharge hole must not be un¬ 
covered by the throttle disc. 

12. Assemble the spring on the idle 
mixture needle and gently screw it in 
until it seats, then back it out Wi turns 
(72-73) or 2 l A turns (74 and later). 

13. Gently place the accelerating 
pump cup into the pump well and seat 
the pump boot around the top of the 
pump boss. 

14. Assemble the fiber washer and 
rubber O-ring on the main jet. The O-ring 
must seat in the groove near the end of 
the tube. 

15. Check to make sure that the accel¬ 
erating jet fits properly in the throttle 
body. 

16. With the carburetor inverted and 
the long end of the spring against the 
float, install the float bowl. The long end 
of the spring should seat against the side 
of the bowl. 

17. Loosely install the main jet and 
secure the drain plug in the bottom of the 
bowl. 

18. Install the idle tube gasket and the 
tube end in the discharge tube. Secure 
the idle tube and the main jet. 

19. Assemble the accelerating pump 
lever to the pump and throttle shaft. 

Keihin Carburetor 
REMOVAL 

1. Remove the air cleaner. Disconnect 
the throttle and choke cables from the 
carburetor. 
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2. Remove the mounting nuts and take 
off the carburetor. 

DISASSEMBLY 

1. To disassemble the accelerator 
pump, remove the pump housing (3 
screws), remove the spring, diaphragm^ 
and o-rings. Note the spring when remov¬ 
ing the housing. 

2. Remove the float bowl screws. Take 
off the float bowl. Remove the float pin 
securing screw; remove the pin,and take 
out the float. Remove the float needle. 

3. Remove the pump rod and boot 
from the float bowl. 

4. Remove the plug ov er the slow jet. 
Unscrew the slow and main jets. Take out 
the main nozzle. 

5. Remove the mounting flange o-ring. 

6. Remove the throttle lever and 
spring. 

7. Unscrew and remove the throttle 
stop and low speed mixture screws, 
which will have springs on them. 

8. Remove the brackets, if necessary. 

9. The throttle and choke valves are 
not removeable. 

INSPECTION 

1. Clean all metal parts in a safe sol¬ 
vent. 


2. Check the accelerator pump dia¬ 
phragm for condition. Replace it if 
cracked or punctured. 

3. Blow the accelerator pump passage 
clear, which should be done from the 
side opposite the nozzle. 

4. Blow all air and fuel passages clear 
with compressed air. 

ASSEMBLY 

1. Assembly is the reverse of disas¬ 
sembly. The use of new o-rings is recom¬ 
mended. 

2. Adjust the float level as outlined 
below. 

FLOAT LEVEL ADJUSTMENT 

1. There are two adjustments. 

2. Check float level with the valve 
closed. Turn the carburetor upside down 
and let the float hold the needle against 
its seat. M easure the distance from the 
float bowl mating surface to the top sur¬ 
face of the float. It should be 0.55-0.63 in. 
(14.0-16.0 mm). If adjustment is neces¬ 
sary, bend the lip of the metal tab which 
secures the float needle. 

3. Turn the carburetor to the normal 
installation position. The float will hang 
down so that the float valve is full open. 
Measure the distance between the float 



1. Screw & woiher 

2. Brockef 

3. Screw 

4. Screw 

5. Float pin 

6. Screw 

7. Rod 

8. Boot 

9. O-ring 

10. Throttle >top tcrew 
1 1. Spring 
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mixture tcrew 
13 Spring 
14. Screw & woiher 
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16. Spring 
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(not ihown) 
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44. Rocker orm 
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bowl mating surface and the bottom of 
the float. It should be 1.10-1.18 in. 
(28.0-30.0 mm). If adjustment is neces¬ 
sary, bend the stopper of the metal tab on 
the float. 

INSTALLATION 

1. Be sure the mounting flange o-ring 
is firmly in place, l ighten mounting bolts 
evenly. 

2. Attach cables and check operation. 
Secure fuel lines, and be sure the over¬ 
flow tube points away from the engine. 


PETCOCK 

1974 and Earlier 

1. The diaphragm-type petcock, or 
fuel valve, has two handles. The petcock 
will pass fuel when the handles are in the 
vertical position. Turned horizontally, 
the fuel w ill be shut off. 

2. Shims of a thickness of 0.006 in. 
(Part No. 616QP) are available in the 
event that handle movement is too loose. 

1975 and Later 

1. This petcock has a single handle. 
“Off,” “On,” and “Reserve” positions are 
marked. 

2. Disconnect the fuel line and check 
fuel flow in each position. If operation is 
faulty, replace the petcock. 


ELECTRICAL 

SYSTEM 

CHARGING SYSTEM 
Generator-Equipped Models 

On DC generator-eqnipped models, 
the standard generator used is a two- 
pole, two-brush unit of conventional 
construction. Two types of regulator 
have been used throughout the years, 
the two-relay type voltage regulator and 
the three-relay type voltage/current reg¬ 
ulator. 

TROUBLESHOOTING THE 
GENERATING SYSTEM 

The following is the most direct ap¬ 
proach to take in locating the source of 
generating system difficulties: 

1. The following items are indicators 
of a faulty generating system: 

a. Failure of the generator light to 
operate. 

b. Repeated or sudden battery dis¬ 
charging. 

c. Excessive batters water evapora¬ 
tion indicating an overcharged state. 

2. In testing the generating svstem, do 
not commit the following mistakes which 
will result in damage to the svstem: 
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«i. Do not reverse the generator po¬ 
larity . 

1>. Do not short or ground any wires 
unless specifically instructed to <lo so. 

e. Do not operate the engine while 
the generator output terminal is dis- 
eonneeted. 

d. Always connect positive to posi¬ 
tive and negative to negative when 
connecting a charger or booster to the 
battery 

3. Check for a faulty generator light in 
the following manner: 

a. If the ignition sw itch is turned oil 
and tin* light is on, disconnect the gen¬ 
erator I and 2 leads at their terminals. 

11 the light stays on, chock lor a short 
between these two leads. Replace the 
rectifier bridge* il the light goes out. 
Failure to remedy this situation will 
result in a discharged hatterv. 

b. If tin* generator light doesn’t go 
on when the* ignition switch is turned 
on, check for a short between leads 1 
and 2. If the light still doesn’t come on, 
reverse* the* two leads. If the light still 
hasn’t come on, chock lor an open cir¬ 
cuit in the following manner: 

(A) Connect the two lends of a volt¬ 
meter to ground and the* No. 2 genera¬ 
tor terminal, and check for a reading. 
Co on to the next step if a reading is ob¬ 
tained. No reading indicates an open 
circuit between No. 2 terminal and the 
hatterv. Correct this, then see if tin* 
light goes on when the ignition is 
turned on. 

IB) Either connect or disconnect 
both No. 1 and 2 generator leads, turn 
the ignition switch on, and momen¬ 
tarily ground No. I terminal lead only. 
If the light does not come on, check for 
a burned out bulb, blown fuse, faulty 
bulb socket, or an open condition be¬ 
tween No. 1 terminal and the ignition 
switch. Remove the ground from No. I 
terminal if the light comes on, and with 
No. I and 2 terminals connected, 
ground generator by inserting a screw¬ 
driver into the generator test hole. 

(C) If the light still hasn’t come on, 
check for open circuits between the 
wiring harness and the No. 1 terminal, 
generator brushes, slip rings, and field 
windings. 

(D) If the light came on in the first 
step and there was a voltmeter reading, 
replace the regulator. 

(E) Consult the next section if the 
light stays on when the motor is run- 
ning. 

4. Locate the reason for an un- 
lereharged battery in the following mau¬ 
ler: 

a. Make sure the reason the battery* 
keeps going down is not because the 
accessories have been left on without 
the engine running. 

b. Check the drive belt for proper 
tension. 

c. Check the battery for shorting 
with a voltmeter or hydrometer indi¬ 
cated by one or more dead cells. 

d. Inspect all wiring for loose or 
poor connections. 

e. Connect the leads of a voltmeter 
from ground to the generator “BAT” 
terminal, then the No. 1 terminal, then 
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the No. 2 terminal. No reading in¬ 
dicates an open condition between the 
hatterv and the voltmeter connection. 

5. Check the generator in the follow¬ 
ing manner if the problem ha.Mi t vet 
been discovered: 

a. Disconnect the battery ground 
wire, connect an ammeter so the cur¬ 
rent will pass through it from the gen¬ 
erator “BAT” terminal to the lead 
which was connected to the “BAT” ter¬ 
minal, and reconnect the battery 
ground wire. 

b. Turn on all of the accessories and 
attach a carbon pile across the hatterv 
terminals. Operate the engine until 
maximum current output is obtained. 

c. If generator is good, amperage 
output will be within 10 percent of out¬ 
put stamped on generator frame. Go 
back and reeheck the previous steps. 

d. Ground the generator by insert¬ 
ing a screwdriver through the genera¬ 
tor test hole if amperage isn’t within 10 
percent of its normal rating. 

e. Recheck with a carbon pile as de¬ 
scribed above. If the reading is still not 
within 10 percent, the regulator must 
be replaced. 

f. Recheck with a carbon pile and 
overhaul the generator if the reading 
still isn’t within 10 percent of its rated 
amperage. 

6. Locate the reason for an over¬ 
charged battery in the following manner: 

a. Check the state of battery charge 
with a voltmeter or hydrometer. 

b. Connect the leads of a voltmeter 
to ground and generator No. 2 terminal 
to check for an open reading (zero). 
The voltage, in any case, should not 
exceed 16.0 volts at 0° F. Discrepancies 
in measurements taken in cold and hot 
conditions are to be expected. 

7. If the abov e test proves that the cir¬ 
cuit is good and excessive water evapora¬ 
tion still indicates an overcharged bat¬ 
ten, separate the generator end frames 
and check the field windings for a 
shorted condition in the following man¬ 
ner: 

a. Connect the leads of an ohm- 
meter from the brush lead clip to the 
end frame and then reverse the con¬ 
nections. The ohmmeter must be set on 
its lowest range scale. 

b. If both readings are zero, check- 
fora grounded brush lead. This is prob¬ 
ably caused by a missing or damaged 
insulating washer or insulating screw 
sleeve. 

t. If, after replacing the insulating 
elements, both readings are still zero, 
the regulator is defective and must be 
replaced. 


TESTING GENERATOR OUTPUT 

1. Remove the wire from the generator 
“F” terminal and connect a jumper wire 
from the “F” terminal to ground. 

2. Remove vvire(s) from “A” terminal 
and connect the positive lead to a 0-30 
amp ammeter. 

3. Run the engine at 2,000 rpm (40 
mph in Fourth gear) and briefly connect 
the negative lead of the ammeter to the 
positive hatterv terminal. 


NOTE: Avoid running the engine for 
long periods u ith the generator field 
grounded, and a I nays disconnect the 
ammeter lead from the battery before 
stopping the engine so the battery 
doesn't discharge through the genera¬ 
tor. 

CAUTION : Disconnect the i vires from 
the regulator before grounding the 
regulator “/•” (AX//) or “ HT ” (XLCII) 
terminals to check output , or regulator 
will be damaged. 



AMMETER 

Generator output lest 


4. If the ammeter reads 10 amps, the 
generator is good and the trouble is in the 
voltage regulator or wiring circuit. 

5. When installing generators or bat¬ 
teries and whenever the generator or 
regulator wires have been disconnected, 
flash the field coils to make sure the gen¬ 
erator has correct polarity. Do this by 
briefly touching a jumper wire between 
“BAT” and “GEN” terminals on the 
regulator before starting the engine and 
after connecting all of the wires. The mo¬ 
mentary surge of current from the battery 
to the generator will correctly polarize 
the generator. 

NOTE: If generator output findings 

are negative , consult the following sec¬ 
tion before removing the generator for 

further testing. 

CLEANING AND INSPECTING 
GENERATOR BRUSHES 

1. Remove the commutator end cover 
nuts, washers, and frame screws. 

2. Pry or gently tap off the commutator 
end cover from the frame and armature 
shaft. 

3. Remove the brush holder mounting 
plate from the frame and disconnect the 
brush wires and generator positive brush 
cable from the brush holder terminals. 

4. Remove the brushes and clean the 
holders with a suitable solvent. Replace 
the brushes when they are broken, 
gummy, or worn to the point where the 
longest side ol the brush measures Vi in. 
or less. 

5. Seat new brushes with a brush seat¬ 
ing stone. 

GENERATOR REMOVAL AND 
INSTALLATION 

1. Disconnect the “BAT” wires from 
the voltage regulator terminal and dis¬ 
connect the wires from the generator. 

2. Take out the two long generator 
mounting screws and remove the genera¬ 
tor from the left-side of the bike. 

3. Install the generator in the reverse 
order of removal. 
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GENERATOR DISASSEMBLY AND 
COMPONENT TESTING 

Testing Field Coils 

An ammeter will react to an overload 
by sending its needle beyond the range 
of the calibrated scale. A direct short 
causes the needle to swing violently to 
the end of its travel. In both cases, dam¬ 
age will result to the ammeter if contact is 
not instantly broken. In testing field 
coils, first make sure there is ,no short 
present by making brief contact before 
securing the test lead. Try to work on a 
non-conductive surface and never touch 
the test points together. 

The test is made by linking together an 
ammeter and a batten in series, with the 
components to be tested connected to 
leads. 

1. Remove or insulate the brushes 
from armature. 


" A *. "F" 



1965 MODEL 65-12V. 1966 MODEL 65A-12V. 

Internal connections of brushes lo field terminals 


2. Touch one test lead to “F” termi¬ 
nal and ground the other to the generator 
frame. There should be no reading. 

3. Touch one test lead to “A” termi¬ 
nal and ground the other. If there is a 
reading for either, there is a grounded 
terminal or else the field coil is grounded 
to the frame. 

4. Check terminal-to-ground contact. 
\o reading means that the terminals are 
properly insulated. If there was a reading 
in Steps 2 or 3, but there is not now, the 
trouble is probably a grounded field coil. 

5. Remove the generator drive gear 
using a gear puller. (ll-D puller is Part 
No. 95715-19A.) 

6. Press the armature out of the ball 
bearings with an arbor press. This can be 
done by placing the generator frame be¬ 
tween the copper jaws of a vice and tap¬ 
ping the gearshaft end with a soft mallet. 

7. Disassemble the terminals and re¬ 
move the field coil leads. Examine all ot 
the terminal components for wear and 
damage, especially all of the insulators. 
Replace any that are worn. Assemble all 
components except the field coil leads. 

8. Touch one test lead to the field coil 
lead and the other to the ground on the 
generator frame. Check the other coil 
lead. A reading means that the coil is 
grounded and that the two coils must be 
separated by cutting the wire which con¬ 
nects them. 

9. Test each field coil as above. A 
reading means that there is a grounded 
coil which must be replaced. 

10. Test the field coils by touching the 
test leads to the coil lead terminals. The 6 
volt double coils should produce a read¬ 
ing of 0.2 amps; 12 volt double coils 
should produce a reading of 2.3 amps 


(1965 models). No reading means an 
open coil. A higher reading means a 
shorted coil. 

11. Strip back the insulation and 
scrape the wire clean where the two coil 
leads are joined. Attach one test lead at 
this point and the other at either coil 
lead. The 12 volt coils should produce 4.6 
amp (1965 models) readings. Test the 
other coil lead. No reading means an 
open coil. A higher reading means a 
shorted coil. Replace any faulty parts. 

12. Touch one test lead to the brush 
holder mounting plate and the other to 
the positive (insulated) brush holder. A 
reading indicates a shorted holder. 
Clean, check, and replace the plate if 
necessary. 

13. Check the negative brush holder to 
see that it is securely mounted and well 
grounded. 

14. If the problem has not been lo¬ 
cated, it is probably the armature. 

Testing the Armature 

Check for electrical continuity be¬ 
tween the armature core and the commu¬ 
tator. If continuity exists, the armature is 
defective and should be replaced. 

Repairing Commutator 

The commutator can be turned down 
on a lathe or sanded with fine *’(X)” sand¬ 
paper. Never use emery paper since par¬ 
ticles will embed, causing arcing. The 
mica insulation must be 0.025 in. below 
the surface of the sections and can be 
reduced to this jxiint with a hacksaw 
blade if care is taken to keep the slot bot¬ 
toms square. 
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Disassembly 

1. Remove the gasket, gear shaft nut, 
and washer. 

2. Remove the drive gear with a gear 
puller (H-D Part No. 95715-19A) and slip 
the drive end oil deflector off the shaft. 

3. Remove the brush cover strap and 
the end nuts and washers, then pull the 
screws out of the frame. 

4. Loosen and remove the end cover 
with a soft mallet. 

5. Remove the brush holder mount¬ 
ing plate and securing apparatus. 

6. Press the armature out of the bear¬ 
ing with an arbor press, which can be 
found in any machine shop, or by clamp¬ 
ing the generator in a copper-jawed vise 
and striking the shaft end with a soft mal¬ 
let. 


7. Remove the terminal screws, nuts, 
washers, insulator, and positive brush 
cable. 

8. Remove the end plate by tapping 
gently and remove the bearing retainer 
with needlenose pliers. 

9. Press the armature bearing out of 
drive end plate and remove the bearing 
retainer. 

10. Press the armature oil seal out of 
the drive end plate from drive-gear side. 

11. Remov e the tw o pole screws with a 
large screwdriver and remove the pole 
shoes and field coils (only if replacement 
is necessary). 

Inspection 

1. Clean all parts except the armature, 
coils, and brushes in cleaning solvent, 
and wipe all other components with a 
cloth soaked in solvent. 

2. Inspect all part for excessive wear, 
especially the insulators, armature wind¬ 
ings, coil wrappings, and pile shoe sur¬ 
faces. 

3. Replace the oil seal if the armature 
looks oily. 

4. Replace any part of the brush holder 
mounting assembly which is bent. 

5. Check lor excessive play of the ar¬ 
mature shaft in the end cover bushing or 
roller l>earing. 

6. Bushings can be removed best with 
a bushing puller (M-D Part No. 97250-58) 
and an arlxir. Be sure that the new bush¬ 
ing seats firmly in the l>earing recess in 
the generator drive end plate. 

7. To remove an arbor from the gen¬ 
erator case, insert a screwdriver to assist 
in twisting it out. 

8. Roller !)earings are removed by 
pressing and new bearings should be 
pressed in until the bearing end is flush 
with the end cover. 

9. Replace ball bearings if play is 
present. Always pack the bearings with a 
suitable grease. 

Assembly 

1 Assemble all related parts to the 
brush holder mounting plate. 

2. Place the pole shoes in the field 
coils and insert into the frame. Tighten 
the pole shoe screws with a large screw¬ 
driver and vise grips until the shoes align 
themselves in the frame. 

3. Place the bearing retainer in the 
inner groove of the drive end plate and 
press the bearing in until it finds its seat 
on the retainer. Compress the bearing re¬ 
tainer with needlenose pliers and secure 
it in the outer groove. 

4. Press the oil seal into the drive end 
plate. 

5. Insert the armature driv e end shaft 
and press it in until it is properly seated. 

6. Assemble the “A” terminal coil 
lead, positive brush cable, terminal 
screw bushing, bolt clip and terminal in¬ 
sulator on the positive terminal screw. 

7. Insert the assembled “A” terminal 
through the terminal frame hole from in¬ 
side and secure it with the insulating 
washer, lockvvasher, and terminal screw 
nut 

8. Assemble the “F” terminal and se¬ 
cure it from the inside out. 

9. Slip the frame over the armature, 
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1 Mounting gosket 

2 Gear ihofl nut 

3. Geor shaft wosher 

4 Drive gear 

5 Drive end ail deflector 

6 Brush cover strop 

7 Commutator end cover nut 2) 

8. Commutator end caver washer (2) 
9 Frame screw 2 

10. Commutator end cover 

11. Brush coble nut (2) 

12 Brush coble washer (2 
13. Brush holder mounting plote 
14 Armature 

15. Terminol screw nut (2) 

16. Terminal screw lockwasher (2) 

17. Insulating washer (2) 


Generator assembly 

IB. Terminal insulator 
1 9 Terminal bolt clip 
20. Terminal screw bushing (2) 
21 Bracket insulator 

22. Terminal screw (2) 

23. Positive brush cable 

24 Terminal screw (see item 22) 

25. Bearing retainer 

26. Armature bearing 

27. Bearing retainer 

28. Drive end plate 

29 Armature oil seal 

30 Pale shoe screw 

31 Pole shoe (2) 

32 Field coil 2) 

33 Frame 

34. Terminal screw nut (2) 


35. Terminol screw lockwasher (2) 

36 Brush (2) 

37. Brush spring (2) 

3B. Brush holder plate screw (2) 

39. Brush holder plate screw washer 

12 ) 

40 Brush holder plate screw wosher 

(3) 

41, Brush holder plote rivet (2) 

42. Brush holder insulotlan 

43 Brush holder spacer 

44 End cover bearing 
45. Generator oil wick 

46 Commutator end caver oil cup 
47. Brush cover screw, lock washer 
and nut 

48 End locating pin (2) 


Ian spacer, housing spider, and end plate. 
Use a gear puller to remove the brush 
and bearing housing. The bearing should 
come ofT with the housing, but leave it 
‘there if it doesn’t. 

•4. Remove the terminal screws and 
the brush and spring assemblies will 
come out of their holders. 

5. If the field coils are to be tested, 
they are now accessible and no further 
disassembly is necessary. 

6. Drive the clutch spring collar pin 
out of the collar (Duo-Glide). 

7. Remove the clutch spring and 
drive gear from the armature shaft and 
use a gear puller to separate the clutch 
from the shaft. Slip the oil deflector from 
the shaft. 

8. Remove the end frame with a bear¬ 
ing, gasket, oil retainer, and bearing 
shims (if applicable). This can be done 
best by loosening the frame screws about 
Va in. and tapping on them to unseat the 
frame end. Note the number and position 
of shims. 

9. Remove the armature from the 
frame with an arbor press or soft mallet. 

10. Remove the drive end ball bear¬ 
ing, spring ring, and felt grease retainer. 

11. Remove the brush holders only if 
tests prove that the positive terminal is 
shorted, or if they are damaged. This can 
be done after the negative brush holder 
screws and terminal screw nuts are re¬ 
moved. 

12. If the pole shoes or field coils are 
to be replaced, they can be removed by 
loosening the retaining screws and tap¬ 
ping their heads. 

13. Remove the air intake shields. 


Inspection 

Refer to the preceding “Inspection” 
section for the standard generator. Proce¬ 
dures are the same. 


taking care to locate the pin in its hole in 
the drive end plate. 

10. Draw the loose end of the positive 
brush cable out from the commutator end 
of the frame. 

11. Push the brushes back in their 
holders to clear the commutator and in¬ 
stall the assembled brush mounting plate 
over the commutator so that the pin lines 
up with the slot and the brush cable 
passes through the opposite slot. 

12. Secure the positive brush cable 
and lead to the insulated terminal. Se¬ 
cure the negative brush to the grounded 
terminal. 

13. Place the commutator end cover 
over the end of the shaft so that the frame 
pin and notch are aligned. 

14. Install the internal lockwashers on 
the frame screws by feeding them 
through the generator drive end and se¬ 
cure them from the outside. 

15. Check to see if the armature is 
stuck or if the core strikes the pole shoes, 
by rotating the shaft. The shaft should 
turn evenly when pressure is applied. If 
the core strikes the pole shoes, either the 
shoes or the generator ends are not prop- 
erlv situated. 
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16. Assemble the drive end oil deflec¬ 
tor, drive gear, and washer on the shaft 
and tighten them until the gear seats 
against the oil deflector. 

17. Install the brush cover strap and 
install a new mounting gasket, using a 
suitable sealer. 

FAN COOLED GENERATOR 

The fan-cooled generator is basically 
the same as the standard unit, but is phys¬ 
ically larger—capable of generating 
higher current—and is equipped with a 
heat-dissipating fan. 

Tests concerning this type of generator 
are the same except that its output is 20 or 
more amps and the field coils have four 
leads instead of two. Also, when testing 
the field coils, the ammeter should read 
for each coil. 

Disassembly 

1. Remove the fan housing and as¬ 
sociated hardware. 

2. Remove the armature shaft nut and 
washers. Use a gear puller (H-D Part No. 
95635-46) to separate the fan from the 
shaft and remove the key (if applicable). 

3. Remove the baffle screws, plate, 


Assembly 

Assemble the generator in reverse 
order of disassembly. Note the following 
points: 

1. Install the field coils, armature, felt 
retainer, spring ring, and bearing. Use an 
arbor press to install the bearing. 

2. Install the brush holders on the 
frame end and fit the frame end over the 
frame. The end may be drawn on by 
tightening the frame screws. 

3. Route coil leads 1, 2, and 3 through 
the smaller frame opening, and lead 4 
through the larger opening. 

4. Run lead 1 behind and around the 
field coil terminal. 

5. Twist leads 1 and 3 together and 
secure them to the field coil terminal 
with the terminal screw. 

6. Install the positive brush. Twist 
leads 2 and 4 together and secure them to 
the positive brush terminal. 

7. Assemble the negative brush only 
w hen lead 3 is positioned correctly be¬ 
hind the frame screw. 

8. Assemble the commutator end of 
the generator in reverse order of disas¬ 
sembly making sure that the same 
number of shims are used. 
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1. Fon houting tcrew (3) 

2. Internet lock wother (31 

3. Fan hooting 

4 Armature tholt nut 
5. Armature ihoft lock wother 
6 Armoture thalt plain wather 
7. Fon 

8 Armature ihoft key 

(uted 1961 ond earlier) 

9. Fon baffle plate tcrew (3) 

10. Fan baffle plate 

11. Fon tpacer 



F;tn-cool**(l Krnoralor a\st*nibl> 

12 Fon houting tpider 
I 3. End plote 

1 4 Broth end beoring houting 
15 Drive end cover gotket 
16. Inner oil retomer 
17 Commutator end beoring thim 
(0 to 3) 

18. Terminal tcrew (31 
19 Bruth and tpring (2) 

20. Clutch tpring collar pin 

21. Clutch tpring collar 
22 Oil tlinger 

23. Clutch tpring 

24 Drive gear 

25 Clutch 

26. Drive end oil deflector 
27 Frame tcrew 2) 

28. Frame end 

29 Armature bearing 

30 Armature tpocing thim (0.020 

in.) 

31 Beoring plote tpring ring 

32 Armature 

33. Armoture bearing 



34 Drive end tpring ring 

35 Felt retainer 

36 Negative bruth holder tcrew 2 

37 lock wather 2 

38. Bruth holder tcrew nut (2) 

39 Bruth holder (negative) 

40 Terminal tcrew nut (21 

41 Terminal tcrew lock wather 2 

42 Terminal tcrew mtulating 

wather (2) 

43 Field coil terminal intulator (2) 

44 Field coil terminal 

45 Terminal tcrew (2) 

46 Terminal tcrew buthing 2 

47 Bruth holder Tpotitive 

48 Bruth holder intulotion 

49 Pole thoe tcrew (4' 

50 Pole thoe (2 
51. Field coil (2 

52 Air intake thield tcrew 2) 

53. Air intake thield (2' 

54. Spacing buthing (2) 

55 Generotor frame 


Regulators 

DELCO-REMY 

Needed for testing are a voltmeter (20- 
volt range), and ammeter (30-amp range), 
and Va and 1 Vi ohm resistors and a 25W 
variable resistor. 

1. Disconnect the wire to the “BAT” 
terminal of the regulator and connect the 
ammeter negative lead to the wire, and 
the positive lead to the regulator termi¬ 
nal. 

2. Connect the voltmeter positive lead 
to the regulator “GEN” terminal and its 
negative lead to ground on the engine or 
frame. 

3. Disconnect the regulator “F” termi¬ 
nal. Connect the wire to one side of the 
variable resistor. Connect the other resis¬ 
tor lead to ground. Set the field control 
knob to the open position. 


4. Start and run the engine to 2,000 
rpm and turn the resistor control knob 
until the ammeter reads 10a. 

5. If this value is not obtainable, and 
the voltmeter reads less than 12v, the 
generator is at fault. 

6. If the ammeter reading is obtained 
or if the voltmeter reading is more than 
15v, the regulator is at fault 

7. While adjustment of the regulator is 
possible (referring to the appropriate 
Delco-Remy Service Bulletin), replace¬ 
ment is much easier. 

BOSCH 

Necessary equipment is as described 
for the Delco-Remy unit. 

1. Disconnect the wire from the regu¬ 
lator “B + ” terminal. 

2. Connect one lead of a 1 Vi ohm resis¬ 
tor (at least 100W) to the terminal, and 


connect the other to the positive terminal 
of an ammeter. Connect the negative am¬ 
meter lead to ground. 

3. Connect the positive lead of a volt¬ 
meter to the regulator “D+” terminal and 
the negative lead to ground. 

4. Disconnect the wire from the regu¬ 
lator “DF” terminal and connect it to one 
side of the variable resistor. Connect the 
other resistor lead to ground. Turn the 
resistor control knob to the open position. 

5. Start and run the engine at 2700 
rpm. Turn the resistor control knob to the 
open position. 

5. Start and run the engine at 2,700 
rpm. Turn the resistor knob slowly to¬ 
wards the “Direct” position until the am¬ 
meter reads 10a, then turn it quickly back 
to open. If the 10a reading is obtained, 
the regulator is at fault. If the amperage 
reading is not obtainable and the volt¬ 
meter reads less than 12v, the generator 
is faulty. 

6. The regulator is not repairable, and 
must be replaced in the event of faulty 
operation. 

Alternator-Equipped Models 

An alternator is used on 1970 and later 
Glide models. The alternator consists of 
twelve coils surrounding a permanently 
magnetized rotor fitted to the left end of 
the crankshaft. 

1975 AND EARLIER 

Observe the following precautions 
when working on alternator models: 

a. Do not run the engine with the 
battery disconnected; 

b. Do not disconnect or ground 
regulator or rectifier leads while the 
engine is running; 

c. The battery MUST be discon¬ 
nected if it is being charged on the mo¬ 
torcycle; 

d. Reversing battery connections 
will destroy other electrical compo¬ 
nents immediately; 

e. Do not connect a batten' booster 
to start the engine with a low or dead 
battery. 

Testing 

Before testing, check that the battery is 
in good condition and fully charged. A 
low or defective battery' will invalidate 
the test results. 

Be sure all electrical connections are 
clean and tight. The regulator module 
base must be well grounded to the crank¬ 
case; be sure the connection is clean and 
tight. 

1. Connect an ammeter in series with 
the blue wire at the battery. Connect a 
250W load rheostat (carbon pile) and 
voltmeter across the battery'. With the 
rheostat off and the engine running at 
3,600 rpm, the voltmeter should read 
13.8-15.0 v, at room temperature (75° F). 
Note that voltage will vary with tempera¬ 
ture; the higher the temperature, the 
higher the relative voltage reading may 
be. 

2. With the engine running at 2,000 
rpm, adjust the rheostat until the volt- 
mete^ reads 13.0 v. Ammeter reading 
should be at least 10.5 a. If it is not, pro- 
ceded as follows: 

3. Disconnect the module plug from 
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the stator plug. With an olmimeter or 12v 
continuity light, check connections at fe¬ 
male connector. The results should he as 
follows: 


PROBE 

COSXECTIOXS 


REAPIXG 



■. 

Polanti/ 


Polnritif 


1 iKht 

(>/• ru¬ 
lin' It r 

l-mht 

Ohm- 
nit h r 

White to mod¬ 
ule bnse 
(CND) 

Off 

Infinity 

On 

3 to 15 

While to mod¬ 
ule h.ise 
(CM)) 

Off 

lufinitv 

On 

3 to 15 

Blue to Black 

On 

3 to 15 

Off 

Infinity 

Red to module 
base (CND) 

Off 

Infinity 

Off 

Infinity 


4. If results differ, replace the module. 
If correct results are obtained, check the 
stator at the male connector as follows: 


Probe Connection* 

Readme 

Replace Stator 

White to white 

0.3 to 1.0 ohms 

0 indicates 

White to blue 

Both readings 

short 

White to blue 

the same 

circuit 

Blue to red 

1.5 to 2.0 ohms 


Anv pin to module 
base (CND) 

Infinity 

Any reading 
indicates 
short circuit 


Removal and Disassembly 

1. Remove the left footrest and chain 
housing cover. If a compensating 
sprocket is fitted, remove it. 

2. Remove the chain adjuster mount¬ 
ing bolt and starter shaft thrust washer. 

3. Remove the clutch adjusting screw 
locknut. Place a metal washer about 1% 
'n. diameter with a % in. hole over the 
pushrod and fit the locknut. 

4. Remove the spring tension adjust¬ 
ing nuts and pull off the clutch outer disc 
and spring collar assembly. 

5. Remove the clutch sprocket and 
engine sprocket with chain. 

6. Remove the three bolts securing 
the chain housing at the engine sprocket 
shaft. Loosen the transmission base 
mounting nuts. Remove the chain hous¬ 
ing to transmission mounting bolts. 

7. Remove the clutch hub (Tools 
94645-41 and 95960-41A). Remove the 
shaft key. Remove the inner chain guard 
stud nuts. Disconnect the solenoid wire. 

8. Remove the inner chain guard 
from the main shaft (Tool 95960-41 A). 
Disconnect the chain oiler hose at the 
pump. Disconnect remaining hoses at the 
rear of the chain housing. 

9. Remove the sprocket spacer from 
the shaft. With tool 95960-52A, pull off 
the alternator rotor. 

10. Remove the stator after removing 
the four screws and disconnecting wir¬ 
ing. 
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Alternator output 



Removing the alternator rotor 


Installation 

Installation is in the reverse order of 
removal. Note the following points: 

1. Press the rotor onto the sprocket 
shaft using the Sprocket Shaft Bearing 
Tool (H-D Part No. 97225-55) until it bot¬ 
toms firmly against the seal spacer. 

2. Apply thread-locking compound to 
the transmission shaft bearing recess in 
the chain housing and to the shaft. 

3. After the bearing housing is tapped 
into place, pack the race with grease. 

4. Use aluminum paint on the chain 
housing and transmission surfaces where 
the two meet. 

5. Replace the chain housing O-ring in 
the engine crankcase groove. 

6. Replace the cover gasket. 

7. Secure the transmission base 
mounting nuts only after the engine and 
transmission are secured to the chain 
housing. 

8. Use a vacuum gauge (H-D Part No. 
96950-68) to check the vacuum in the 
chain housing. With the vent tee hose 
closed off, the reading should be 20 in. 
Hg at 1,500 rpm. A lower reading is indic¬ 
ative of an air leak at the gasket, solenoid, 
starter shaft, or hoses. 

1976 MODELS 

1. Refer to the section “1975 and Ear¬ 
lier” for preliminary precautions which 
also apply to this system. 

Testing 

1. Refer to “1975 and Earlier” for test 
procedures. They are similar, except for 
the following points. 

a. When checking voltage output 

(Step 1), the rheostat should he set for 

3.5 a. Voltage should be 13.8-15.0v at 

room temperature. 


test connections 

b. When checking amperage (Step 

2), output should be at least 14 a. 

c. Coil resistance should be 0.2-0.4 

ohms. Resistance between each pin 

and ground should be nearly infinite. 

Removal and Installation 

1. The procedures are similar to those 
described for “1975 and Earlier” models 
except that the stator plastic magnet ring 
must be installed on the stator before in¬ 
stallation and must be flush or below the 
outside rim of the shell. 

Magneto 

REMOVAL 

1. Remove the air cleaner and carbure¬ 
tor. 

2. Disconnect the spark plug leads and 
the kill switch terminal wire at the mag¬ 
neto terminal. 

3. Remove the tachometer drive as¬ 
sembly (if applicable) and loosen the 
control wire set screw. 

4. Remove the mounting apparatus 
and lift the shaft and housing clear of the 
gearcase. 

MAGNETO SPARK CHECK 

1. Hold the end of the spark plug lead, 
with the plug cap removed, about Vs in. 
from the spark plug terminal. When the 
engine is running a blue spark should ap¬ 
pear twice in every 360° rotation of the 
engine between the end of the lead and 
the plug terminal. If the spark is constant, 
the engine should not misfire. Do this on 
both plugs. 

2. To test for spark with the engine off 
but the ignition on, hold the lead not 
more than Va in. from the plug terminal 
while kicking the engine over. Perform 
this on both plugs. 

3. An easier test method is to remove 
the plug, reconnect the wire, and ground 
the plug tip against the cylinder head. 
Rotate the engine and watch for a blue 
spark at the plug tip. 

4. If no spark is present, the kill button 
should be checked for a grounded condi¬ 
tion before the magneto is removed for 
service. 

DISASSEMBLY AND ASSEMBLY 

1. Remove the end capscrews, end 
cap, and gasket. 

2. Remove the spark plug leads. Re¬ 
move the plug lead terminal by sliding 
up the lead protector and prying the ter¬ 
minal off with a screwdriver. 

3. Remove the condenser mounting 
screw, washer, breaker ami terminal 
screw, condenser, and bracket. 
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4. Remove the point mounting 
screws, lockwashers, cam fiber and 
holder, and stationary' contact point. 

5. Remove the bearing support 
screws, safety' gap (if applicable), and 
oearing support. Pry' the rotor drive and 
grease retainer washer free, and remove 
the rotor cam end bearing. 

6. Remove the rotor drive-gear pin by 
filing one end off and then punching it 
out. 

7. Slip the rotor drive-gear from the 
shaft. 

8. Remove the housing screws and 
slip the housing off the shaft. 

9. Remove the O-ring and retainer 
washer, and drive out the bushing from 
within the housing (if applicable). 

10. Remove the rotor drive and seal 
outer washer, rotor drive end seal, rotor 
drive, and grease retainer washer, then 
force the rotor drive-end snap-ring from 
the rotor shaft and remove the rotor. 

11. Remove the rotor drive-end snap¬ 
ring and bearing. 

12. Remove the coil bridge set screws, 
coil, and coil lead springs. 

13. Remove the primary' ground 
switch terminal and terminal switch 
wire. 

14. Remove the vent cover screws, 
cover washers, cover, and screens. 

15. Assemble in the reverse order of 
disassembly, taking care not to severely 
jar the rotor since this could cause dam¬ 
age. 

GROUND SWITCH LOCK 

Disassembly 

1. Remove the end cap. 

2. Remove the retainer clip between 
the insulating block and housing. This is 
best done by depressing the retainer clip 
with a knife, using the key in the sw itch 
as a lever, and pulling the key out to exert 
pressure while turning slightly to pull 
the lock out of the housing. 

3. Remove the ground lock spring and 
lock ball from the ground-switch insulat¬ 
ing block screw hole. 

Assembly 

1. With the retainer clip on top of the 
in-ide switch housing, insert the ground 
switch lock into the housing. 

2 Depress the body retainer clip and 
push the ground lock switch into the 
housing, with a knife, so the clip engages 
the housing. 

3. Loosen the condenser screw so the 
ground switch insulating block screw can 
be removed. 

4. Replace the block screw' and switch 
wire. 

5. Replace the lock ball and lock 
spring. 

6. Replace the switch insulating block 
wire and screw', and tighten the con¬ 
denser screw’. 

7. Assemble the magneto in the re¬ 
verse order of disassembly. 

Installation 

1. Set the oil seal ring and gasket (if 
applicable) in place on the gearcase. 

2. Mount the magneto adaptor plate. 

3. Install the magneto adaptor bolts 


from inside and tighten the assembly 
screws. 

4. Manual retard magnetos must have 
the adaptor plates installed together. 

5. Insert the rotor shaft into the gear- 
case and secure the magneto on the adap¬ 
tor plate. 

6. Manual retard magnetos must have 
the control arm installed before the 
mounting bolts can be replaced. 


CONTACT BREAKERS 

Contact Breaker Assembly 
Removal 

1. Before attempting to remove the 
contact breaker assembly on early mod¬ 
els, thoroughly clean the crankcase area 
around the unit as well as the contact 
breaker itself. To make sure that no dirt 
falls into the crankcase, have a clean oil 
soaked cloth handy to hold around the 
crankcase as the shaft is withdrawn. 

2. On manual advance units, remove 
the contact breaker cover and cover re¬ 
tainer, then disconnect the spark control 
wire from the contact breaker cover. 

3. On automatic advance units, re¬ 
move the screw’ and lockwasher from the 
contact breaker cover and then remove 
the cover. 

SPORTSTER 

1. On 1965 models, remove the nuts 
and w'asher which secure the contact 
breaker base to the stem and remove the 
base. 

2. Remove the two screws and the 
w asher w hich secure the shaft and hous¬ 
ing to the gearcase cover, and lift the 
shaft and housing free from the gearcase 
cover. 

3. On 1966 automatic-advance type*, 
remove the stem clamp bolts and clamp 
to free the entire unit clear from the 
crankcase. 

GLIDE MODELS 

1. On 1965 automatic-advance types, 
remove the nuts and washers, then slip 
the base from the housing. Now the en¬ 
tire unit is free to be lifted from the gear- 
case housing. 

2. On 1966 automatic-advance types, 
upon removal of the stem clamp nut and 
clamp, the entire unit is free to be lifted 
clear of the gearcase cover. 

CASE-MOUNTED CONTACT 
BREAKER 

Glide models (1970 and later) and 
Sportster (1971 and later) have case- 
mounted breakers. 

1 Remove the contact breaker cover 
and gasket by removing the cover screw's. 

2. Remove the wire terminal and w ire 
from the breaker points. 

3. Remove the contact breaker cam 
bolt, breaker plate bolts, lockwashers, 
and w'ashers or screw* retainer (which¬ 
ever is applicable). 

4. Remove the breaker assembly and 
free the contact assembly from the 
breaker plate by removing the breaker 
contact screw*. Free the condenser lead 


and flat spring from the breaker contact 
terminal post. Remove the condenser 
screw’, lockwasher, and condenser. 

5. Remove the breaker cam and ad¬ 
vance assembly. 

6. Free the flyw’eight spring hooks 
from the pivot pin grooves and slip the 
fly-w’eights from the pivot pins. Springs 
need not be removed unless replacement 
is necessary'. Flyweight roll pins are a 
press fit and need not be removed unless 
replacement is necessary 

Installing Contact Breaker 

7965 ELECTRA-GLIDE AUTOMATIC 
ADVANCE 

1. Remove the spark plugs, put the ma¬ 
chine in high gear on its center stand, re¬ 
move the screw plug from the timing 
inspection hole, and telescope the front 
push rod. 

2. Rotate the engine until the “F” mark 
on the fly-wheel is in position. 

3. Lubricate the cam end of the shaft 
and stem assembly, and install the 
breaker cam on the shaft so that the 
notches in the cam engage w ith the fly¬ 
weights. 

4. Place the breaker base on the 
stem and shaft assembly and temporarily 
secure it. 

5. The stem and base can only 
mount correctly in one way due to the 
stud positions. Check by aligning the 
base timing marks. 

6. Install a new- breaker rubber seal. 

7. Turn the shaft counterclockwise 
60 degrees rrom the position at which the 
cam mark and fiber align. 

8. Temporarily insert the stem into 
the gearcase w ith the timing base marks 
aw ay from the engine. 

9. Align the flywheel timing mark in 
the fully retarded position. 

10. Adjust the gear engagement, one 
tooth at a time, until the fiber and the cam 
mark align and secure the assembly to 
the gearcase. 

11. Adjust the ignition timing. 

7966 AND LATER ELECTRA-GLIDE 
AND SPORTSTER AUTOMATIC 
ADVANCE 

1. Remove the spark plugs, put the ma¬ 
chine in high gear on its center stand, re¬ 
move the screw' plug from the timing 
inspection hole, and telescope the front 
push rod. 

2. Rotate the engine until the “Ad¬ 
vance timing mark” on the flywheel is in 
position. 

3. Install a new’ rubber seal. 

4. Before installing, turn the shaft to 
approximately align the cam mark with 
the fiber follower. 

5. Insert the breaker into the gear- 
case with the cable toward the rear of the 
engine. This will position the points to 
the outside of the engine to facilitate ad¬ 
justment. 

6. Align the flywheel timing mark in 
the center of the inspection hole and ob¬ 
serve the position of the cam mark and 
fiber. 

7. Lift the assembly and turn the 
shaft gear, one tooth at a time, until the 
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8. Adjust the ignition timing. 

1970 AND LATER CASE-MOUNTED 
CONTACT BREAKER 

1. Assemble in the reverse order of 
disassembly. 

2. Lubricate the earn with a light appli¬ 
cation of high temperature grease during 
assembly, and thereafter at every 5,(X)0 
miles. 

3. Seat the advance assembly squarely 
and firmly on the camshaft end. 

4. Adjust the point gap. 


STARTING SYSTEM 

Troubleshooting 

If the engine doesn’t start after 30 sec¬ 
onds of operating the starter motor, let 
the starter cool for no less than hvo min¬ 
utes before operating it again. 

1. If the starter motor doesn’t turn at 
all, the trouble is either a dead battery or, 
more likely, a disconnected wire. Check 
the mounting and wiring connections of 
the starter first, and then check the bat¬ 
tery and return circuits. The solenoid 
switch should be mounted firmly. All 
connections must be clean and secure for 
effective operation. 

2. Check the battery for charge by not¬ 
ing the brightness of the headlamp or by 
using a hydrometer. If the battery is 
charged and the wiring is good, the prob¬ 
lem is either the starter, the switches, or 
the engine itself. 

3. If the battery is charged, the prob¬ 
lem may be in the switches. This can be 
checked by bypassing each switch with a 
jumper. 

4. If the engine oil viscosity' is too 
great, or if the bearings or pistons are too 
tight, the engine may not turn over. If the 
engine can be kicked over with the nor¬ 
mal amount of effort but the starter won’t 
turn it over (assuming the battery' is 
charged), the starter motor is probably 
faulty. 

Starter Motor 

REMOVAL AND INSTALLATION 
Sportster 

1. Disconnect the cable from the 
starter motor. Unbolt the clamp from the 
crankcase. 

2. Unscrew the starter motor through- 
bolts from the starter shaft housing. 

3. Remove the starter motor. 

4. Installation is the reverse of re¬ 
moval. 

Glide Models 

1. Disconnect the cable from the 
starter motor. Remove the nuts securing 
the starter motor housing to the studs on 
the chain housing. 

2. Remove the starter motor end sup¬ 
port plate from the transmission. 

3. It may be necessary to loosen and 
elevate the battery box to provide clear¬ 
ance. Remove the starter motor and shaft 
housing together. 

4. Installation is the reverse of re¬ 
moval. 
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Delco-Remy Starter Motor 

DISASSEMBLY 

1. Remove the thru-bolts, nuts, and 
lockwashers. The bolt which lies nearest 
the field coil has a vinyl insulating sleeve 
which must be removed carefully. 

2. Remove the commutator end frame 
and drive end frame. If they don’t slide 
off, tap them gently with a soft mallet. 

3. Press or tap the armature from the 
drive end of the frame. 

4. Remove the pole shoe screws, ter¬ 
minal nuts, lockwashers, insulating 
washers, terminal screw, field coils, and 
pole shoes. 

5. If the brushes are grounded or the 
holders are defective, remove the brush 
holders by drilling out the rivdts. If done 
carefully, a cold chisel can be used. 

6. Remove the brush springs by turn¬ 
ing them clockwise after compressing 
one side with a screwdriver until the 
springs leave their seats. 

7. Remove the insulated brush by cut¬ 
ting off the lead where it joins the field 
coil wire. 

ASSEMBLY 

Refer to the following section on Pres- 
tolite starter motors. Procedures are the 
same. 

TESTING THE FRAME AND FIELD 
ASSEMBLY 

1. Test for an open circuit with a test 
lamp connected to the terminal screw 
and insulated brush. An open circuit will 
keep the lamp from lighting. 

2. Test for a grounded field circuit 
with a test lamp lead on the terminal or 
on each insulated field coil brush, and 
the other lead grounded to the frame. If 
the lamp lights, the circuit is grounded. 


3. Check each insulated brush holder 
for a grounded condition by using a test 
lamp. Replace any for which the lamp 
lights. 

4. Replace the field coils if a short is 
suspected and note whether performance 
is enhanced. 

TESTING THE ARMATURE 

1. Connect a test light or voltmeter be¬ 
tween the commutator and armature 
core. 

2. If the light comes on (or the meter 
responds), the armature coil is grounded 
and the armature should be replaced. 

ARMATURE REPAIR 

1. Place the armature in a lathe and 
turn down the commutator if it is wom, 
out of round, or ifthe mica insulation pro¬ 
trudes above the segments. This should 
only be done by an experienced me¬ 
chanic. 

2. Undercut the mica V 32 in. with an 
undercutting machine or a hacksaw 
blade. Be sure that the mica surface is flat 
and even, and is kept free of dirt and cop¬ 
per dust. 

3. Lightly sand the commutator with 
“00” sandpaper to ensure a smooth sur¬ 
face. 

4. Examine the bearing, bushing, and 
thrust washer for damage and wear (i.e., 
excessive play), and replace if in doubt. 

5. Information concerning armature 
testing may be obtained through Delco- 
Remy, but replacement is advised over 
repair. 

BRUSH REPLACEMENT AND 
REPAIR 

I. Complete replacement sets are 
available for brushes, grounded holders, 
and insulated holders. Minimum accept¬ 
able brush length is V 4 in. 



1. Through-boll (2) 

2. Insulating sleeve 

3. Commutator end frame 

4. Drive end frome 

5. Armature 



6. Frame and field assembly 

7. Pole shoe screw (2 ond 4) 

8. Terminal nuts, lockwashers 

and insulating washers 

9. Terminol screw 

10. Set of field coils 

11. Pole shoe (2 or 4) 

12. Brush holder (2 Or 4) 

13. Grounded brush and holder 

0 or 2) 

14. Brush holder mounting screw 

W or 4) 

15. Brush holder mounting nut 

and lock washer (2 or 4) 

16. Brush spring (2 or 4) 

17. Insulated brush holder set 
IB. Insulator 

19. Grounded brush holder set 

20. Insulated brush (1 or 2) 

21. Bushing 

22 Thrust washer 

23. Boll bearing 

24. Bearing retainer 


Delco-Remy imir-pole starter motor 
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1. Thru bolt 

2 Wosher ond lockwosher (2) 

3. Commutator end cover 
4 Brush plote ond holder assembly 


5. Armoture 

6. Drive end cover 

7 Drive end boll bearing 
B. Brush spring 4) 


9. Terminal ond brush ossembly 

10. Ground brush i2) 

11. Frame ond field coil ossembly 


2. Prepare to replace the insulated 
brush by cleaning the coil lead end with 
a file or grinder. 

3. Prepare the surface for soldering 
with rosin flux or use a flux-based solder. 
Only remove varnish from the leads in 
the area to be soldered. 

4. Solder the coil lead to the back side 
of the coil, taking care not to use exces¬ 
sive amounts of solder. Solder must 
never contact the armature. Overheating 
the brush lead will cause the solder to 
run onto the wire strands, making the 
lead inflexible. 

5. When replacing the grounded 
brush, peen the brush holder mounting 
screws with a hammer so that the nuts 
won’t vibrate loose. 

Prestolite Starter Motor 
DISASSEMBLY 

1. Remove the thru-bolts, washers, 
lock washers, and commutator end cover. 

2. Insert a tube the diameter of which 
exceeds that of the commutator. This will 
keep brushes in place and allow the ar¬ 
mature to be replaced without touching 
the brushes. 

3. Remove the armature, drive end 
cover, and bearing as one assembly. The 
bearing may have to be pressed out. 

TESTING THE FRAME AND FIELD 
ASSEMBLY 

1. Coils can only l>e tested for an open 
circuit; any type of coil failure requires 
replacement of the frame and field as¬ 
sembly. 

2. Touch one test lamp lead to the 
frame and the other to each field coil 
brush. The lamp should light on each 
brush; failure to do so indicates an open 
circuit. 

BRUSH REPLACEMENT AND 
ARMATURE REPAIR 

Same as for Delco-Remy starter motor. 

ASSEMBLY (ALL MODELS) 

1. If the brushes and springs have 
been released, clamps can be used to 
hold them in place while reinstalling the 
armature. 

2. Align the end cover mark to the 
motor terminal. 

3. Align the brush holder positioning 
notch with the motor terminal insulator. 

4. Align the commutator end head 
with the motor terminal. 

5. Install the thru-bolts, washers, and 
lockwashers, and mount entire unit on 
(engine. 

TERMINAL 



Aligning starter motor cover 


Hitachi Starter Motor 
DISASSEMBLY 

1. Remove the cable terminal nut and 
washers. 

2. Remove the nuts and washers from 
the through-bolts, and take out the holts. 

3. Remove the rear cover screws. Re¬ 
move the rear cover by tapping it off with 
a plastic mallet until a screwdriver can be 
inserted between the armature housing 
and cover and the cover pried off. Be sure 
the cable terminal stays in place near the 
housing. 

4. Lift up the brush springs; remove 
the positive brushes completely (their 
leads go to the field coils); lift up the neg¬ 
ative brushes and use the springs to trap 
them in their holders, clear of the com¬ 
mutator. 

5. Remove the front cover, the arma¬ 
ture, and thrust vvasher(s). 

INSPECTION 

1. Minimum acceptable brush length 
is 7 /ie in. 

2. Check field coil insulation. If neces¬ 
sary, field coils are replaced along with 
the housing. 

3. Check bearing for play and replace 
il necessary. The rear cover bushing, if 
defective, is replaced along with the 
cover itself. 


4. Clean commutator surface with No. 
00 sandpaper. Mica must undercut com¬ 
mutator segments by V 32 in. 

ASSEMBLY 

1. Assembly is basically the rev erse of 
disassembly. 

2. Align the mark on the housing with 
the notch on the front cover. 

3. Be sure to align the brush holder 
with the rear cover screw holes. 

4. Tighten through-bolts to 20-25 in. 
Ibs. 


SWITCHES 

Ignition-Light Switch 

This switch is centrally located in the 
instrument cluster on most models and 
has three positions plus a center-off posi¬ 
tion. One click to the right turns on the 
ignition, a second click to the right is for 
the ignition and running lights. One click 
to the left, from the center-off position, is 
for parking lights only, and, in this and 
the center-off position, the ignition can 
be locked off. The key can be removed in 
any position, on most models, once the 
ignition has been unlocked. 



3. Through-bolt and lockwosher (2) 

4. Rear caver screws and lockwashers (2) 

5. Rear (commutator end) cover 

6. Terminol ond Insulator 

7. Negotive brush (2) 


10. Front (drive end) caver 

11. Armoture 

12. Armature ball bearing 

13. Thrust washer 

14. Frame 
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DISASSEMBLING IGNITION—LIGHT 
SWITCH 

1. On Glide models, remove the in¬ 
strument panel cover by prying out the 
clip located by the trip mileage knob and 
by removing the center screw below the 
speedometer. The switch must be un¬ 
locked in the “off” position. 

2. Disconnect all of the wires that are 
connected to the switch and remove the 
mounting screws. 

3. Grasp the end of the roller contact 
retainer with pliers and lift up and away 
from the roller contact. 

4. Remove the roller contact and 
switch mounting plate assembly. Take 
note of the position of the mounting 
plate. 

5. The reinforcing plate, contact bar 
holder, and rubber contact retainer can 
be removed from the cover by slipping it 
sideways until one set of tabs clears the 
slot in the cover, then lifting and sliding 
in the opposite direction. 

6. Remove the switch base and lock 
plate from the cover. Note that the nar¬ 
row end of the elongated hole and the lug 
on the switch cylinder are toward the 
lock cover hinge. 

7. Remove the switch cylinder and 
cylinder case from the cover. Only re¬ 
move the cylinder from its case if the lock 
is faulty. Some models have the cylinder 
and case as a single unit. 

CLEANING AND INSPECTION 

1. Wash all parts in solvent and dry 
them with compressed air. 


2. Inspect all of the parts for excessive 
w ear, particularly the contacting buttons 
and roller surfaces. Extreme wear may 
cause a short of the roller retainer against 
the lock plate. 

3. Replace all worn and/or rusted 
parts. 

ASSEMBLING IGNITION-LIGHT 
SWITCH 

1. Apply a light coat of grease to the 
head of the roller retainer, lock plate, rol¬ 
ler contact, and contact buttons on the 
mounting plate. 

2. Reposition the lock cylinder into 
the housing with the tumblers in any of 
the four registers. 

3. Insert the key, while pressing the 
cylinder into the housing, and turn it to 
the right until it stops. 

4. Remove the key and complete as¬ 
sembly. 

5. Complete assembly by using the re¬ 
verse order of the disassembly proce¬ 
dures. 

Solenoid Switch 

The solenoid switches open and close 
the circuits electromagnetically. The 
1967 Sportster and all Glide models have 
switches which can be repaired. There 
are three connections involved with the 
solenoid; these are: the control circuit 
wire, which runs from the starter button 
to the small terminal stud; the battery 
cable, which is connected to the largest 
stud; the starter motor cable, which runs 


to the large, shorter stud. Proper installa¬ 
tion is a must because reversed cables 
w ill cause the solenoid coils to remain in 
circuit and will drain the battery. 

When a faulty switch is suspected, tests 
should be made of the coil w indings and 
the continuity of the circuit through the 
main switch when the contacts are 
closed, in the following manner: 

1. Connect the positive terminal of a 
12 volt battery to coil terminal 1 and the 
negative lead to coil terminal 2. 

2. This should actuate the solenoid 
and an audible click should be heard. A 
heavy spark, or no click, indicates either 
an open or shorted condition and the 
switch must be replaced. 

3. Connect a jumper wire betw een ter¬ 
minal 1 and the small solenoid terminal 
that connects to the starter button lead. If 
the solenoid is heard to operate, but the 



Wiring for testing 1967 Sportster and Electra Glide 
solenoid 

circuit to the starter motor is still in¬ 
complete, the solenoid contacts are prob 
ably burnt or eroded. 


Bulb Chart 





Candle Potter 

llarlctj-Dav id so n 



Bulbs 

Rqd 

or Wattage 

Part S'umber 

Model 

Lamp Description 

12 V 

12 V 

CLIDE 

HEADLAMP 

1 


67717-64 

MODELS 

Hi Beam 


50 Watts 



Lo Beam 


45 Watts 



TAIL AND STOP LAMP 

I 


68165-64 


Tail Lamp 


4 CP 



Stop Lamp 


32 CP 



INSTRUMENT PANEL 





Generator Signal Light 

1 

2 CP 

68462-64 


Oil Pressure Signal Light 

1 

2 CP 

68462-64 


Speedometer Light 

1 


71090-64 


Neutral Indicator Light 

1 

2 CP 

68462-64 


High Beam Indicator 

1 

2 CP 

68462-64 


ACCESSORIES 





Spot Lamp ( Bulb Type) 

1 

32 CP 

68715-64 


Spot Lamp ( Sealed Beam Type) 

I 

30 Watts 

68726-64 


Parking Lamp 

— 

3 CP 

68166-64 


Turn Indicator Lamps 

4 

32 CP 

68572-64A 


Turn Indicator Pilot Lamps 

2 

1.5 CP 

71090-64 

SPORTSTER 

.. ,, Hi Beam 

Headlamp L() Beam 

, 

45 Watts 
35 Watts 

67717-65 


_ ... Tail Lamp 

Ta.l Lamp SlopL .^ t 

1 

4 CP 

32 CP 

68165-64 


Generator Signal Light 

1 

4 CP 

71092-68 


Oil Pressure Signal Light 

I 

4 CP 

71092-68 


Speedometer Light 

1 

2 CP 

71090-64 


High Beam Indicator 

1 

2 CP 

71092-68 


ACCESSORIES 





Spot Lamp ( Bulb Type) 

1 

32 CP 

68715-64 


Spot Lamp ( Sealed Beam Type) 

.1 

30 Watts 

68726-64 


Parking Camp 

— 

3 CP 

68166-64 


Turn Indicator Lamps 

4 

32 CP 

68572-64 A 


Turn Indicator Pilot Lamps 

2 

1.5 CP 

71090-64 
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Harley-Davidson V-Twins 


Delco-Remy Regulator Test Specifications 


Delco-Remy Regulators 






Adjustment 
and Range Amps 

Adjustment and 

Range (Volfr) 


Regulator Part Number 

Procedure See 


Current 

Regulator 

Setting 

Cutout 

Relay Voltage 

Closing Regulator 

Voltage Setting 

Used with Harley-Davidson 
Generator and 

Motorcycle Models 

Harley- 

Davidson 

Manufacturer , i 

Number 

Service Regulator 

Bulletin Number Type 

74510-64 

1119614 

1R 119A 

3 Unit 
Current & 
Voltage 

10 

(9.0-11.0) 

12.4 14.3 • 

(11.8-13.0) (13.9-14.5) • 

Model 64 and later 12V generators 
(* Upper contact operation. 
Operation on lower contacts must 
be 0.1 to 0.3 volt lower) 

74510-65 

1100 687 

1R 262 

2 Unit 

Voltage 


12.5 14 4 ° 

(11.5-13.5) (13.5-14.9) • 

Delcotron Alternator 

All 12-Volt 

Current regulator air gap 0.075 in. 


Cutout relay air gap and point opening 0.020 in. 

Regulators 

Voltage regulator air gap varies with setting 

Voltage regulator point opening 0.016 in. 

Bosch Regulators 




Relay 

Cut-in Voltage 


Regulator Voltage 

Cicd with Harley-Davidson 
Generator and 

Motorcycle Models 

Harley-Davidson 

Manufacturer 'i Number 

No Load 

Load 

74511-65 

TBA 130-150/12/2 

12.4-13.1 

13.8-154 

12.7-14.5 @ 10 amp 

1965 Model 65 Generator for 
1965-66 

Sportster XLll and 1965 and later 
XLCH 


A. 


B 

C. 

D. 

E. 

F. 

G. 

H. 

5. 

6 . 

7. 

8 

9 

10 . 


WIRING DIAGRAMS 



Hondlebors—Red wire with 
block frocer, block wire with 
red tracer, red wire with 
yellow tracer, two block wires 
Conduit (three wires)—Green, 
red, and block wires 
Conduit (one wire)—-Green wire 
Conduit (two wires)—Red ond 
green wires 

Conduit (one wire)—Block wire 
Conduit (one wire)—Green wire 
Conduit (three wires)—One red 
ond two green wires 
Conduit (two wires)—Block ond 
red wires 

Horn switch—Two block wires 
Oil signol light switch—Green 
wire 

Terminal—Two green wires 
Terminal—Block and red wires 
ond rectifier positive terminal 
Terminol plate 

Speedometer light—Green wire 


1965-66 Sportster H 


11. Terminal—Not used with 

standard wiring 

12. Terminol—Not used with 

stondord wiring 

13. Generator signal light—Green 

ond block wires 

14. Oil signol light—Green ond 

block wires 

15. Ignition-light switch—Terminol 

it I red wire; terminol tt 2 
red wire and three block 
wires; terminol 5?3 green wire 
ond red wire with block 
tracer; terminol HA green 
wire 

16. Headlamp switch—Red wire 

with block tracer, block wire 
with red frocer, ond red 
wire with yellow tracer 

17. Headlamp—Block ond red wires 
18 Ignition coil—Three red wires 

ond block wire 


19. Generator "F" terminol—Green 

20. Generator "A" terminal—Red 

| wire 

21 Terminol—Block wire with red 
I tracer ond block wire 

|22 Terminol—Red wire with yellow 
tracer ond red wire 

23. Terminol—Not used with 
Standard wiring 

25. Terminol—Block wire ond green 

wire 

26. Terminol—Not used with 

stondord wiring 

27. Terminol—Not used with 

stondord wiring 

28. Terminol—Green wire ond 

rectifier negative terminol 

29. Front battery—Negative termi¬ 

nol black wire; positive 
terminal white wire 


30 Rear battery—Positive terminal 
1 red wire, negative terminol 

white wire 

31. Generator—See terminals 19 
ond 20 

32 Regulator—B-f* terminol two 

red wires, OF terminol green 
wire; D-j- terminol block wire, 
Gnd terminol block wire; 

Gl terminol not used with 
stondord wiring 

33. Terminol, frame screw—Two 

block wires 

34. Stoplight switch—Two red wires 

35. Toil lomp—Red and green wires 

36. Horn—Green wire 

37. Circuit breaker—Two block 

wires 

38. Rectifier—Positive terminal 

(pointed red) to terminol 
Negative terminol to terminol 
— 28 
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Harley-Davidson V-Twins 


WIRING DIAGRAMS 



A. Conduit (one wire)—Block 

B. Conduit (one wire)—Block 

C. Conduit (two wirei)—Red ond 

green 

D. Conduit (one wire)—Block 

E. Conduit (two wirei)—Red ond 

green 

F. Conduit (two wires)—Red ond 

green 

G. Conduit (three wirei) Red wire 

with block trocer, red wire 
with yellow trocer, block wire 
with red trocer 

H. Conduit (two wirei)—Green ond 
red 

I. Horn iwitch—Two block wirei 


1965 Sportster CH 

2. Heodlomp—Block wire with red 

trocer ond red wire with yellow 
trocer 

3. Dimmer switch—Red wire with 

block trocer, red wire with 
yellow trocer, block wire with 
red trocer 

4. Ignition cut-out iwitch—Block 

wire 

5. Generotor 

"F" terminol—Green wire 
"A" terminol—Red ond block 
wires 

6. light switch—(3 wirei)—Red, 

green ond red with block trocer 

7. Ignition ground iwitch lock 


8. Voltoge regulator— 

"61" terminol—Condemer 

block wire 

DF terminol—Green wire 
D-f-terminol—Red wire ond 
condemer wire 
B-f- terminol—Two red wirei 
Gnd terminol—Block wire 

9. Mogneto—Block wire 

10. Stop light iwitch—Two red wirei 

11. Toil ond itop lomp—Red ond 

green wirei 

12. Horn—Block wire 

13. Copocitor—lead connected to 

regulotor "61" terminol 
14 Grounding icrew—Block wire 
ond condemer ground itrop 
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A. Conduit (one wire)—Block 

B. Conduit (one wire)—Block 

C. Conduit (two wirei) —Red ond 

green 

D. Conduit (one wire)—Block 

E. Conduit (two wirei)—Red ond 

green 

F. Conduit (two wirei)—Red ond 

green 

G. Conduit (three wirei)—Red wire 

with block trocer, red wire 
with yellow trocer, block wire 
with red trocer 

H. Conduit (two wirei)—Green ond 

red 


1. Horn iwitch—Two block wirei 

2. Heodlomp—Block wire with red 

trocer ond red wire with yellow 
trocer 

3. Heodlomp dimmer iwitch—Red 

wire with block trocer, red 
wire with yellow trocer, block 
wire with red trocer 

4. Ignition cut-out switch—Black 

wire 

5. Generotor 

"F" terminol—Green wire 
"A" terminol—Block wire 

6. light switch—Red, green ond 

red with block trocer wires 

7. Ignition ground switch lock 


8 Voltoge regulotor— 

DF terminol—Green wire 
D-f* terminol—Red wire ond 
condenser wire 
B-f* terminol—Two red wires 
"61" terminol—Block wire 

9. Mogneto—Block wire 

10. Stop light iwitch—Two red wirei 

11. Toil ond itop lamp—Red ond 

green wires 

12. Horn—Block wire 

13. Copocitor—Center block wire 

connected to regulotor "61" 
terminol 

14. Grounding icrew—Block wire 

15. Speedometer lomp 















































































































Harley-Davidson V-Twins 

WIRING DIAGRAMS 


A. 


C. 

D. 

E. 
F 

G 

H. 

I. 

J. 

K. 

L. 



Handlebar (five wire*)—Red wire 
with block tracer, black wire 
with red tracer, red wire with 
yellow tracer, ond 2 black 
wire* 

Conduit (two wire*)—Green and 
red 

Conduit (one wire)—Red 
Conduit (two wire*)—Red and 

green 

Conduit (one wire)—Red 
Conduit (one wire)—Red 
Conduit (one wire)—Block 
Conduit (two wire*)—Red 
Conduit (one wire)—Black 
Conduit (one wire)—Green 
Conduit (two wire*)—Block 
Conduit (five wire*)—Brawn, 
yellow, block, red and areen 


I Heodlamp dimmer *witch 

2. Horn iwitch 

3. Generator "F" ond "A" terminal* 

4. Regulator 

BAT" terminal 
"GEN" terminol 
"F" terminol 

5 Overload circuit breaker 

6. Toil lamp 

7. Terminol 

8 Terminal 

9 Junction terminol board 

10. Starter motor 

11. Terminol—Not u*ed with 

ttondard wiring 
12 Terminol 
13. Starter tolenoid 
14 Bo Mery 


15. Stoplight twitch 

16 Ignition coil 

17 Circuit breaker 

18 Ignition—Light twitch 
19. Oil tignol light twitch 

20 Storter button 

21 Horn 

22 Terminal plate 

23 Terminal 

24 Speedometer light 

25 Terminol 

26. Terminal—Nat u*ed with 

ttondard wiring 

27. Terminol—Nat used with 

ttondard wiring 

28. Terminal 

29 Terminal—Not u*ed with 
ttondard wiring 


30 Terminol 

31. Terminol 

32. Oil tignal light 

33 High beam indicator light 

34. Generator indicator light 

35. Headlamp 

36 left direction tignol pilot lomp 

37 Right direction tignol pilot 

lamp 

3B Tachometer linhr 

KEY TO COLOR CODE 
B Block 

Y Yellow 

BN Brown 

G Green 

R Red 

B R Block with Red tracer 

R B Red with Black tracer 

R Y Red with Yellow tracer 



C. Conduit (two wire*)—Red ond 

green 

D. Conduit (one wire)—Block 

E. Conduit (two wire*)—Red 

F. Conduit (two wire*)—Red and 

green 

G. Conduit (three wire*)—Red wire 

with black tracer, red wire 
with yellow tracer, black wire 
with red frocer 

H. Conduit (two wire*)—Green and 

red 

I. Horn iwitch—Two block wire* 


tracer ond red wire with yellow 
trocer 

3. Heodlomp dimmer twitch—Red 

wire with black trocer, red 
wire with yellow trocer, block 
wire with red trocer 

4. Ignition cut-out iwitch—Black 

wire 

5. Generotor 

"F" terminal—Green wire 
"A" terminal—Black wire 

6. Light twitch—Red, green ond 

red with block trocer 
wire* 

7. Ignition ground twitch lock 


D-+- terminol—Red wire ond 
condenter wire 
B-f- terminal—Two red wire* 

D— terminol—Black wire 

9. Mogneto—Block wire 

10. Stop light twitch—Two red wire* 

11. Tail ond ttap lamp—Red ond 

green wire* 

12. Horn—Black wire 

13. Capacitor—Black wire connected 

to regular D— terminal 

14. Grounding tcrew—Black wire 

15. Speedometei lamp 

16. High beom ’ndicotor lomp 

17. Terrrflnol itrip 
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Harley-Davidson V-Twins 


WIRING DIAGRAMS 



196&-69 Sportster U 


A Hondlebor (five wire*)—Red 

wire with black tracer, black 
wire with red trocer, red 
wire with yellow tracer, and 
two black wire* 

8 . Conduit (two wire*)—Green and 
red wire* 

C. Conduit (one wire)—Red wire 

D. Conduit (two wire*)—Red and 

green wire* 

E. Conduit (one wire)—Red wire 

F. Conduit (one wire)—Red wire 

G. Conduit (one wire)—Black wire 

H. Conduit (two wire*)—Red wire* 

I. Conduit (one wire)—Block wire 

J. Conduit (one wire)—Green wire 

K. Handlebar (five wire*)—Red, 

brown, green, ond two black 
wire* 


L. Conduit (five wire*)—Brown, 

yellow, black, red, and green 

M. Conduit (two wire*)—Red and 
green wire* 

1. Headlamp dimmer twitch 

2. Horn twitch 

3. Generator "F" ond "A" termi¬ 

nal* 

4. Regulator "BAT", "GEN", and 

"F" terminal* 

5. Overload circuit breaker 

6 . Toil lomp 

7. Terminal 
B. Terminal 

9. Junction terminol board 

10. Starter motor 

11. Terminal—Not uied with 

itondard wiring 


12. Terminal 29. 

1 3. Starter tolenoid 

14. Battery 30. 

15. Stoplight twitch 31. 

16. Ignition coil 32 

17. Circuit breaker 33. 

18. Ignition—light twitch 34 

19. Oil tignal light twitch 35 

20. Starter button 36. 

21. Horn 37 . 

22. Terminol plate 

23. Terminal 38. 

24. Speedometer light 39 

25. Terminol 40. 

26. Terminol—Nat u*ed with 41 , 

ttandard wiring 42 . 

27 Terminol—Not uied with 43 

ttandard wiring 44 

28. Terminol 


Terminol—Not uied with 
tlondord wiring 
Terminol 
Terminol 
Oil tignal light 
High beam indicator light 
Generator indicator light 
Headlamp 

left directional tignal pilot lamp 
Right directional tignal pilot 
lamp 

Tachometer light 
Direction tignal twitch 
Direction tignal flother 
left front direction lomp 
Right front direction lomp 
left rear direction lomp 
Right rear direction lamp 
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Harley-Davidson V-Twins 

WIRING DIAGRAMS 





No't 1. thru 5. Fork terminal board 
terminals 

6 . Heodlomp dimmer switch 

7. Hsrn switch 

8 . Generator "F" ond "A" terminals 

9. Regulator 

'BAT" or B terminol 
"GEN" or D 
"F" or OF terminol 

10. Overload circuit breaker 

11. Toil lomp 

12. Junction terminol boord 

(4 terminals) 

13. Storter motor (XLH) 

14. Starter solenoid (XLH) 

15 Battery 

16. Reor stoplight switch 

17. Ignition coil 

18 Ignition circuit breoker 

19 Ignition—light switch 

20 Oil signal light switch 

21. Starter button (XIH) 

22. Horn 

23. Speedometer light 

24. Oil signal light 

25. High beam indicotor light 

26. Generotor indicator light 

27. Heodlomp 

28 Tochometer light 

29. Direction signal switch 

30. Direction signal flosher 

31. left front direction lomp 
32 Right front direction lomp 
33. left reor direction lomp 

34 Right reor direction lomp 

35 Front stoplight switch 

36. Cronkcose bolt 

37. Connector 

38. license lomp 

39 Storter reloy (XLH) 


KEY TO COLOR CODE 


B 

BLACK 

W 

WHITE 

O 

ORANGE 

R 

RED 

G 

GREEN 

Y 

YELLOW 

V 

VIOLET 

BE 

BLUE 

BN 

BROWN 

GY 

GRAY 


1972 and later XLH (standard seat) 
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Harley-Pavi dson V-Twins _ 

WIRING DIAGRAMS 





No'* 1. thru 5. Fork terminol boord 
terminals 

6 . Headlamp dimmer switch 

7. Horn switch 

8. Generator "F" and "A" terminals 

9. Regulator 

"BAT" or 8 terminol 

"GEN" or D 

"F" or DF terminal 

10. Overload circuit breaker 

11. Tail lamp 

12. Junction terminal board 

(4 terminals) 

13. Starter motor (XLH) 

14. Storter solenoid (XLH) 

15. Battery 

16. Rear stoplight switch 

17. Ignition coil 

18. Ignition circuit breaker 

19. Iqnition—liaht switch 

20. Oil signal light switch 

21. Storter button (XLH) 

22. Horn 

23. Speedometer light 

24. Oil signol light 

25. High beam indicator light 

26. Generator indicator light 

27. Headlamp 

28. Tochometer light 

29. Direction signal switch 

30. Direction signal flasher 

31. Left front direction lamp 

32. Right front direction lamp 

33. Left rear direction lamp 

34. Right rear direction lamp 

35. Front stoplight switch 

36. Crankcase bolt 

37. Connector 

38. License lamp 

39. Storter relay (XLH) 


KEY TO COLOR CODE 


B 

BLACK 

W 

white 

O 

ORANGE 

R 

RED 

G 

GREEN 

Y 

YELLOW 

V 

VIOLET 

BE 

BLUE 

BN 

BROWN 

GY 

GRAY 
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1972 and later XL1I (low seat) 










































































































































































































































































Harley-Davidson V-Twins 


WIRING DIAGRAMS 



1. Fork terminal board terminal 

2. Fork terminal board terminal 

3. Fork terminal board terminal 

4. Fork terminal board terminal 

5. Fork terminal board terminal 

6 . Headlamp dimmer twitch 

7. Horn iwitch 

8 . Generator "F" and "A" terminal* 

9. Regulator 

“BAT" or B-f- terminol 
"GEN" or D-f 
"F" or DF terminol 
10. Tail lamp 
1 I. Starter motor 
1 2. Starter tolenoid 

13. Battery 

14. Rear itaplight twitch 
1 5. Ignition call 

16. Ignition breaker (timer) 

17. Ignition—light twitch 

18. Oil tignal light iwitch 

19. Storter button 

20. Horn 


21 Speedometer light 

22. Oil tignal light 

23. High beam indicator light 

24 Generator indicator light 

25 Heodlamp 

26. Tochometer light 

27. Front itaplight switch 
26. Crankcote bolt 

29. Starter relay 

30. Engine ttop Iwitch 

31. Rear harneti connector 

32. Lighting circuit breoker 

33. Accessary circuit breaker 

34. Ignition circuit breoker 
35 Connector 

36. Frame bolt 

37. Right direction tignal twitch 

38. Left direction tignal switch 

39. Direction tignal Rather 

40. Left front direction lamp 
41 Right front direction lomp 

42. left rear direction lomp 

43. Right reor direction lamp 


KEY TO COLOR CODE 


© 

BLACK 

© 

WHITE 

© 

orange 

© 

RED 

© 

GREEN 

© 

YELLOW 

© 

VIOLET 

© 

BLUE 

© 

BROWN 

© 

GRAY 

© 

TAN 



XLCH (1973-1974) 
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Harley-Davidson V-Twins 

WIRING DIAGRAMS 



XL (1975-1976) 


1. Headlomp housing 

2. Socket-plug eombinotion 

3. Socket-plug combination 

4. Socket-plug eombinotion 

5. Wiring harness 

6. Heodlomp dimmer switch 

7. Horn switch 

8 . Generotor "F" ond "A" terminols 

9. Regulator 

"Bot" or B+ terminol 
"Gen" or D-f- 
"F" or DF terminol 

10. Toil lomp 

11. Starter motor 

12. Starter solenoid 

13. Bottery 

14. Reor stoplight switch 

15. Ignition coil 

16. Ignition breoker (timer) 

17. Ignition—light switch 

18. Oil signal light switch 

19. Storter button 


20. Horn 

21. Speedometer light 

22. Oil signal light 

23. High beom indicotor light 

24. Generotor indicotor light 

25. Headlamp socket 

26. Tochometer light 

27. Front stoplight switch 

28. Crankcose bolt 

29. Storter relay 

30. Engine stop switch 

31. Reor horness connector 

32. Lighting circuit breoker 

33. Accessory circuit breaker 

34. Ignition circuit breoker 

35. Connector 

37. Right direction signal switch 

38. Left direction signal switch 

39. Direction signol flosher 

40. Left front direction lomp 

41. Right front direction lomp 

42. Left rear direction lomp 

43. Right reor direction lamp 


KEY TO COLOR CODE 


© 

8LACK 

© 

WHITE 


ORANGE 


RED 

© 

GREEN 

© 

YELLOW 

© 

VIOLET 

© 

BLUE 

© 

BROWN 

© 

GRAY 

© 

TAN 
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XLCIl (1975-1976) 





















































































































































































































































































































































































Harley-Davidson V-Twins 


A. Conduit (four wire)—Red, green, 

block and yellow 

B. Conduit (one wire)—Green 

C. Conduit (four wire)—Red, green, 

yellow and black 

D. left handlebar (laate wire*)— 

red with block troeer, black 
with red troeer, red with 
yellow troeer, 2 black wire* 

E. Right handlebar (laa*e wire*)— 

2 Black wire* 

F. Conduit (two wire)—2 Red wire* 

G. Conduit (one wire)—Yellow 

H. Conduit (three wire)—Black, 

white ond yellow 

J. Conduit (two wire)—Red ond 

green 

K. Conduit (one wire)—Red 

L. Conduit (two wire)—Green and 

red 

M. Conduit (one wire)—Black 

N. Conduit (one wire)—Black 

O. Conduit (one wire)—Black 

P. Conduit (two wire)—2 Block 

wire* 

Q. Conduit (one wire)—Red 

1. Switch terminol—Switch tupply 

2. Switch terminol—Headlamp 

3. Switch terminol—Not u*ed with 

ttondard wiring 

4. Switch terminal—Toil lamp 

5. Switch terminal—Ignition coil 

6 . Ignition—light *wifch—See 

terminal* 1 through 5 IS 

7. Junction terminal 16. 

8 Junction terminol 17. 

9. Terminol 19. 

10. Terminol 20 

11. Terminol—Not u*ed with 

itondord wiring 21. 

12. Terminol—Not u*ed with 22. 

itondord wiring 23 

13. Regulator 

14 Tail and itap lamp 24. 


WIRING DIAGRAMS 


i 

° ft —' 


r«i 1 




1965-67 Elect™ Clide 


Battery pa*itive terminol 
Battery negative terminal 
Oil pre*»ure tignol *witch 
Horn twitch 

Terminol—Nat u»ed with 
ttondard wiring 
Terminal 
Terminal 

Terminol—Not uted with 
itondord wiring 
Terminol 


25. Terminol 

26. Ignition circuit breaker 

27. Stop lomp twitch 

2B Generator tignol light 

29. Terminol—Nat uted with 

ttondard wiring 

30. Terminol—Nat uted with 

itondord wiring 

31 Terminol 

32 Generator "F" terminal 

33. Gencrotar A terminal 


34. Starter tolenoid 

35. Storter motor 

36. Ignition coil 

37. Terminal plate 

38. Terminal bo»—See terminol* 

39 through 43 

39 Terminal 

40 Terminal 

41. Terminol 

42. Terminal 
43 Terminol 


LATE 1966 
CIRCUIT BREAKER 

44. Speedometer light 

45. Terminal plote top mounting 

tcrew (ground) 

46. Headlamp 

47. Neutral indicator light 

48. Neutral twitch 

49. Storter button 

50. Oil tignol light 

51. Horn 

52. Circuit breaker 



1. to 13. Front terminol board 
terminol* 

14. Switch tail lomp terminol 

15. Switch ignition terminol 

16. Switch terminal (not u»ed with 

itondord wiring) 

17 Switch headlamp terminol 
18. Switch tupply terminal 
19 Regulotar-rectifier module 

20. Alternofor fa module connector 

plug 

21. Alternator itatar 

22 Toil and itap lamp 

23 Battery potitive terminal 
24. Bottery negative terminol 

25 Oil prenure tignol twitch 

26 Handlebor headlamp twitch 
27. Horn twitch 


KEY TO COLOR CO PE 
(b) black 

(^ BROWN 
(g) GREEN 
@ REO 
(w) WHITE 

(y) yellow 
blue 


violet 

© ORANGE 
(0 GRAY 
0 TAN 




—KsM —' 



- 


- 


1970 Electru Glide 


45. High beam indicator lamp 

46 Overlood circuit breaker 

47 Storter relay 

48. Direction tignol twitch 

49. Direction tignol Rather 

50. left front direction Ibmp 

51. Right front direction lamp 

52. left reor direction lamp 

53. Right reor direction lomp 

54 . left direction tignol pilot lamp 

55. Right direction tignol pilot lamp 

56. Stop lamp twitch—front 

57. Connector 

58. Terminol board mounting tcrew 

59. Trontmittion tfud 

60. Frame lug bolt 

61. Handlebor 


2B. Ignition circuit breaker 

29. Stop lamp twitch—reor 

30. Storter tolenoid 

31. Starter motor 

32. Ignition coil 

33. Rear terminal board terminol— 

top 

34 Rear terminol board terminol 
35. Reor terminal board terminol 

37. Rear terminal board terminol— 

bottom 

38. Speedometer light 
39 Heodlamp 

40. Neutral indicator light 

41. Neutral twitch 

42. Starter button 

43. Oil tignol light 
44 Horn 
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Harley-Davidson V-Twins 

WIRING DIAGRAMS 



1968-69 Electra Clide 


A. Conduit (four wire)—Red, green, 

block ond yellow 

B. Conduit (one wire)—Green 

C. Conduit (four wire)—Red, green, 

yellow ond block 

D. left hondlebor (loose wires)— 

Red with block trocer, block 
with red trocer, red with 
yellow trocer, 2 block wires 

E. Right hondlebor (loose wires)— 

Red, green, brown, 2 block 
wires 

F. Conduit (one wire)—Red 

G. Conduit (one wire)—Yellow 

H. Conduit (three wire)—Block, 

white ond yellow 

J. Conduit (two wires)—Red ond 

green 

K. Conduit (one wire)—Red 

l. Conduit (two wire)—Green ond 
red 

M. Conduit (one wire)—Block 

N. Conduit (one wire)—Block 

O. Conduit (one wire)—Block 

P. Conduit (two wire)—2 Block 

wires 

Q. Conduit (one wire)—Red 

R. Conduit (one wire)—Red 

S. Conduit (one wire)—Green 

T. Conduit (two wire)—Red ond 

green 

1. Switch terminal—Switch supply 

2. Switch terminal—Heodlomp 

3. Switch terminal—Not used with 

standard wiring 


4. Switch terminol—Toil lamp 

5. Switch terminol—Ignition coil 

6 . Ignition—light switch—See 

terminals 1 through 5 

7. Junction terminol 

8 . Junction terminol 

9. Terminol 

10. Terminol 

11. Terminol 

12. Terminol—Not used with 

stondord wiring 

13. Regulotor 

14. Toil ond stop lamp 

15. Bottery positive terminol 

16. Botteiy negative terminol 

17. Oil pressure signol switch 
1 9. Horn switch 

20. Terminol—Not used with 

stondord wiring 

21. Terminol 

22. Terminol 

23. Terminal 

24 Terminol 

25 Terminol 

26. Ignition circuit breaker 

27. Stop lomp switch 

28. Generotor signal light 

29. Terminol—Not used with 

stondord wiring 

30. Terminol—Not used with 

stondord wiring 

31. Terminal 

32. Generotor "F" terminal 
33 Generator “A" terminol 


34. Storter solenoid 

35. Storter motor 

36. Ignition coil 

37. Terminol plote 

3B. Terminol bo*—See terminols 
39 through 43 

39. Terminal 

40. Terminol 

41. Terminal 

42. Terminol 

43. Terminol 

44 Speedometer light 

45. Terminol plote top mounting 

screw (ground) 

46. Heodlomp 

47. Neutrol indicotor light 
48 Neutrol switch 

49. Storter button 

50. Oil signol light 

51. Horn 

52. Hight beom indicator lomp 

53. Overlood circuit breoker 
54 Storter reloy 

55. Direction signol switch 

56. Direction signol flasher 

57. left front direction lomp 

58. Right front direction lamp 

59. left reor direction lomp 

60. Right reor direction lomp 

61. left direction signol pilot lomp 

62. Right direction signol pilot lomp 

63. Stop lomp front switch 

64. Connector 
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Harley-Davidson V-Twins 


WIRING DIAGRAMS 



I 



1 to 13. Front terminol board 

28 Ignition circuit breaker 

45. High beam indicator lamp 

terminals 

29 Stop lamp twitch—rear 

46 Overlaod circuit breaker 

14. Switch toil lamp terminal 

30. Starter solenoid 

47. Storter relay 

15. Switch ignition terminal 

31. Starter motor 

48. Direction signol switch 

16. Switch terminal (not used with 

32 Ignition coil 

49 Direction signol Flasher 

standard wiring) 

33 Rear terminal board terminol 

50. left front direction lamp 

17. Switch headlamp terminal 

top 

51. Right front direction lamp 

18. Switch supply terminal 

34. Rear terminol board terminol 

52. Left reor direction lamp 

19. Regulator-rectifier module 

35. Reor terminol board terminol 

(53 Right reor direction lamp 

20. Alternator to module connector 

37. Reor terminal boord terminal— 

54 . left direction signol pilot lomp 

plug 

bottom 

55. Right direction signol pilot lomp 

21. Alternator stotor 

38. Speedometer light 

56. Stop lomp switch—front 

22. Toil and stop lamp 

39. Headlamp 

57. Connector 

23. Bottery positive terminol 

40. Neutral indicator light 

58 Terminal boord mounting screw 

24 Bottery negative terminol 

41. Neutral switch 

59 Transmission stud 

25. Oil pressure signal switch 

42 Storter button 

60 Frome lug bolt 

26. Handlebor headlamp switch 

43. Oil signal light 

61 Handlebar 

27. Horn switch 

44. Horn 
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Harley-Davidson V-Twins 


WIRING DIAGRAMS 




1. fa 13. Front terminal board 
terminols 

14. Switch tail lamp terminal 

15. Switch ignition terminal 

16. Switch terminal (not used with 

standard wiring) 

17. Switch headlamp terminal 

18. Switch supply terminal 

19. Regulator-rectifier module 

20. Alternator to module connector 

plug 

21. Alternator stator 

22. Tail and stop lamp 

23. Battery positive terminal 

24. Battery negative terminal 

25. Oil pressure signal switch 

26. Handlebar headlamp switch 

27. Horn switch 


28. Ignition circuit breaker 

29. Stop lamp switch—rear 

30. Starter solenoid 

31. Starter motor 

32. Ignition coil 

33. Rear terminol board terminal— 

top 

34. Rear terminal board terminal 
35 Rear terminal board terminal 

37. Rear terminal board terminal— 

bottom 

38. Speedometer light 

39. Headlamp 

40. Neutral indicator light 

41. Neutral switch 

42. Starter button 

43. Oil signal light 
44 Horn 


45. High beam indicator lamp 

46. Overload circuit breaker 

47. Starter relay 

48. Direction signal switch 

49. Direction signal flasher 

50. Left front direction lamp 

51. Right front direction lamp 

52. left rear direction lamp 

53. Right rear direction lamp 

54. Left direction signal pilot lamp 

55. Right direction signal pilot lamp 

56. Stop lamp switch—front 

57. Connector 

5B. Terminal board mounting screw 

59. Transmission stud 

60. Frame lug bait 

61. Handlebar 

62. Left direction signal switch 


242 




























































































































































































































Harley-Davidson V-Twins 


WIRING DIAGRAMS 



FL/FLH (1973-1974) 


1 


1. Front terminol board terminals (1 to 11) 

2. Switch terminals (1 to 6) 

3 - Regulotor-rectifier module 

4 Alternator to module connector plug 

5. Alternotor stator 

6 . Toil ond stop lamp 

7. Battery positive terminal 

8 . Battery negotive terminal 

9. Oil pressure signol switch 

10. Headlamp beam switch 

11. Horn switch 

12. Ignition breaker (timer) 

13. Stop lamp switch—reor 

14. Starter solenoid 

15. Storter motor 

16. Ignition coil 

17. Reor terminal boord terminol—top 

18. Rear terminal board terminol 


19. Reor terminol boord terminal 

20. Reor terminal boord terminol 

— bottom 

21. Speedometer light 

22. Heodlomp 

23. Neutrol indicotor light 
24 Neutral switch 

25. Starter button 

26. Oil signal light 

27. Horn 

28. High beom indicotor lomp 
29 Engine stop switch 

30. Starter reloy 

31. Right direction signol switch 
32 Direction signol flasher 

33. left front direction lomp 
34 Right front direction lomp 
35. left rear direction lamp 


36 Right rear direction lamp 

37. left direction signol pilot lamp 

38. Right direction signol pilot lamp 

39 Stop lomp switch—front 

40 Connector 

41. Terminol baord mounting screw 

42. Transmission stud 

43. Frome lug bolt 

44. Right hondlebor 

45. left hondlebor 

46. left direction signol switch 

47. lighting circuit breoker 

48. Ignition circuit breoker 

49. Accessories circuit breoker 

50. Emergency flosher 

51. Emergency flosher switch 
52 Posting lamp switch 

53. Possipg lomp 
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Harley-Davidson V-Twins 


WIRING DIAGRAMS 





I_ 


SWITCH CONNECTIONS 

POSITION 

CONTACTS 

ACCESSORY 

14 

OFF 

— 

IGNITION. 
LIGHT & 
ACCESSORY 

2 4 5 6 

IGNITION. 
LIGHT & 
ACCESSORY 

2 34 5 6 



FL/FLH (1975) 


1. Front terminal board (terminals 1 to 11) 

2. Switch (terminals 1 to 6) 

3. Regulator-rectifier module 

4. Alternator to module connector plug 

5. Alternator stator 

6 . Tail and stop lamp 

7. Battery positive terminal 

8 . Battery negative terminal 

9. Oil pressure signal switch 

10. Headlamp beam switch 

11. Horn switch 

12. Ignition breaker (timer) 

13. Stop lamfi switch—rear 

14. Starfer solenoid 

15. Starter motor 

16. Ignition coil 

17. Reor terminal board terminal—top 

18. Rear terminal board terminal 

19. Rear terminal board terminal 

20. Rear terminal board terminal—bottom 

21. Speedometer light 

22. Headlamp 

23. Neutral indicator light 

24. Neutral switch 

25. Starter button 

26. Oil signal light 


27. Horn 

28. High beam indicator lamp 

29. Engine stop switch 

30. Starter relay 

31. Right direction signal switch 

32. Direction signal flasher 

33. left front direction lamp 

34. Right front direction lamp 

35. left rear direction lamp 

36. Right rear direction lamp 

37. left direction signal pilot lamp 

38. Right direction signol pilot lamp 

39. Stop lamp switch—front 

40. Connector 

41. Terminal board mounting screw 

42. Transmission stud 

43. Frame lug bolt 

44. Right handlebar 

45. left handlebar 

46. left direction signal switch 

47. lighting circuit breaker 

48. Ignition circuit breaker 

49. Accessories circuit breaker 

50. Emergeny flasher 

51. Emergency flasher switch 
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Harley-Davidson V-Twins 


WIRING DIAGRAMS 




SWITCH CONNECTIONS 

POSITION 

CONTACTS 

ACCESSORY 

14 

OFF 

— 

IGNITION. 

light & 

ACCESSORY 

2-4 5-6 

IGNITION. • 
LIGHT & 
ACCESSORY 

2 34 5 6 



KEY TO COLOR CODE 

© 

BLACK 

© 

BROWN 

© 

GREEN 

© 

RED 

© 

WHITE 

© 

YELLOW 

© 

BLUE 

© 

VIOLET 

© 

ORANGE 

© 

GRAY 

© 

TAN 


FL/FLH (1976) 


1. Front terminal board (terminals 1 to II) 

2. Switch (terminals 1 ta 6 ) 

3. Regulator-rectifier module 

4. Alternator to module connector plug 

5. Alternator stator 

6 . Tail and stop lamp 

7. Battery positive terminal 
8 Battery negative terminal 

9. Oil pressure signal switch 

10. Heodlomp beam switch 

11. Horn switch 

12. Ignition breaker (timer) 

13. Stop lamp switch—rear 

14. Storter solenoid 

15. Starter motor 
1 6 . Ignition coil 

17. Rear terminal boord terminal—top 

18. Rear terminal boord terminal 

19. Rear terminal board terminal 

20. Rear terminal board terminal—bottom 

21. Speedometer light 

22. Headlamp 

23. Neutral indicator light 

24. Neutral switch 

25. Starter button 

26. Oil signal light 


27. Horn 

28. High beam indicator lamp 

29. Engine stop switch 

30. Starter relay 

31. Right direction signol switch 

32. Direction signol flasher 

33. Left front direction lomp 

34. Right front direction lamp 

35. Left rear direction lamp 

36. Right rear direction lamp 

37. Left direction signol pilot lamp 

38. Right direction signol pilot lamp 

39. Stop lamp switch—front 

40. Connector 

41. Terminal boord mounting screw 

42. Transmission stud 

43. Frame lug bolt 

44. Right handlebar 

45. Left handlebar 

46. Left direction signal switch 

47. Lighting circuit breaker 

48. Ignition circuit breaker 

49. Accessories circuit breaker 

50. Emergeny flosher 

51. Emergency flasher switch 
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Harley-Davidson V-Twins 


WIRING DIAGRAMS 




I. to 5. Fork terminol boord 

terminol* 

6. Heodlomp dimmer jwitch 

7. Horn switch 

B. Ignition circuit breaker 
9. Wire connector 
10 Bottery positive terminol 

II. Battery negotive terminol 

12. Frome lug bolt 

13. Stop lomp switch—re or 

14. Switch toil lomp terminol 

15. Switch ignition terminol 

16. Switch terminol (not used with 

Stondord wiring) 

17. Switch heodlomp terminol 
IB. Switch supply terminol 

19. Regulotor—rectifier module 

20. Aiternotor to module connector 

plug 

21. Aiternotor stator 

22. Horn 

23. Heodlomp 

24 Right front direction lomp 

25. Left front direction lomp 

26 Direction signol flosher 

27. Direction signol switch 

28 Ignition cutout button 

29. Stop lomp switch—front 

30 Right reor direction signol lomp 

31. left reor direction signol lomp 

32. Ignition coil 

33. Reor terminol boord terminol— 

fop 

34 Reor terminol boord terminol 

35. keor terminol board terminol 

36. Reor terminol boord terminol 

37. Reor terminol boord terminol— 

bottom 

3B. Speedometer light 
39 Oil pressure signol switch 

40. Neutrol switch 

41. Neutrol indicotor light 

42. Right direction signol pilot lomp 

43. left direction signol pilot lomp 

44. Oil signol lomp 

45. High beom indicotor lomp 

46. Toil ond stop lomp 

47. Overload circuit breoker 
4B. left hondlebor 

49. Junction terminol 

50. License lomp 


I. to 5. Fork terminol boord terminols 

6 . Heodlomp beom switch 

7. Horn switch 

8 . Ignition breaker (timer) 

9. Wire connector 

10. Bottery positive terminol 

II. Bottery negotive terminol 
1 2 Frome lug bolt 

13. Stop lomp switch—reor 

14. Switch "l" lights terminol 

15. Switch "I" ignition terminol 

16. Switch "B" bottery terminol 

17. Regulotor—rectifier module 

18. Aiternotor to module connector plug 

19. Aiternotor stofor 

20. Horn 

21. Heodlomp 

22. Engine stop switch 

23. Stop lomp switch—front 
24 Ignition coil 

25. Reor terminol boord terminol—top 

26 Reor terminol boord terminol 

27. Reor terminol boord terminol 

28 Reor terminol boord terminol—bottom 

'29. Speedometer light 

30. Oil pressure signol switch 

31. Neutrol switch 

32 Neutrol indicotor light 

33. Oil signol lomp 

34. High beam indicotor lomp 

35. Toil ond stop lomp 
36 license lomp 

37. Right hondlebor 

38. left hondlebor 

39. Lighting circuit breoker 

40. Ignition circuit breoker 

41. Accessories circuit breoker 

42. Switch 
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Harley-Davidson V-Twins 


WIRING DIAGRAMS 



1. to 5. Fork terminal board terminals 

6. Headlamp beam twitch 

7. Horn twitch 

8. Ignition breaker (timer) 

9. Wire connector 

10. Battery potilive terminal 

11. Bottery negative terminal 

12. Frame lug bolt 

13. Stop lamp switch^reor 

14. Switch "L" light* terminal 

15. Switch "I" ignition terminal 

16. Switch "B" battery terminal 

17. Regulator—recifier module 

18. Alternator to module connector plug 

19. Alternator ttafar 

20. Horn 

21. Headlamp 

22. Engine *top switch 

23. Stop lamp twitch—front 

24. Ignition coil 

25. Rear terminal board terminal—top 

26. Rear terminal board terminal 

27. Rear terminal board terminal 

28. Rear terminal board terminal—bottom 

29. Speedometer light 


30. Oil prenure signal twitch 

31. Neutrol switch 

32. Neutrol indicator light 

33. Oil signal lamp 

34. High beam indicotor lomp 

35. Toil and stop lomp 

36. Tachometer 

37. Right handlebar 

38. Left handlebar 

39. Lighting circuit breaker 

40. Ignition circuit breaker 

41. Accessaries circuit breoker 

42. Switch 

43. Right direction signal switch 

44. left direction signal switch 

45. Direction signal flasher 

46. Left front direction lomp 

47. Right front direction lamp 

48. left reor direction lomp 

49. Right reor direction lamp 

50. Starter relay (FXE only) 

51. Storter solenoid (FXE only) 

52. Storter motor (FXE only) 

53. Handlebar pinch bolt 

54. Tachometer light 
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Harley-Davidson V-Twins 

WIRING DIAGRAMS 



FX/FXE (1975) 


1. Heodlomp housing 

2. Socket-plug eombinotion 

3. Socket-plug eombinotion 

4. Socket-plug combination 

5. Wiring hornest 

6. Heodlomp beom switch 

7. Horn switch 

8. Ignition breoker (timer) 

9. Wire connector 

10. 8ottery positive terminol 

11. Bottery negotive terminol 
1 2. Frome lug bolt 

13. Stop lomp switch—reor 

14. Switch "l" lights terminal 

15. Switch "I" ignition terminol 

16. Switch "B" battery terminol 

17. Regulotor-rectifier module 

IB, Alternotor to module connector plug 

19. Alternotor stotor 

20. Horn 

21. Heodlomp socket 

22. Engine stop switch 

23. Stop lomp switch—front 

24. Ignition coil 

25. Reor terminol board terminol—top 


26. Rear terminol boord terminol 

27. Rear terminol boord terminol 

28. Rear terminal boord terminal-—bottom 

29. Speedometer light 

30. Oil pressure signol switch 

31. Neutrol switch 

32. Neutral indicotor light 

33. Oil signol lomp 

34 High beam indicotor lomp 

35. Toil ond stop lomp 

36. Tochometer 

39. Lighting circuit breoker 

40. Ignition circuit breoker 

41. Accessories circuit breoker 

42. Storter switch 

43. Right direction signol switch 

44. left direction signol switch 

45. Direction signal flasher 

46. Left front direction lomp 

47. Right front direction lamp 

48. left reor direction lomp 

49. Right reor direction lomp 

50. Starter reloy (FXE only) 

51. Storter solenoid (FXE only) 

52. Storter motor (FXE only) 
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Harley-Davidson V-Twins 


WIRING DIAGRAMS 



. ■<!- ' 3 >- ^_ 50 ,. 

- i----- .V- ---J rs-y ■ _ \ 

MS '"'- 



a ■ 

3 wine O' 

»<~-X 

a. oi!~.x. 


KEY TO COLOR CODE 

© 

BLACK 

© 

BROWN 

© 

GREEN 

® 

RED 

© 

WHITE 

© 

YELLOW 

© 

BLUE 

© 

VIOLET 

© 

ORANGE 

© 

GRAY 

© 

TAN 

© 

PINK 


FX FXE ( 1976) 


1. Headlamp housing 

2. Socket plug combination 

3. Socket-plug combination 

4. Socket-plug combination 

5. Wiring harness 

6. Heodlomp beam switch 

7. Horn switch 

8. Ignition breaker (timer) 

9. Wire connector 

10. battery positive terminal 

11. Battery negative terminal 

12. Frame lug bolt 

13. Stop lomp switch—rear 

14. Switch "ST" lights terminol 

15. Switch "G" ignition terminal 

16. Switch "B" battery terminal 

17. Regulator-rectifier module 

18. Alternator ta module connector plug 

19. Alternator stotor 

20. Horn 

21. Heodlomp socket 

22. Engine stop switch 

23. Stop lomp switch—front 

24. Ignition coil 

25. Reor terminal board terminol—top 


26. Rear terminal board terminal 

27. Rear terminol board terminal 

28. Reor terminal board terminol—bottom 

29. Speedometer light 

30. Oil pressure signal switch 

31. Neutral switch 

32. Neutral indicator light 

33. Oil signol lamp 

34. High beam indicator lamp 

35. Toil ond stop lamp 

36. Tochometer 

39. lighting circuit breoker 

40. Ignition circuit breaker 

41. Accessories circuit breaker 

42. Starter switch 

43. Right direction signal switch 

44. left direction signal switch 

45. Direction signol flasher 

46. left front direction lamp 

47. Right front direction lomp 

48. left rear direction lomp 

49. Right rear direction lamp 

50. Starter reloy (FXE only) 

51. Starter solenoid (FXE only) 

52. Storter motor (FXE only) 
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Harley-Davidson V-Twins 


CHASSIS 


WHEELS 

Removal and Installation 

FRONT WHEEL 
Electra-Glide (Drum Brake) 

1. Raise the front wheel off the ground 
and support the motorcycle in this posi¬ 
tion. 

2. Remove the cotter pin (or clevis 
pin), axle nut, flat washer, bushings (if 
applicable), and socket screws. Loosen 
the slider capnuts (or pinch-bolts) and 
remove the axle. 

3. Lift the wheel clear of the brake 
drum and remove it. 

4. Assemble in the reverse order of 
disassembly. 

5. Thoroughly clean the brake linings 
and the brake drum. 

6. Make sure that the disc slips be¬ 
tween the caliper pads on disc brake 
models. 

7. Secure the socket screws with a suit¬ 
ably sized alien wrench. 

8. Secure the axle nut evenly, then the 
slider capnuts (or pinch-bolts), after the 
socket screws have been tightened, to at¬ 
tain proper alignment. Install a new cot¬ 
ter (or clevis pin). 

9. Adjust the brake as described in 
‘‘Maintenance.’' Shoes must be centered 
in drum. 

Sportster and Super Glide (Drum Brake) 

1. Raise the front wheel off the ground 
and support the motorcycle in this posi¬ 
tion. 

2. Disconnect the brake cable. 

3. Remove the axle nut, lockwasher, 
brake anchor, shoe centering bolt, and 
ockwasher, then loosen the axle pinch- 
X)lt 

4. Tap the axle loose and remove it. 

5. Remove the wheel and brake as- 
iembly. 

6. Assemble in the reverse order of 
lisassembly. 

7. Adjust the brake as described in 
‘Maintenance.” Shoes must be centered 
in drum. 

Electra-Glide (Disc Brake) 

1. Support the front wheel ofT the 
ground. 

2. Remove the axle nut cotter pin, axle 
nut, and washers. 

3. Loosen the two fork slider cap nuts 
and pull out the axle. Remove the wheel. 

4. Installation is the reverse of re¬ 
moval. Tighten the axle nut to 50 ft lbs. 

FX and Sportster (Early Disc) 

J. Raise the front wheel off the ground 
and support the motorcycle in this posi¬ 
tion. 

2. Remove axle nut and axle nut lock 
washer. Loosen the slider capnuts. Using 
a soft hammer, tap the left end of the axle 
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to loosen and start it out. Full axle out of 
fork assembly. 

3 Remove the front wheel assembly 
and speedometer drive. 

4. Reassemble in the reverse order of 
disassembly. 

5. Align the brake pads during installa¬ 
tion so that disc slips in properly. 

6 Install speedometer drive. Be sure 
that drive ear engages hole in wheel hub. 

7. Tighten axle nut to 50 ft lbs (max¬ 
imum) and tighten the two slider cap¬ 
nuts. This ensures correct alignment of 
fork sliders. 

REAR WHEEL 

Glide Models 
(Drum Brake) 

1. Raise the rear wheel off the ground 
and support the motorcycle in this posi¬ 
tion. 

2. Remove the fender support screws 
and raise the fender flap (if applicable). 

3. Remove the rear wheel mounting 
screws with a suitably sized alien 
wrench. 

4. Remove the axle nut, lockwasher, 
axle, and axle spacer. 

NOTE: Remove the wheel while actu¬ 
ating the rear brake. Brake Pedal lack¬ 
ing Tool (II-D Part No. 45875-58) 

may be used but is not necessary. 

5. Assemble in the reverse order of 
disassembly. 

6. Drum and hub clamping surface 
must be thoroughly cleaned 

7. Secure the wheel mounting screws 
tightly so that the wheel cannot work 
free. 

8. Secure the axle nut. 

Sportster (Drum Brake) 

1. Raise the rear wheel off the ground 
and support the motorcycle in this posi¬ 
tion. 

2. Remove the drive chain master link 
and free the chain from the rear sprocket. 

3. Remove the brake rod adjusting nut, 
axle nut, lockwasher, and centering col¬ 
lar, and then loosen the axle by tapping it 
on the axle nut side. 

4. Remove the axle and axle spacer. 

5. Full the wheel to the rear end of the 
frame and lift it up and out to remove. 

6. Assemble in the reverse order of 
disassembly. 

7. Adjust the brake as described in 
‘‘Maintenance.” 


Disc Brake Models (1973 and Later) 

1. Raise rear end of motorcycle off the 
ground and support in this position. 

2. Disconnect rear chain. Remove 
brake anchor nut and cotter pin. Loosen 
castle nut. 

3. Remove axle nut, lockwasher, axle, 
and spacer which fit between swing arm 
and sprocket side of wheel hub. Axle cen¬ 
tering spacer fits into rear axle slot in 
swing arm. Remove wheel assembly. 

4. Assemble in the reverse order of 
disassembly. 

5. Tighten axle nut to 50 ft lbs (max¬ 
imum). Adjust rear chain as described in 
“Maintenance.” 


SIDECAR WHEEL 

I. Raise the wheel off the ground and 
support the motorcycle in this position. 

. 2. Loose n the fender front bracket and 
step lug, ancl the fender inner brace clip 
bracket nut. 

3. Remove the axle nut, lockwasher, 
and brace. 

4. Tilt the fender forward, taking care 
to leave slack in the taillight wire. 

5. Remove the extension nut, axle nut, 
washer, and wheel and drum assembly. 

6. The wheel can be detached from 
the drum, if desired, by removing the 
wheel mounting screws with a suitably 
sized alien wrench. 

7. Assemble in the reverse order of 
disassembly. 

8. Take care to secure the socket 
screws tightly so that the wheel cannot 
work free. 

FX and Sportster (Late Disc) 

1. Support the front wheel off the 
ground. 

2. Remove the brake caliper mounting 
bolt, washers, and nut. 

3. Remove the axle nut and washers. 
Loosen the slider cap nuts. Remove the 
axle. 

4. Remove the front wheel and speed¬ 
ometer drive. 

5 Installation is the reverse of re¬ 
moval. Be sure the speedometer drive ear 
engages the hole in the hub when install¬ 
ing. 

6. Tighten the axle nut to 50 ft lbs., 
then the slider cap nuts. 

WHEEL HUBS 
Electric-Glide 

FRONT AND REAR (1966 AND 
EARLIER) 

Disassembly 

1. Remove the wheels as described in 
“Wheel Removal and Installation.” 

2. Remove the thrust bearing cover 
screws, lockwashers, outer cover, cork 
grease retainer, bearing housing, housing 
gasket, bearing adjusting shims, outer 
thrust washer, bearing sleeve, and inner 
thrust washer. 

3. Remove the bearing assembly and 
separate for reassembly. 

4. Remove the roller retainer thrust 
washer. 

5. Invert the hub and remove the outer 
roller retainer-spring lockring, retaining 
washer, hub inner sleeve, cork grease re¬ 
tainer, inner spring locking, and roller 
bearing washer. 

6. Remove the rollers, retainer, and 
thrust washer, and separate them for reas¬ 
sembly. 

Inspection 

1. Clean all parts other than the cork 
grease retainers, if they are to be reused, 
in a suitable solvent and blow them dry. 

2. Inspect all parts for wear and re¬ 
place if necessary. 

3. Eliminate excessive bearing side- 
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Wheel hub assembly (1966 and earlier) 


1. Thrust bearing caver screw (5) 

2. Thrust bearing cover screw lock- 

washer (5) 

3. Thrust bearing outer cover 

4. Cork grease retainer 

5. Thrust bearing housing 

6. Thrust bearing housing gasket 

7. Thrust bearing adjusting shim 

(varies) (each 0.002 in. thick) 

8. Thrust washer (2) (see item 10) 


9. Thrust bearing sleeve 

10. Thrust washer (see item 8) 

11. Bearing roller (12) 

12. Roller retainer 

13. Roller retainer thrust washer 

14. Roller beoring spring lock ring 

(2) (see item 18) 

12. Retaining washer 

16. Hub inner sleeve 

17. Cork grease retainer 


18. Roller bearing spring lock ring 

(see item 14) 

19. Roller bearing washer 

20. Bearing roller (14) 

21. Roller retoiner 

22. Hub shell 

23. Grease fitting (2) 

24. Grease fitting (see item 23) 

25. Plain washer 

26. Roller retainer thrust collar 


play by adding 0.002 in. adjusting shims 
until 0.005-0.007 in. clearance is ob¬ 
tained between the thrust bearing sleeve 
and the thrust bearing outer cover. This 
measurement must be taken without the 
cork retainer present. 

NOTE: Bearing assemblies must be re¬ 
placed as sets. 

4. Fit bearings to eliminate radial play 
by installing oversize bearing rollers 
until a clearance of 0.001-0.005 in. is ob¬ 
tained. Rollers are available in 0.0002 in. 
gradations from 0.001 in. undersize to 
0.001 oversize. 

5. Replace the snap-rings and cork re¬ 
tainers. 

Assembly 

1. Assemble in the reverse order of 
disassembly. 

2. Install a washer under the thrust 
bearing housing grease fitting. 

3. Lightly grease the rollers, races, and 
thrust w ashers, and inject 1 oz of grease 
into the hub w hen it is assembled. Do not 
overlubricate the hub, since excess 
grease may get in the brakes. 

4. Check bearings for slight play and 
free-motion. 

FRONT AND REAR (1967-1972) 
Disassembly 

1. Remove the wheels as described in 
“Wheel Removal and Installation.” 

2. Remove the wheel mounting socket 
screws with a suitably sized alien 
wrench. 

3. Remove the brake drum (or brake 
disc flange) from the hub. 

4. Remove the bearing spacer and 
press the drum bearing, or bearings, free 
from the hub side w ith a suitably sized 
drift. 

5. Remove the retainer screw's and re¬ 
tainer (late 1970 and later). 

6. Remove the left-hand threaded 
bearing locknut with special tool (H-D 
Part No. 94630-67) or a suitable substi¬ 
tute, and remove the seal and spacer. 

7. Press the hub bearing free with a 
suitable drift from the drum side. 

Inspection 

1. Check bearing for wear, rough mo¬ 


tion, and excessive looseness of the inner 
and outer races and replace as necessary'. 

2. Inspect all of the parts for wear or 
damage, and replace as necessary’. 

3. Replace the seal if it is worn, 
^racked, or damaged, taking special ntn 
of the condition of the lip. 

Assembly 

1 Assemble in the reverse order of 
disassembly. 

2. Pack both sides of the bearings and 
fill the remaining area in the hub and on 
the inside bearing of the drum with 
grease. 

3. The drum and hub clamping faces 
must be completely clean so the wheel 
cannot work free. 

FRONT AND REAR (1973 AND 
LATER) 

DIsassembly and Assembly 

1, Remove wheel as described in 
“Wheel Removal and Installation.” 


2. Remove two lockrings. Remove 
washers, spacers, oil seal and bearing 
cones. 

3. Remove bearing cups with a bear¬ 
ing puller. Remove spacer from hub. 

4. Clean all parts in solvent. Inspect 
for wom or damaged parts, replace as 
necessary'. 

5. Reassemble in reverse order of dis¬ 
assembly. 

6. Apply a liberal amount of bearing 
grease to all bearing cones before as* 
sembly. 

7. Press oil seal into hub. Lubricate lip 
of oil seal and install spacer. Bearing end- 
play should be 0.005 in. to 0.014 in. with 
an axial load of 100 lbs. applied to bear¬ 
ing cones. If end-play is incorrect, substi¬ 
tute a slightly longer or shorter spacer as 
nece ssary. 

Super Glide 

FRONT (1972 AND EARLIER) 
Disassembly 

1. Remove the wheel as described in 
the wheels section “Removal and In¬ 
stallation.” 

2. Pry' the grease retainer free with a 
pointed instrument. 

3. Remove the retaining ring with snap¬ 
ring pliers. 

4. Gently tap the grease retainer side 
ball bearing into its seat in the hub. This 
will cause the spacer to push the other 
l)earing out slightly. Slide the spacer 
back to the seated bearing. 

5. Insert an appropriate sized drift 
through the seated bearing and drift the 
opposite bearing out. 

Assembly 

1. Press the retaining ring side bearing 
(shielded side out) against its seat in the 
hub. 
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1 . 

Wheel mounting socket .crew (5) 

5. 

Seal 

8B. 

Spacer (1972, 

2. 

Brake drum (front shown) 

6. 

Spacer 

9. 

Wheel hub 

2A. 

Broke disc flange (1972) 

7. 

Ball bearing 

10 . 

Bearing retainer screw (2) 

3. 

Bearing spacer 

B. 

Ball bearing (1 front) (2 reor) 

11. 

Bearing lock nut retainer 

4. 

Bearing lock nut 

8A. 

Oil seat (1972) 
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outer surface. Lubricate ] ip of oil seal and 
install spacer. If brake disc and spacer 
were removed, inspect mating surfaces 
for flatness and reinstall. Tighten retain¬ 
ing bolts to 35 ft lbs, 

8. Install wheel. Inspect bearing end- 
play, it should be between 0.005 to 0.013 
in. If end-play is incorrect, substitute a 
slightly longer or shorter spacer as neces¬ 
sary. 

REAR (1972 AND EARLIER) 

Same as “Electra-Glide (1967-1972).” 

REAR (1973 AND LATER) 

Same as ‘‘Electra-Glide (1973 and 
Later).” 


FRONT (1973 AND LATER) 

Same as “Super Glide (1973 and 
Later).” 

REAR 

Disassembly 

1. Remove the wheel as described in 
the “Removal and Installation” section. 

2. Remove the bearing locknut with 
the special tool (H-D Part No. 94630-67) 
or a suitable substitute. It will be neces¬ 
sary' to break the stakings. 

3. Drift the bearing oil seal and the 
outer spacer free from the opposite side 
of the hub with a suitable drift. 

4. Drift the ball bearing and washer 
free in the above manner. 

5. Remove the bearing spacer. 

6. Drift the ball bearing, spacer (or 
spacer washer), and grease retainer as in 
the above manner. 

Assembly 

1. Press the bearing oil seal into the 
locknut and the outer spacer into the oil 
seal. 

2. Secure the bearing washer, bearing, 
and assembled locknut to the hub. Stake 
the locknut in two new places. 

3. Insert the bearing spacer in the hub. 

4. Press the ball bearing (or un¬ 
shielded bearing) until it is seated 
against the bearing spacer. 

5. Insert the bearing spacer (or bearing 
spacer washer) and the grease retainer (or 
shielded ball bearing). 


REAR WHEEL SPROCKET 
Drum Brake Models 
GLIDE MODELS 

I. Remove the wheel as described in 
the “Replacement and Installation” sec- 


Wheel hub assembly, front (Super Glide 1972 and 
earlier) 

). Greoie retainer 4. Ball bearing (brake tide) 

2. Retaining ring 5. Bearing spacer 

3. Ball bearing 

2. Secure the retaining ring with snap¬ 
ring pliers. 

3. Insert the bearing spacer, press the 
bearing against its seat in the hub, and 
secure the grease retainer. 

FRONT (1973 AND LATER) 

Disassembly and Assembly 

1. Remove wheel as directed in 
“Wheel Removal and Installation. 

2. Rem ove oil seals, spacer, and bear¬ 
ing cones. Remove bearing cups with a 
bearing puller. Remove spacer. 

3. Remove brake disc and spacer only 
if they are to be replaced. 

4. Clean and inspect all parts. Replace 
damaged or worn parts as necessary'. 

5. Reassemble in reverse order of dis¬ 
assembly. 

6. Apply a liberal amount of bearing 
grease to all bearing cones before as¬ 
sembly. 

7. Press oil seals into hub flush with 


Sportster 

FRONT (1972 AND EARLIER) 

Same as Super Glide (1972 and Ear¬ 
lier).” 


tion for the wheels. 

2. Remove the brake drum from the 
wheel as described in the wheel hub sec¬ 
tion. 

3. Free the sprocket from the drum by 
chiseling off the heads of all rivets and 



1. Oil seal (2) 

2. Spocer 

3. Bearing cone (2) 

4. Bearing cup (2) 

5. Spacer 

6. Brake diic (1973) 

6A. Brake ditc (1974 ond later) 

7. Brake disc ipacer (1973) 

B. Bolt and lock waiher (5) 1973) 
BA. He* locket icrew (5) (1974 
and later) 

9. Hub (1973) 

9A. Hub (1974 and later) 


Fmnt bull iK«>tnblv (FX 1973 and later) 
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Rear hub assembly (Sportster) 


1. Bearing lock nut 4. Ball bearing 7A Unshielded boll beoring 

2. Beoring oil seol 5. Beoring woiher 8A Bearing spocer washer 

3 Bearing outer spacer 6. Beoring spocer 9A Shielded ball beoring 


connect the ends of the replacing chain. 
If a new chain is being mounted, secure 
it with a new master link, or at least use a 
new spring clip. 

10. Secure the spring clip with Press 
Tool (H-D Part No. 95020-66) or pry on 
with a screwdriver. 

11. If a second chain is not available, 
remove the chainguard and feed the 
chain off from the sprockets by rotating 
the rear wheel. Replace the chain by 
putting one end over the rear sprocket. 
With the transmission in First gear, crank 
the engine until the chain goes over 
mainshaft sprocket and secure it with the 
master link. 

12. Adjust the chain as described in 
“Drive Chain Adjustment.” 


dowel pins from the brake shell side and 
then by punching them out. 

4. If the rivet holes are not worn or 
elongated and if the drum is still in good 
condition the rivet holes may be reused. 
If not, procede as follows: 

a. Using a new sprocket as a tem¬ 
plate (guide), drill a new rivet hole 
from the brake shell side between the 
original dowel and the rivet holes. Use 
a No. 10 drill bit (0.1935 in. diameter) 
for fjie 3 /ie in. rivets. 

b. Drill another hole opposite the 
first one and secure both with rivets 
but do not head them. 

c. Drill the remaining holes and re¬ 
move the sprocket. 

d. Smooth the drum surface around 
the rivet holes. 

6. Using the sprocket as a template, 
drill new 3 /ie in. dowel holes and smooth 
off any burrs which may have resulted. 
The dowel pins must be a press fit. 

7. Place the drum on the center sup¬ 
port flange of Riveting Jig (H-D Part NO. 
95600-33B) and carefully align the 
sprocket on the drum. An appropriate 
riveting device may be substituted. If 
substitute rivets are used, make sure that 
thev will provide a strong enough bond. 

8. Insert the dowel pins, then the riv¬ 
ets, from the brake shell side in the fol¬ 
lowing manner: 

a. Using a hollow driver, drive the 
sprocket and hub flange together by 
seating the dowel pins and rivets. 

b. Work in opposite pairs to ensure 
an even seat between the sprocket and 
hub. 

c. Flare the dowel pin and rivet 
ends with a punch until the heads ex¬ 
tend 3 /s 2 in. above the sprocket surface. 
Use a concave-end punch for the dowel 
pins and the smaller rivets, and a flat- 
end punch for the larger diameter riv¬ 
ets. 


SPORTSTER 

1. See “Glide Models,” Steps 1-3. 

2. If the original rivet holes are not 
worn or elliptical, they may be reused. If 
in poor condition, drill a new set midway 
between the original dowel and rivet 
holes. 

Use the new sprocket as a template for 
locating holes. 


3. Drill a 9 /64 in. hole from the brake 
shell side. 

4. Insert, but do not head, a rivet. 
Drill another hole directly opposite to 
the first, inserting a rivet as before. 

5. Drill the remaining rivet holes. 

6. Remove rivets and sprocket. De- 
burr the rivet holes. 

7. Using the sprocket as a template, 
drill four new dowel pin holes ( 3 /i« in. 
dia.). The dowel pins must be a press fit. 

8. Position sprocket and drum on riv ¬ 
eting jig. Insert and seat the dowel pins 
first. Then the rivets. Insert the dowel 
pins and rivets from the brake shell side. 

9. Use a hollow driver and seat the 
dowel pins and rivets driving the 
sprocket and hub flange together at the 
same time. 

10. Use a concave punch to Hare the 
dowel pin ends. The rivet heads should 
extend 3 /e4 in. above the sprocket face. 

11. Repeat the procedure for the op¬ 
posite dowel pins and rivets. 


DRIVE CHAIN 


REMOVAL AND INSTALLATION 

1. Loosen the axle housing frame 
clamps. 

2. Loosen the axle adjusting screw 
locknuts and shift the axle forward al>out 
Vz in. 

3. Jack up the right wheel and spin it 
until either side of the master link is visi¬ 
ble through the chainguard slot. 

4. Loosely connect the chain links on 
either side of the master link with me¬ 
chanic’s wire to prevent the chain from 
running off the sprockets. 

5. Remove the master link with 
Chain Tool (from tool kit—H-D Part No. 
95020-38), Shop Tool (H-D Part No. 
95021-29) or pry the spring clip from the 
link with a screwdriver. 

6. Attach a new chain to the present 
chain, or an old chain if chain is to l>e 
cleaned, with the master link. 

7. Rotate the wheel forward while 
feeding one chain off the sprockets and 
the other one on. 

8. Attach the loose end of the replace¬ 
ment to the chainguard with a piece of 
mechanic’s wire. 

9. Remove the replaced chain and 


Determining Chain Wear 

1 Lay the chain out on a Hat surface. 

2. Push the links together, a couple at 
a time, until all slack has been removed. 
Measure the overall length. 

3. Pull on both ends until the chain is 
extended to its greatest possible length. 
Measure the chain again If the overall 
length is greater by more than one inch, 
the chain is excessively worn and must 
l>e replaced. 

4. This procedure can be used to mea¬ 
sure the length of continuous-type pri¬ 
mary chains also. Lav the chain on its 
side to do this and replace if the dif¬ 
ference is greater than % in. 


DRUM BRAKES 

Front Brake Cable Removal 
and Installation 

1. Remove the wheel and the outer 
dust cover on Glide models. 

2. Remove the clevis clamp nut and 
clamp. 

3. Free the cable from the clevis and 
pull it free from the upper end of the 
cable housing (coil). 

4. Slide a new cable in from the top of 
the cover, applying a light coat of grease 
as it goes in. 

5. When installing the side slot cable 
ferrule in the brake lever, position the 
slot toward the inside, or down, on the 
earlier type, with the end slot. 

6. Turn the adjusting sleeve clock¬ 
wise to its stop. 

7. Pull the cable from the lower end 
to remove all slack. 

8. With the actuating lever in its low¬ 
est position, loop the cable around the 
clevis and secure it with a clevis clamp 
and clamp nut. 

9. Replace the wheel and dust cover 
if applicable. 

10. Adjust the brake cable. 

Front Brake (Drum Brakes) 

DISASSEMBLY 

Sportster and Super Glide 

1. Remove the wheel, with the brake 
drum, from the fork. 
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Front brake assembly (S|X>rtster and Super Glide models) 


J. Pivaf stud screw and washer 
2. Operating shaft nut 
3 Operating lever 
4. Operating shaft 


5. Operating shaft washer 

6. Shoe pivot stud 

7. Brake side plate 


8 Brake shoe ana lining (2) 
9. Brake shoe spring (2) 

10. Brake lining (2) 



1. Brake shoe spring (2) 

2. Brake shoe and lining (2) 

3. Brake shoe spring (see item 1) 

4 Brake shoe ond lining (see item 2) 

5. Brake shoe pivaf stud nut 

6. Pivot stud flat washer 

7. Pivot stud lock washer 

8. Pivot stud 


9 Pivot stud washer 

10. Clevis clamp nut 

11. Cable clevis clamp 

12. Catteqpin 

13. Flat washer 

14. Cam lever clevis pin 

15. Cable clevis 

16. Cotter pin 


17. Cam lever washer 
1 8. Cam lever 
1 9. Set screw 

20. Cam lever stud 

21. Axle sleeve nut 

22. Front axle sleeve 

23. Brake side cover 

24. Cam lever bushing 


2. Remove the operating shaft nnt and 
lever. 

3. Remove, as a unit, the brake shoes, 
springs, operating shaft, washer, and 
pivot stud, by tapping with a soft mallet 
on the operating shaft. 

4. Remove the shoes and springs from 
the pivot stud and operating shaft. 

Glide Models 

1. Remove the wheel, with the brake 
drum, from the fork. 

2. Remove the dust cover. 

3. Remove the shoes and springs by 
lifting them out and away from the side- 
cover. 

4. Remove the cotter pin, washer, cam 
lever, lever bushing, set screw, and cam 
lever stud. 

INSPECTION 

1 Examine the brake shoes, lining, 

254 


drum, cam pivot, and the cam for exces¬ 
sive wear, glazing, and embedded par¬ 
ticles. 

2. Exposed rivets on linings will 
gouge the drum and must be replaced. 
Oil-soaked, hard, cracked, or glazed lin¬ 
ings must be replaced. Slightly worn lin¬ 
ings can be dressed with medium grade 
sandpaper. 

3. Replace the linings with rivets or 
replace them with ready-lined shoes. 
Always set the rivets from one end to the 
other to ensure a smooth, tight fit. Bevel 
the end of each brake lining. 

4. Lightly lubricate the pivot stud (one 
squirt from a standard grease gun on 
Sportster grease fittings). 

5. Rough up the drum braking surface 
with emery paper. 

ASSEMBLY 

1. Assemble in the reverse order of 
disassembly. 


2. Assemble the brake shoes on the 
operating camshaft and pivot the stud 
with the top return spring in place in its 
groove nearest the brake side plate. 

3. Assemble the shoes to the side 
plate, taking care to register the fiat side 
ol the pivot stud correctly in the fiat side 
of the nlate. 

4. Secure the lower spring in place 
using a screwdriver as a lever or pliers. 

5. Secure the operating nut and lever 
to the camshaft (Sportster models). 

6. Mount the wheel and brake as¬ 
semblies, adjust the cable, and center the 
shoes. 


Rear Brake 

DISASSEMBLY 

Sportster 

1. Remove the wheel from the motor* 
cycle. 

2. Free the brake rod from the operat¬ 
ing lever by removing the brake rod ad¬ 
justing nut. 

3. Remove the shaft nut and its lock- 
washer, operating lever, pivot stud nut 
and its lockwasher, and the locating 
block. 

4. Tap with a soft mallet on operating 
shaft, and shoes, springs, pivot stud, 
operating shaft, and washer will all fall 
away from brake side-plate. 

5. The shoes will now come free from 
the operating shaft and pivot stud. 

Glide Models 

1. Remove the wheel from the motor¬ 
cycle. 

2. Remove the return spring, anchor 
spring, and shoes from the side cover. 

3. The hold-down leaf springs may 
now be removed. 

4. After removing the cylinder screws 
and Iockwashers, the cylinder will come 
off from the side-cov er. 

5. Pry the cylinder boots free and re¬ 
move the pistons, cups, and springs. 

INSPECTION 

1. Consult ‘Front Brake Inspection” 
for the Sportster and all other models 
with mechanical rear brakes. 

2. Follow the same steps for hydraulic 
rear brakes but inspect the cylinder and 
side-cover for signs of leakage. 

3. Do not operate the brake pedal with 
the shoes and springs removed from the 
back plate. 

4. Remove all burrs from the cylinder 
and piston. 

5. If the cylinder is faulty, install a re¬ 
pair kit. Dip the parts in brake fluid and 
use all of the parts prov ided. Never use 
gasoline on any hydraulic parts. 

ASSEMBLY 

Sportster 

1. Assemble in the reverse order of 
disassembly. 

2. Using one spring, mount the* shoes 
on tlie operating shaft and pivot stud, tak¬ 
ing eare to seat the spring in its groove on 
the back plate. 
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Rear brake and cross-shaft assembly (Sportster, 1974 and earlier) 


1. Broke rod odjuiting nut 

2. Brake rod 

3. Brake operating lever 

4. Operating ihoft nut and lock 

waiher 

5. Pivot itud nut and lock waiher 

6. Locating block 

7. Operating ihoft 


8 Shoe and lining (2) 

9. Shoe tpring (2) 

10. Pivot itud 

11. Operating ihoft waiher 

12. Broke tide plate 
13 Brake lining (2) 

14. Cron ihaft 

13. Rod devil cotter pin and waiher 


16 Rod devil pin 

17. Foot lever bolt and nut 

18. Foot lever 

19. Lever tanion ipring 

20. Frame brake ihoft tube buihing 

( 2 ) 

21. Cron ihoft odjuiting icrew and 

nut 



1. Shoe return ipring 

2. Front brake ihoe 

3. Rear brake ihoe 

4. Brake ihoe ipring 

3. Hold-dawn ipring (2) 

6. Cylinder icrew ond lock waiher 
(2 each) 


7 Boot (2) 

8. Piiton (2) 

9- Cup (2) 

10. Spring 

11. Bleeder nipple 

12. Wheel cylinder 

13. Brake lide cover 


14 Nut 
13. Spacer 

16. Cailor 

17. Brake ileeve 

18 Nut 

19 Lockwaiher 
20. Anchor itud 


3. Assemble the operating shaft and 
washer on the side-plate. 

4. Mount the locating block, pivot stud 
nut and lockwasher, operating lever, and 
the shaft nut and lockwasher on the shaft. 

5. Secure the shoes with a second 
spring. Use a screwdriver as a lever, or 
pliers to install it. 

6. Place the brake rod through the 
lever ferrule and secure it with an adjust¬ 
ing nut. 

7. Assemble the brake and wheel on 
the motorcycle. 

8. Adjust the adjusting rod and center 
the shoes. 


Glide Models 

1. Assemble in the reverse order of 
disassembly. 

2. Lightly grease the hold-down leaf 
springs, and the area on the side plate 
where the shoes seat during operation. 

3. Connect the shoes with the lower 
return spring, place the assembly on the 
back plate, and secure it with the upper 
spring, using a screwdriver as a lever or 
else with pliers. 

4. Place the short hook in the 
elongated hole on the front shoe (when 
applicable). 

5. On 1965 and later Glide models, the 


shoes are of different w idths and the nar¬ 
row' shoe must be on the rear of the back 
plate. 

6. Assemble the w'heel on the motor¬ 
cycle. 

7. Adjust the linkage and center the 
shoes. 

Rear Brake Cross-Shaft 
Mechanical Brake Models 

DISASSEMBLY 

1. Disconnect but do not remove the 
rear chain. 

2. Remove the rear cylinder exhaust 
pipe and muffler. 

3. Remove the brake rod, clevis pin, 
cotter pin, washer, and clevis pin from 
the lever arm. 

4. Back off the pinch-bolt until the foot 
pedal lever and return spring can be 
slipped from the shaft. 

5. Remove the shaft from the right- 
side of the machine. 


INSPECTION 

1. Inspect the shaft and the lever pedal 
splines, and replace them if they are 
damaged or worn. Excessive wear will 
cause the lever to slip on the shaft reduc¬ 
ing braking accuracy. 

2. Assemble the clevis pin in the rod 
clevis and check for wear. Replace the 
pin if it is worn; always replace the cotter 
pin. 

3. Check to see if excessive clearance 
has developed between the bushings and 
shaft; replace the bushings if necessary'. 

4. Bushings can be drifted out from the 
frame by threading in a %-16 in. tap from 
the outside of each bushing. 

5. Press in new' bushings, install the 
shaft, and check to see that the shaft ro¬ 
tates freely. 

6. Ream the bushing to the correct size 
of high spots developed during drifting. 


ASSEMBLY 

1. Replace bushings if they have been 
removed. 

2. Insert the shaft in the frame tube. 

3. Assemble the shaft arm, if it has 
been removed, and secure it to the brake 
rod clevis w ith the pin, washer, and cot¬ 
ter pin. 

4. Mount and adjust the chain on the 
rear sprocket, and assemble the tail pipe 
and muffler. 

5. Set the cross-shaft adjusting screw 
so that, when it is stopped against the 
frame, the cross-shaft arm is slightly be¬ 
hind the center of the rear fork pivot bolt. 
The arm must never be closer than W 2 in. 
to the inner recess of the transmission 
sprocket cover. 

6. Assemble the brake pedal on the 
shaft so it lies slightly beneath the foot 
rest. Adjust the cross-shaft adjusting 
screw until the pedal is correctly posi¬ 
tioned. Always adjust it so the arm moves 
away from the transmission cover. 

7. Secure the cross-shaft bolt locknut. 

8. Check the brake pedal adjustment. 
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DISC BRAKES 

Two types of caliper are in use, here re¬ 
ferred to as “early” and “late.” The earlv- 
type caliper was used from 1972 and con¬ 
tinues in use on KL/FLH (f&r) and FX 
(rear). 

The early type is easily recognizable 
since the caliper halves are secured by 
four through-bolts and it has a symmetri¬ 
cal shape unlike that of the late caliper. 

The late-type caliper is used on the 
front of FX and Sportster models, 1974 
and later. 


Bleeding 

1. The brake must be bled anytime a 
line or cylinder is opened to remove all 
air. 

2. Place a length of plastic tubing of 
appropriate size over the bleeder nipple 
and run the tube into a container with 
about one inch of brake fluid already in it 
so bubbles will be visible and so no air 
can get back in the system. Be sure 
there is no room for leakage around the 
nipple because brake fluid removes 
paint. 

On front brakes, turn the wheel all the 
way to the right to get the bleeder valve 
nearly vertical. 

3. Open the bleeder nipple by rotating 
it counterclockwise about V 2 turn. 

4. Keep the master cylinder full of 
fluid at all times to keep air out of the sys¬ 
tem. 

5. Pump the foot pedal or hand lever 
slowly until no air bubbles come out 
of the plastic tube. 

6. Fill the master cylinder to its origi¬ 
nal level. 

7. Close the bleeder nipple first and 
then remove the plastic tube. 

8. If bubbles keep coming, replace the 
master cylinder check valve. 

9. Do not reuse brake fluid since it is 
hydrascopic (attracts moisture) and will 
become moisture-ridden from sitting in 
the draining container. This will cause 
spongy brake action. 

Caliper (Early) 

DISASSEMBLY 

WARNING: Hydraulic brake fluid will 

damage plastic , paint , and chrome sur¬ 
faces. 

1. Free the hydraulic line from the 
hose clamp. 

2. Remove the caliper bolts, washers, 
and outer caliper half. 

3. Remove the mounting pin and 
inner caliper half. 

4. Remove the brake pads and pad 
mounting pins. 

5. Inspect the brake pad friction ma¬ 
terial for excessive wear, damage, or a 
loose fit, and replace as a set if friction 
material is less than Vie in. thick. 

6. Inspect the friction material back¬ 
ing plates for damage or a warped condi¬ 
tion and replace them if they are not com¬ 
pletely flat. 

7. Check the piston retraction with a 
dial indicator or spin the wheel and 
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1. 

Bolt (4) 

10. 

Piston boot 

20. 

Brake disc 

2. 

Washer (4) 

11. 

Retaining ring 

21. 

Brake disc flange (1972) 

3. 

Outer caliper half 

12. 

Backing plate 

21 A. 

Brake disc spacer 

3A 

Damper spring (1973 4 later) 

13. 

Wove spring 


(1973 4 loter FX 4 Sportster) 

4, 

Mounting pin 

14. 

Adjusting ring 

22. 

Reor brake mounting bracket 

5. 

Inner caliper half 

15. 

O ring 


(1973 4 later) 

6. 

Brake pad mounting pins (2) 

16. 

Bleeder valve 

23. 

Rear brake torque arm 

7. 

Brake pods (2) 

17. 

Bushing 


(1973 4 later) 

8. 

Brake piston 

18. 

Bushing 

24. 

Balt, castle nut, 4 cotter pin 

9 

Hydraulic line 

19. 

Balt and lock washer (5) 


(1973 4 later) 

9A. Adapter (1973 4 later 

1 9A. 

Nut (5) (1973 4 later FI) 




FX & Sportster) 


check it for drag. The piston should re¬ 
tract 0.020-0.025 in. when the hand lever 
is released. 

8. Replace the piston if fluid leaks 
through the seal or if the piston does not 
retract. Replace in the following manner: 

a. Pump the hand lever until the 
piston moves to the end of its travel. 

b. Disconnect the hydraulic line or 
drain the fluid into a clean glass con¬ 
tainer if the fluid is to be reused. 

c. Slide the piston boot away from 
its groove in the piston and pull the 
piston free. 

d. Remove the retaining ring with 
snap-ring pliers and slide out the back¬ 
ing plate, wave spring, adjusting ring, 
and O-ring. 

9. Remove the bleeder valve. 

10. Clean all of the metal parts in clean 
brake fluid. 

INSPECTION 

1. Replace any worn or damaged parts. 

2. Replace the outer caliper half if the 
cylinder bore is scored or damaged. 

3. Inspect the brake disc for scoring or 
warping and replace it if necessary. If the 
disc is less than 3 /»s in. thick, it must be 
replaced as described in “Brake Disc Re¬ 
moval and Installation.” 

4. Replace the bushings in the forks 
slider if they are worn or damaged. 


5. Replace the O-ring, adjusting ring, 
and retaining ring. 


ASSEMBLY 

1. Assemble in reverse order of disas¬ 
sembly. 

2. Immerse the piston, retaining ring, 
backing plate, wave spring, adjusting 
ring, piston boot, and O-ring in hydraulic 
fluid, and assemble in bore. 

3. Assemble the piston boot in the 
caliper bore. 

4. Press the piston into the as¬ 
sembled bore until it firmly seats, taking 
care to avoid scoring the bore. 

5. Assemble the bleeder valve on the 
caliper. 

6. Assemble the brake pads and cali¬ 
pers to the fork. 

7. Apply a graphite compound to the 
caliper bolts and torque them to 35 ft lbs. 

8. Assemble the hydraulic line, hose 
clamp, screw, and lockwasher. 

9. With the bike standing straight up, 
fill the reservoir with hydraulic brake 
fluid to the gasket level. 

10. Coat the fittings with a hydraulic 
sealant if leaks are present (Locktite* is 
recommended by the factory). 

11. Bleed the system as described in 
“Bleeding Hydraulic System” until any 
spongy feeling disappears. 
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Caliper (Late) 

DISASSEMBLY 

1. Wheel removal is not necessary. Re¬ 
move the socket head screws which join 
the caliper halves and separate the 
halves. 

2. Remove the pressure plate with 
brake pad. 

3. Do not remove the piston from the 
caliper unless the seal leaks or the piston 
does not operate properly. Remove it, if 
necessary, by disconnecting and pinging 
the brake line, removing the rubber boot, 
and pry ing out the piston with two screw¬ 
drivers. 

4. If the friction ring is damaged, re¬ 
move it from the piston and replace it 
with a new one. 

5. Remove the o-ring from the caliper. 
Remove the bleeder valve. 

INSPECTION 

1. Check the brake pads for wear. Re¬ 
place them, as a set, if either is worn to 
the indicator groove at the bottom of the 
pad. Pads are replaced by drilling out the 
rivets with a 9 /e4 in. drill. 

2. Check that the pressure plate is Hat. 
If warped, replace it. 

3. Check that the caliper bore is free of 
scoring. If damaged, replace the caliper 
half. 

4. Clean piston and caliper half in 
clean brake fluid. 


ASSEMBLY 

1. Assembly is the reverse of disas¬ 
sembly. 

2. Lubricate the caliper bore, piston, 
and o-ring with new brake fluid before 
inserting piston in bore. 

3. Insert the piston squarely into the 
bore. Rotate it while tapping it into place 
with a plastic mallet. 

4. Re sure both lips of the boot engage 
their grooves. 

5. Push the piston all the way into the 
bore before assembly. 

6. Be sure that all fittings are clean 
before assembling ealiper halves. 


Brake Disc (Early Type) 

REMOVAL AND INSTALLATION 

1. Remove the wheel as described in 
the “Removal and Installation” section. 

2. Remove the disc securing bolts and 
lockwashers. 

3. Replace the disc if it is worn to 
0.188 in., or less, or if it is warped more 
than V 32 in. 

4. Replace the brake disc flange if it is 
damaged. 

5. Reassemble using new lockwashers 
and torque to 35 ft lbs. 

6. Assemble the wheel on motorcycle. 


Brake Disc (Late Type) 

Procedures arc the same as described 
for the early type disc, except that the 
disc is secured by five screws instead of 
bolts. On installation, tighten the screws 
to 10 ft lbs. 



1. Socket head screw (2) 

2. Locknut (2) 

3 Washer (4) 

4. Outer caliper half 

5. Inner caliper half 

6. Pressure plate 

7. Brake pod (2) 

8. Rivet (4) 


9. Torque orm 

10. Piston 

11. Hydraulic hose 

12. Rubber boot 

13. Friction ring 

14. O-ring 

15 Bleeder valve cap 
16. Bleeder volve 


17. Brake disc 

18. 8roke disc mounting screw (5) 

19. Torque orm mounting bolt 

20. Torque arm mounting bait 

washer 

21 Torque arm mounting bolt 
locknut 


Front Master Cylinder 

DISASSEMBLY AND INSPECTION 

1. Remove the cover securing screws, 
cover, and gasket. 

2. Disconnect the hydraulic line at 
the caliper and drain it into a clean glass 
container if the fluid is to lie reused. 

3. Disconnect the stoplight wires and 
remo\e the handlebar switch assembly. 

4. Remove the pivot pin, retaining 
ring, and pin. 

5. Remove the lever, pin, plunger, 
spring, washers, dust wiper, and retain¬ 
ing ring. 

6. Pull the piston, O-ring, piston cup, 
spring cup, and spring until they are free 
of the master cylinder. 

7. Replace the piston cup and O-ring 
if they are worn, soft, or swollen. 

8. Replace the cylinder walls if they 
are scratched or grooved. 

9. Replace the gasket if it is leaky. 

10. Blow the master cylinder vent hole 

clea r. 


ASSEMBLY 

1. Assemble in the reverse order of 
disassembly. 

2. Use all components of the repair kit 
if such a kit is to be used. 

3. Immerse all internal parts in hy¬ 
draulic fluid before assembly. 

4. Lightly grease the pivot pin and 
plunger pin before reassembly. 

5. Check to see that the relief port in 
the master cylinder is open when the 
lever is released. 

6. Fill the reservoir to the gasket level 
with brake fluid. 

7. Bleed the system as described in 
“Bleeding Hydraulic Brake System.” 

8. Install the gasket with the flat side 
down and secure the cover. 


Rear Master Cylinder 

The same master cylinder is used on disc 
and hydraulic drum brake models. 

257 









Harley-Davidson V-Twins 



3. Gasket 
4 Screw (2) 

5. Hydraulic line 

6. Retaining ring 

7. Pivot pin 


10. Plunger 

11. Spring 

12. Washer 

13. Dust wiper 

14. Retaining ring 


17. Piston cup 
1 8. Spring cup 

19. Spring 

20. Hose clamp, screw and lock- 

wosher 


DISASSEMBLY 

1. The piston assembly can be re¬ 
moved from the master cylinder without 
removing the body from the motorcycle. 

2. Remove the rear brake rod clevis 
pin. 

3. Pull out the plunger. Remove the 
boot, stop wire, stop washer, piston as¬ 
sembly, cup, spring, valve and valve seat 
(the valve and valve seat are used on 
1972 and earlier models only). 

INSPECTION 

1. Check the rubber parts for damage, 
cracks, a swollen condition, etc. 

2. Check the cylinder walls for scor¬ 
ing. 

ASSEMBLY 

1. Reverse the disassembly procedure. 
Lubricate all parts with new brake fluid 
before assembly. 


FRONT FORK 

Fork Slider and Tube Removal 



Hear master cylinder assembly (drum and disc 
brake models) 


1. Rod devil pin 

2. Woiher 

3. Cotter pin 

4. Master cylinder plunger 
4A. Master cylinder plunger 

(FX & Sportster 1973 & later) 

5. Cylinder boot 

6. Slap wire 

7. Stop wosher 

8. Piston assembly 

9. Piston assembly 

10. Piston return 

spring 

11. Moster cylinder 

12. Valve (1972 & 

eorlier) 

13. Valve seat (1972 & 

eorlier) 


ELECTRA-GLIDE 

1. Remove the front wheel as de¬ 
scribed in the wheels’ “Removal and In¬ 
stallation” section. 

2. Remove the brake cable clip from 
the front fender. 

3. Remove the axle sleeve nut, pivot 
stud nut, and brake side-cover and shoe 
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assembly along with the axle sleeve, from 
the forks. 

4. Remove the front fender. 

5. Loosen but do not remove the front 
fork bracket clamping studs. 

6. Remove the upper bracket bolts, oil 
seals, and fork slider and slider tube as¬ 
semblies from the bottom of the slider 


Preliminary Disassembly 

1. Remove the headlight cowlings and 
headlamp. 

2. Disconnect all headlight and 
handle-bar wires at the terminal. 

3. Disconnect the throttle and spark 
cables at the carburetor and the contact 
breaker. 

4 Remove the handlebars. 

Disassembly 

NON-ADJUSTABLE 

1. Remove the fork stem nut, nut lock 
(if applicable), upper bracket bolts, oil 
seal, upper bracket cover (if applicable), 
and handlebar and fork bracket. 

2. Using Lock Nut Wrench (H-D Part 
No. 93219-50) or a suitable substitute, 
remove the head bearing nut, lift the 
upper bearing free, and pull the fork free 
from the bottom of the steering head. 

3. Loosen, but do not remove, the fork 
bracket clamping studs and slip the fork 
bracket and slider cov er assembly free of 
the fork tubes. 

4. Remov e the slider tube plugs, drain 
the oil, and remove the fork springs. 

5. Remove the damper valve stud lock¬ 
nut and free the slider tube from the 
slider. 

6. Remove the slider tube snap-ling 
with snap-ring pliers. Remove the 
damper tube lower bushing, damper tube 
bushing gasket, and damper valve stud 
gasket. Discard and replace all parts 
other than the tube assembly. 

ADJUSTABLE 

1. Remove the steering damper adjust¬ 
ing screw, spring cover, spider spring, 
upper pressure disc, friction washer, an¬ 
chor plate, friction washer, and lower 
pressure disc by prying all parts loose 
when necessary. 

2. Remove the fork stem nut, upper 
bracket bolts and washers, bracket cover 
and bracket. 

3. Using Lock Nut Wrench (H-D Part 
No. 96219-50) or a suitable substitute, 
remove the head bearing nut, lift the 
upper head bearing free, and pull the 
fork free from the bottom of the steering 
head. 

4. Remove the si icier tube plugs. 

5. Loosen but do not remove the 
bracket clamping studs. 

6. Continue as described for “Non-Ad- 
justalde Glide Models.” 

Inspection 

1. Clean all of the parts in a suitable 
solvent and blow them dry. 

2. Inspect the slider tubes and slider 
for scratches, groov es, wear, and damage, 
and replace if necessarv. Remove minor 
faults vv ith a fi lie oil stone or emery 
paper. 

3. Inspect the valve tube assembly 
components for pitting, rust, wear, and 
damage, and replace if necessary. 

4. Inspect the slider tube plugs for 
loose cups or damaged springs and re¬ 
place if necessary. Oil slots in the cups 
must be arranged on alternate sides. 

5. Inspect the steering head bearings 
and races for pitting, rough motion, wear. 
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24 


1. Fork stem nut 

2. Fork upper brocket bolt ond volve 

( 2 ) 

3. Tube plug ail seal (2) 

4. Hondlebor ond fork bracket 

5. Head bearing nut 

6. Head bearing (2) 

7. Fork bracket clamping stud (2) 

8. Fork bracket with stem 

9. Fork slider caver (2) 

10. Slider tube plug (2) 

11. Fork Spring (2) 

12. Damper volve stud lock nut (2) 

13. Fork slider tube (2) 

14. Slider tube snap ring 

15. Damper tube bushing gasket (2) 

16. Damper tube lower bushing (2) 

17. Damper valve stud gasket (2) 

18. Damper tube valve (2) 

19. Spring ring (2) 

20. Spring ring washer (2) 

21. Upper ail seal felt washer (2) 

22. Upper ail seal (2) 

23. Slider (2) 

24 Slider upper ond lower bushing 
(2 each) 

25. Head bearing (see item 7) 

26. Lower head bearing guard 


NtmatljiisMble fork a\seml)l\ iCIitU* models) 


or damage, and replace in sets whenever 
necessary. 

6. Bearing races can be drifted free 
with a suitable drift after the head cups 
are removed. Replace by pressing new 
races into the head cup and then pressing 
both into the head frame. 

7. Remove both fork slider bushings, 
if worn, pitted, or damaged, by installing 
Fork Slider Bushing Puller (H-D Part No. 
96255-50) or a suitable substitute. Oil the 
tool’s threads and washer to ease re¬ 
moval. The bushing may be split with a 
chisel to remove it if care is taken not to 
damage the slider. 

8. Install the new fork slider bush¬ 
ings with Fork Slider Bushing Driver and 
Guide (H-D Part No. 96285-50) or a suit¬ 


able drift, or else use a piece of pipe with 
the slide secured in a copper or wood- 
jawed vise. If the proper bushing driver 
is not available, mark the tube where the 
bushings were originally as an aid in re¬ 
placing them correctly. Lubricate the 
bushing and the tube to aid installation. 
The lower bushing should seat at a posi¬ 
tion where the second groove of the 
driver is align ed with the t o p of the 
guide. The upper bushing should be Vi6 
in. below the oil seal counterbore. 

9. Ream the bushing with Fork Slider 
Bushing Reamer and Pilots (H-D Part 
No. 96300-50) or a suitable substitute. 
Using the long pilot as a guide in the 
lower bushing, ream the upper bushing 
by slowly placing the reamer in position 


while rotating it clockwise. Always con¬ 
tinued to rotate the reamer while with¬ 
drawing it. 

10. Ream the lower bushing with the 
small pilot as a guide in the same manner 
as for the upper bushing. Take care not to 
mar the upper bushing while passing the 
reamer through it. Pilots can be made 
from suitably sized lengths of pipe. 

Assembly 

NON-ADJUSTABLE 

1. Install a new upper oil seal and felt 
w'asher in a thoroughly cleaned slider. 
The oil seal may be seated gently in its 
counterbore with a mallet and Drive (H- 
D Part No. 96250-50) or a suitable substi¬ 
tute. 

2. Install a new' spring ring washer 
and a new spring ring with its gap over 
the slider top water drain hole. 

3. Assemble the damper valve, new 
upper gasket, lower bushing, and a new 
lower gasket. 

4. Secure a length of 1 in. steel rod 
vertically in a vise with 13^2 in. above the 
jaws. 

5. Place the inverted slider tube over 
the steel rod and drop the damper valve 
assembly in upside down. 

6. Secure the slider snap-ring in the 
slider tube notch and check the clearance 
between the ring and the lower bushing. 
Insert shims if they are necessary to bring 
clearance to a maximum of 0.004 in. 

7. Slide the slider over the lubricated 
slider tube and secure the damper valve 
stud locknut. Check slider motion for 
binding or drag. Loosen the locknut and 
rotate the slider 180 degrees before se¬ 
curing it to eliminate binding. 

8. Install the assembled fork bracket 
and slider covers over the slider tubes so 
s /i6 in. of tube extends above the top of 
the bracket and tighten the bracket 
clamping studs. 

9. Fill each tube with Harley-David¬ 
son Fork Oil (oil may lx? experimented 
with freely as long as specified quantities 
are conformed to) or hydraulic fluid, then 
install the fork springs and secure the 
slider tube plugs. 

10. Secure the lower head bearing 
guard and a well-packed head bearing on 
the stem. Install the stem into the steer¬ 
ing head. 

11. Install a well-packed upper head 
bearing and secure the head bearing nut 
until there is slight bearing draw when 
the head is turned. Back off the nut until 
the motion is smooth. 

12. Install and secure the fork bracket, 
bracket cover, and slider tube plugs. 

13. Loosen the bracket clamping studs 
and rotate the slider tubes until the tube 
plug flat sides are to the sides of the forks. 

14. Secure the fork stem nut, bracket 
clamping studs, tube plug oil seals, upper 
bracket bolts, and handlebar. 

15. Complete assembly in the reverse 
order of disassembly. 


ADJUSTABLE 

1. Consult “Non-Adjustable Front 
Fork Assembly.” 

2. Place the slider tubes in the fork 
bracket with tubes 5 1 /ie in. above the top 
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Adjustable fork assembly (Glide models) 


of the bracket. The slider tube plug fiat 
surfaces must point toward the filler 
screw. 

ADJUSTING ADJUSTABLE FRONT FORK FOR 
SIDECAR USE 

1. Remove the bracket bolt nut and 
lockwashers. 

2. Loosen the upper bracket bolts. 

3. Pull the fork tubes forward until 
movement is detected. 

4. Replace the bracket bolt washers 
with the pin seated in the bracket boss 
slot and secure the bracket bolt and nut. 

5. To resume solo riding, push the fork 
tubes back and adjust the washer pins 
until they point backward. 

SPORTSTER (TO 1974) AND SUPER 
GLIDE MODELS 

Breather Valve Replacement (1972 and 
Earlier) 

1. Remove the headlight housing if it 
interferes with removing the fork tube 
cap. 

2. Remove the cap and secure it in a 
wood or copper-jawed vise. 

3. Remove the breather valve by 
breaking the stakings. 

4. Apply a suitable sealer when reas¬ 
sembling'and stake in the breather valve 
in three new positions. 

Fork Boot Replacement (Sportster) 


1. Steering domper odjusting jcrew 

2. Spring 

3. Spider spring cover 

4. Spider spring 

5. Pressure disc (2) 

6. Friction wosher (2) 

7. Anchor plate 

8. Friction wosher (see item 6) 

9. Pressure disc (see item 5) 


10. Fork stem nut 

11. Upper brocket bolt and woshei 

(2 each) 

12. Upper bracket 

13. Heod bearing nut 

14. Head bearing (2) 

15. Slider tube plug (2) 

16. Bracket clamping stud (2) 

17. Bracket with stem 


18. Bracket bolt with nut and cotter 

pin 

19. Bracket bait washer (2) 

20. Bracket 

21. Fork tube and slider assembly (2) 

22. Filler screw (2) 

23. Filler screw valve (2) 

24. Filler screw washer (2) 



1. Piston stop bushing 

2. Shack absorber tube 

3. Piston rod nut 

4 Recoil valve spring retainer 
5. Valve spring 


6. Piston spacer 
7 Recoil valve washer 
B, Piston 
9. Piston valve 
10. Piston rod stop nut 


11. Piston rad guide 

12. Piston rad 

13. Pistan stop collar 
14 Pistan stop spring 


1. Pull the boot free from the upper re¬ 
tainer. 

2. Free the fork slider assembly as de¬ 
scribed in “Fork Slider and Tubes Re¬ 
moval.” 

3. Remove the fork vent and plain 
screws and loosen, but do not remove, 
the retainer, gasket, and retaining disc. 

4. Pry the lower retainer lip to remove 
it from the slider and then remove the 
boot. 

5. Assemble in the reverse order of 
disassembly. 

6. Replace the fork slider bushings 
first if this is to be done at this time. 

7. Secure the upper retainers by slid¬ 
ing them up to the slider counterbore 
then by inserting the pilot end of the Oil 
Seal Driver (H-D Part No. 96310-55) 
through the retainer and into the upper 
slider bushings. Gently tap the retainer 
until it is seated. A suitably sized piece of 
pipe can be used as a drift if the factory 
tool is not available. 

Fork Disassembly 


FronI fork shock absorbers 



1. Remove the front wheel and brake 
assembly as described in the “Removal 
and Installation” for the wheels. 

2. Remove the front fender, headlight 
cowling, and fork tube caps. 

3. Loosen, but do not remove, the 
fork pinch-bolts and free the fork boot 
from the upper retainer. 

4. Slide the fork leg assemblies free 
from the bottom. 

5. Remove the piston rod (or spring) 
retainer with Wrench (H-D Part No. 
94694-52) (on 1972 and earlier models) or 
a suitable substitute. Models earlier than 
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1. 

Retaining ring 

8. 

Retaining ring 

2. 

lower pitlon 

9. 

Upper pitton 

3. 

lower ttop 

10. 

Roll pin 

4. 

Orifice wather 

11. 

Upper ttop 

5. 

Valve 

12. 

Shock abtorber tube 

6 

Spring wather 

13. 

Fork tube 

7. 

Valve body 
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1973 and laler FX, Sportier 1973-1974 front shock absorber 


1968 require compressing the fork 
spring, securing the top of the shock ab¬ 
sorber with vise grips, and then removing 
the piston rod retainer. 

6. Remove the fork spring and drain 
plug, and allow the hydraulic fluid or fork 
oil to drain into a suitable container. 
Keep hydraulic fluid away from painted 
surfaces since it can cause corrosiv e dam¬ 
age^ 

7. Invert the assembly and remove 
the tube end bolt and washer by securing 
the slot in the top of the shock absorber 
tube with a screwdriver and then turning 
the end bolt. The shocks will come free 
on 1967 and earlier models. On 1973 and 
later models use Socket (H-D Part No. 
94556-73) or suitable substitute, with ex¬ 
tension on the upper end of shock ab¬ 
sorber tube cap to keep it from turning. 

8. Free the slider front fork tube and 
shock absorber assembly. 

9. Remove the piston stop bushing 
with Wrench (H-D Part No. 94691-52) or 
a suitable substitute and remove from 
shock absorber tube. Remove the piston 
rod nut to dismantle the piston rod as¬ 
sembly. 

10. Remove the shock absorber retain¬ 
ing ring with snap-ring pliers and slide 
the lower valve body, washer, upper 
body, spring (1971 and later), tube, pis¬ 
ton, retaining ring, and piston on 1968 
and later models. On 1973 and later mod¬ 
els, disassemble the shock absorber as 
follows: Remove retaining ring from fork 
tul>e with snap-ring pliers and remove 
lower piston, lower stop, orifice washer, 
valve, spring washer, valve bodv and 
upper retaining ring. Disassemble upper 
stop by removing roll pin from shock ab¬ 
sorber tube. 

11. Remove the headlight assembly 
and disconnect the speedometer cable at 
the speedometer head. 

12. Remove the stem sleeve end nut 
and loosen, but do not remov e, the upper 
bracket pinch-bolt. 

13. Remove the handlebar and upper 
fork bracket assembly and lay it aside. It 
is not necessary to disconnect the cables 
or wires as long as they do not bend 
sharply. 

14. Remove the upper bracket spacer, 
stem sleeve, stem and bracket assembly, 
upper and lower bearing cones and bear¬ 
ings (and separate for reassembly), and 
head cups (if necessary)- Head cups are 
easily removed by drifting from the op¬ 
posite end with a suitable drift. 


INSPECTION 

1. Consult the previous section. 

ASSEMBLY 

1. Assemble 1967 and earlier models 
in the follow ing manner: 

a. Assemble the piston rod guide, 
piston collar, spring, bushing, and stop 
nut on the piston rod, with the stop nut 
face (b) 0.550 in. from the collar (a). 
Stake around the center of the nut in 
four new places. 

b. Assemble the piston valve, pis¬ 
ton, recoil valve washer, piston spacer, 
valve spring, valve spring retainer, and 
piston rod nut onto the piston rod. 

c. Secure the piston stop bushing in 
the shock absorber tube with Wrench 
(H-D Part No. 94691-52) or a suitable 
substitute, until the top of the bushing 
is flush with the end of the tube. Stake 
the bushing by punching through the 
hole in the upper end of the tube. 

2. Assemble 1968 and later models in 
the reverse order of disassembly using 
new gaskets and snap-rings. 

3. Assemble 1967 and earlier model 
forks in the following manner: 

a Insert the rod end of the shock ab¬ 
sorber in the fork tube. 



Sportster fork assembly (to 1974) 


1. Tube cop 

2. Tube breather valve 

3. Tube cap teal 

4. Pinch bolt 

5. Fork boot (1970) 

5A. Fork boot (1971) 

5B. Seal (1971) 

6. Fork tide 

7. Spring retainer 

8. Fork tube ond thock abtorber 

ottembly 

9. Fork tpring 


10 . 

11 . 

12 . 

13 


15. 

16 . 

17 . 

18. 

19. 

20 . 


Fork tlider 

Fork tlider buthing (2) 

Tube end bolt ond wather 
O-ring 

Vent tcrew ond plain tcrew 

(1970) 

Boot retainer (upper) (1970) 
Boot gatket (1970) 

Boot retaining ditc (1970) 
Boot retainer (lower) (1970) 
Stem tleeve end nut 
Upper bracket pinch bolt 


21 . 

22 

23. 

24 

25. 

26. 

27. 

28. 

29. 

30. 

31. 
32 


Upper brocket 
Upper bracket tpocer 
Stem tleeve 

Stem and bracket ottembly 
Upper bearing cone 
lower beoring cone 
Boll beoringt (28) 

Steering head cupt (2) 
Drain plug ond wather 
Cover screw (2) 

Intert 

Cover 
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—9 



-17 

-18 

-19 

-20 

.21 

-22 


1. Tube cop 
1A. Cop washer 

(1973 4 later) 

2. Tube breather volve 

(1972 8. earlier) 

3. Tube cap seal 

4. Pinch bait 

5. Fork boat 

5A. Retaining ring 

(1973 4 later) 

5B. Retaining wosher 
(1973 4 later) 

5C. Seal 

6. Fork side 


Super Glide fork assembly 

7. Spring retainer 

(1972 & earlier) 

8. Fork tube 4 shack 

absorber assembly 

9. Fork spring 
9A. Spring guide 

(1973 4 later) 

10. Fork slider 

11. Fork slider bushing (2) 

(1972 4 earlier) 

12. Tube end bolt 4 washer 

13. O Ring (1972 4 earlier) 

14. Fork stem nut 

15. Upper bracket pinch bolt 


16. Upper brocket 

17. Upper bearing shield 

18. Upper bearing cane 

19. Upper bearing cup 

20. lower bearing cup 

21. Lower bearing cone 

22. Lower bearing shield 

23. Lower bracket 4 stem 

24. Drain screw 4 washer 

25. Cover screw 

26. Cover screw insert 

27. Cover 


6. Install tin* fork stem and bracket 
assembly and secure it with a stem sleeve 
until bearing motion is smooth and free 
and all excessive play has been taken up. 

7. Install the upper bracket spacer, 
handlebar assembly, and upper fork 
bracket. 

8. Install both assembled lork slides 
into the mounting brackets and secure 
the tube caps and then the pinch-bolts. 

9. Count and secure the fork bolts. 

10. Check fork motion for smoothness 
and adjust the sleeve if necessary. All 
side-ways shake should be removed. 

11. Secure the upper bracket pinch- 
bolt and nut, and stem the sleeve end. 

SPORTSTER (1975 AND LATER) 
DISASSEMBLY 

1. Remove the front wheel, brake cal¬ 
iper, fender, and headlight bracket. 

2. Remove the two cover screws and 
slide the cover up out of the way to ex¬ 
pose the lower bracket. 

3. Loosen the lower bracket pinch 
bolts. Loosen the upper bracket screws. 

•4. Remove the instruments. Unscrew 
the tube caps. Pull out tbe fork legs and 
drain ofTthe oil. 

5. Remove the o-ring from the tube 
cap, if damaged 



b. Place a new shock absorber gas¬ 
ket on the end screw and dowel pin. 

c. Assemble the slider on the fork 
tube so the tube end screw registers in 
the slider. 

d. Secure the tube end nut and 
washer. 

e. Pour in the correct quantity of 

fork oil over the top of the shock ab- 
sorber rod and into th e tube. __ 

f. Insert the fork spring. 

g. Screw a 5 /is x 24 thread roil (i.e., 
brake rod) into the end of the shock ab¬ 
sorber rod, compress the spring, and 
grip the flat portions of the rod with 
v ise grips. Remove the threaded rod. 

h. Secure the piston roil retainer and 
remove the grips. 

i. Stake the retainer threads through 
the hole at the top of the absorber rod. 
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j. Secure the retainer in the fork 
tube using Wrench (H-D Part Xo. 
94694-52), or a suitable substitute, 
until the top of the retainer is 9 /»s in. 
below the top of the fork tube 

4. Assemble 1968 and later models in 
the following manner: 

a. Insert the fork tube and shock ab¬ 
sorber assembly into the slider. 

b. Hold the slotted top of the shock, 
absorber rod with a screwdriver and 
secure a new O-ring and the tube end 
bolt and washer. 

c. Insert a spring retainer % in. 
below the surface of the fork tube top 
using Wrench <11-13 Part Xo. 94694-52) 
or a suitable substitute. 

5. Secure the steering head cups, ball 
bearings, and bearing cones. Bearing 
cones must be heavily greased. 


Sportster fork assembly (1975 and later) 


1 . 

Tube cap 

9. Shack absorber lube 

2. 

Fork tube 

10. Wear rings 

3. 

O-ring 

11. Boat 

4. 

Washer 

12. Damper tube sleeve 

5. 

Spring 

13. Lock ring 

6. 

Screw 

14. Seal 

7. 

Wosher 

15. Screw 

8. 

Fork slider 

16. Wosher 


6. Remove the alien bolt from the 
bottom of the fork slider. 

7. Pull the fork slider from the fork 
tube. Take the shock absorber tube out of 
the fork tube. Remove the wear rings 
from tlie shock absorber, if necessary'. 

8. Remove the fork boot. Remove the 
damper tube sleeve from the slider, pull¬ 
ing it carefully past the seal. 

9. Remove the slider seal, if neces¬ 
sary, by first removing the lock ring and 
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prying the seal out. Use new seals if the 
old ones are removed. The slider may be 
heated gently to facilitate seal removal. 

10. To remove the fork stem and 
bracket assembly, disconnect the wiring 
from the panel. Remove the handlebar 
clamp cover. 

11. Remove the headlight and bracket. 

12. Remove the fork stem sleeve end 

nut and loosen the pinch bolt. Remove 
upper bracket and handlebars from mo¬ 
torcycle. * 

13. Remove the washer and fork stem 
sleeve. Free the fork stem and bracket, 
carefully lowering it from the machine. 

INSPECTION 

1. New slider seals must be used if the 
old ones were removed. 

2. Check the condition of all o-rings 
and replace as necessary'. 

3. Check wear ring condition and re¬ 
place if damaged or worn. 

4. Check that the fork springs are of 
equal length and not excessively com¬ 
pressed. 

5. Check that the oil passage in the 
lower end of the fork tube is clear. 

6. Check condition of steering stem 
balls and replace balls and races if the 
balls are rusted or pitted, or the races are 
indented or worn. 

There are 14 balls in each race. 

ASSEMBLY 

1. Lubricate the bearings and'races. 
Tighten the stem sleeve until movement 
is smooth and free, but not so free that 
there is any play. 

2. The remainder of the procedure is 
the reverse of disassembly. 


SWING ARM 
Disassembly 

1. Remove the rear wheel as described 
in the “Removal and Installation” section 
for the wheels. 



1. Pivot bolt 

2. Bearing lock washer 

3. Reor fork 

4 Bearing screw 

5. Shakeproof wosher 

6 . Lackwasher 

7. Scoring lock nut—right 


8 Outer spacer 
9. Bearing lock nut—left 
10 Pivot bolt nut 
11. 8eoring inner spacer (2) 
12 Bearing (2) 

13. Bearing shield (2) 


2. Remove the rear brake assembly 
and linkage as described in the brake sec¬ 
tion. 

3. Remove the rear shock absorbers as 
described in “Rear Shock Absorbers.” 

4. Remove the exhaust pipe and 
muffler (if necessary). 

5. Remove the pivot bolt and rear fork 
assembly. 

6. Remove the bearing screw, washer, 
lockwasher, right locknut, and outer spa¬ 
cer. Use a punch to remove the left bear¬ 
ing locknut and pivot bolt nut on Sport¬ 
ster models. 

7. Press the bearing inner spacer, 
bearing, and bearing shield from each 
side of the fork on Sportster models. 

8. Press the bearing spacer, seal, and 
bearing from each side of the fork (Glide 
models). 

Inspection 

1. Clean all parts in a suitable solvent 
and blow them dry. 

2. Inspect all parts for wear, pitting, 

rough bearing motion, or damage, and 

replace as necessary’. 

3. Measure the swing arm for correct 
dimensions. 



1. Pivot bolt 5. Beoring seal 

2. Pivot bolt lock wosher 6 Beoring 

3. Reor fork 7. Crease fitting 

4. Pivot bearing spocer (2) 


Assembly 

1. Assemble in the reverse order of 
disassembly. 

2. Grease the bearings thoroughly. 
This must be done every’ 10,000 miles on 
Sportsters or it must be greased through 
the fitting every 2,000 miles on Glide 
models. 

3. Press the bearing shield into the 
fork from the outside until it is Hush with 
the inside. Insert the bearing with the 
wide side of the race facing out. Assem¬ 
ble and secure the right bearing locknut 
and then back it off one full turn. Assem¬ 
ble the pivot bolt nut, then secure the left 
locknut and stake it in three new places 
(Sportster models). 

4. Apply grease to the bearing seals in 
the groove between the sealing lips and 
secure the seals and spacers (Glide mod¬ 
els). 

5. Preload the bearings in the follow¬ 
ing manner: 

a. Assemble the pivot bolt. 


b. Weigh the extreme rear end of the 
fork in a horizontal position, with a 
spring scale, and note the reading. 

c. Tighten the pivot bolt (Sportster) 
or the right locknut (Glide models) 
until bearing drag is increased by one 
or two pounds above the original read¬ 
ing. 

6. Complete reassembly in the reverse 
order of disassembly. 


REAR SHOCK ABSORBERS 
Disassembly 

1966 AND EARLIER MODELS 

1. Remove the cover clamp, top cover 
mounting stud nuts, stud cover, washer, 
and rubber bushing. 

2. Remove the shock from the mount¬ 
ing studs. 

3. Compress the spring until the lower 
mounting eye can be rotated 90° then 
emove the shock from the tool (if used). 

4. Remove the cam support. 

5. Strike the lower mounting eye 
sharply to free the bumper from the cover 
flange. 

6. Remove the cover and disassemble 
the lower cam, rotating cam, cam sleeve, 
dirt seal, and spacer washers. 

__7. Remove the bumper by ex tending 
the absorber piston shaft and the spring¬ 
ing bumper. 

1967 AND LATER MODELS 

1. Remove the mounting stud nuts, 
upper stud cover, and cup washers. 

2. Remove the shock absorber from 
the mounting studs. 

3. Press the stud rubber bushings from 
the mounting eyes. 

4. Remove the retaining ring. 

5. Compress the spring until the split 
key can be removed. 

6. Remove the compression tool (if 
used) and disassemble the remaining 
items. 

Assembly 

1966 AND EARLIER MODELS 

1. Lightly grease the cam sleeve and 
cam surface of the adjusting cam. 

2. Secure the roller pin in the lower 
cam and place it on the cam support with 
the pin and pin slot aligned. 

3. Extend the piston rod and assemble 
the bumper. 

4. Assemble the spring in the cover, 
then t he shock in _the spri ng, and strike 
the upper mounting eye to secure the 
bumper in the cover flange. 

5. Slip the spacer and seal washers 
into th'e cover and complete assembly in 
the rev erse order of disassembly. 

6. Compress the spring and rotate the 
lower mounting eye 90° to secure it in the 
cam support notch. 

1967 AND LATER MODELS 

1. Lightly grease the cam surfaces. 

2. Assemble in the reverse order of 
disassembly taking care to align the cam 
faces. 

3. Compress the springs and insert the 
keys and retaining ring (if applicable). 
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MODEL COVERAGE 


Z50A 

CT70H 

C90 

CB100, K1-K3 

CL125S 

C65/M 

SL70 

CD90 

CL100/S 

SL125 

S65 

XR75 

CT90 

SL100 

TLI25, K1-K2 

C70 M 

S90 

SL90 

CB125S/S1/S2 

TL125 (76) 

CL70 

CL90/LK 

ST90 

CD125S 

CB125S (76) 
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Frame serial number locatipn 


Engine serial number location 



Frame serial number location 


NOTE: Common maintenance proce¬ 
dures are explained in detail in “ Gen¬ 
eral Information 

OIL CHANGES AND 
LUBRICATION 

Checking Oil 

On all models the oil level is cheeked 
!>v means of the dipstick incorporated 
into the filler cap. The filler cap is located 
in the right crankcase cover. To check the 
oil: 

1 Start the engine and allow it to 
warm up for a few minutes. 

2. Hold the motorcycle upright on 
level ground, remove the dipstick and 
wipe it clean. 

3. Reinsert the dipstick, allowing the 
dipstick cap to rest on the top of the 
threads of its hole. The oil level should 
be between the maximum and minimum 
marks on the dipstick. 

If the level is below the minimum 
mark on the dipstick, add enough oil 
through the hole to bring the level up to 
the maximum mark. 



Engine oil level must be maintained between the 
upper (2) and lower (3) dipstick level marks 


Changing Oil 

1. Change the engine oil every 1,500 
miles, or on machines without a speed¬ 
ometer, every 30 operating days or every 
3 months. Use high detergent motor oil 
service rated “SE“ only. 

NOTE: The oil change interval is 
based on normal operating conditions. 
If the motorcycle is used under severe 
conditions (i.e., racing , high-speed op¬ 
eration , stop-and-go riding, dusty 
conditions , operation in cold weather , 
etc.), changes should be made more 
frequently. This is also true if the ma¬ 
chine is used infrequently especially 
during icinter months. 

2. Run the engine until it is at normal 
operating temperature. Oil must always 
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be changed when the engine is warm. 

3. Remove the dipstick, and place a 
pan beneath the engine to catch the oil. 
Remove the drain plug and allow the oil 
to drain for several minutes. Kick the 
engine over a few times with the kick- 
starter to remove any oil remaining in the 
delivers system. 

4. Replace the drain plug and tighten 
it securely. 

5. Remove and clean the filter, if appli¬ 
cable, as outlined below. 

6. Kill the sump with the correct 
amount and grade of oil. Refer to the 
charts at the end of this section. Run the 
engine for a minute or so, then shut it off 
and let it sit for one minute and check the 
oil level; add oil as necessary until the 
level is correct. 

NOTE: The use of oil additives is not 

recommended, as they may cause 

clutch slippage. 

Oil Filter 

Two types of oil filter are used: a filter 
screen and a centrifugal filter. The cen¬ 
trifugal oil filter is located on the right- 
side of the crankshaft on the XR75 and 
UX)/125 cc machines, or in the clutch on 
other models. 

50-90 cc models have the filter screen 
in the crankcase under the right crank¬ 
case cov er, while on the 100/125 cc bikes, 
the filter screen is beneath a cap on the 
left-side of the crankcase sump. 

On 100/125 cc models, the filter screen 
is easily accessible, and should therefore 
be cleaned at every oil change. The 
screen on other models and the centrifu¬ 
gal filter on all models is reached after 
removing tin* right crankcase cover, and 
service should be performed at every 
6,(XX) miles or 1 year intervals. 

OIL FILTER SCREEN 
100/125 cc Models 

1. Drain the oil as previously tie- 
scribed. 



2. Remove the oil filter screen cap. 
Take out the spring and the filter screen. 

3. Wash the screen in solvent; remove 
any trapped particles; blow dry. 

4. Check the screen for punctures or a 
crushed condition; replace it if neces¬ 
sary. Install the screen, spring, and cap. 
Tighten firmly. 

50-90 cc Models 

Service the filter screen at the same 
time as the centrifugal oil filter. This in¬ 
volves removing the right crankcase 
cover. See below. 

CENTRIFUGAL OIL FILTER 
All Models 

1. Drain the oil as previously de¬ 
scribed. 

2. Remov e the skid plate, if fitted. 

3. Remove the kick-starter lev er and 
footpeg(s). Disconnect the tach and 
clutch cables if these are connected to 
the cover. 

4. Loosen the rear brake adjusting 
nut so that the brake pedal can be de¬ 
pressed enough to allow the crankcase 
cover to clear. 

5. Place a pan beneath the right 
crankcase cover. Loosen the cover screws 
with an impact driver and remove them. 
Tap the cover gently with a plastic mallet 
if necessary to free it, and remove the 
cover. 

6. On 1(X)/125 cc models, and the 
XR75, remove the centrifugal oil filter 
rotor cover. 

7. On 50-90 cc models, remove the 
clutch housing cover. 

8. Clean any metal particles out of 
the filter with a clean rag. Install the filter 
cover. 



Models which have the clutch on the crankshaft 
haw the centrifugal oil filter located in the dutch 
center beneath the housing cover (2) 


9. On 50-90 cc models, remove the 
filter screen anti clean it in solvent. 
Check it for punctures and replace it if 
damaged. 
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Be sure lo line up lire tabs (3) on the filter cap with 
the slots (41 in the rotor (2) (1CK)/125) 


10. Before installing the crankcase 
cover* check the condition of the gasket, 
and replace it if nicked or damaged. 

Front Forks 

1. Fork oil should he changed every 
6,000 miles or every 12 months. 

2. ATF is recommended for all forks, 
although any quality oil designed for mo¬ 
torcycle forks is acceptable. 

Motor oils of varying viscosities (10NV- 
40, 20W, 30W) can also be used. 

Various type of oils may not be compat¬ 
ible, however. If you are going to change 
the type of fork oil, it is best to Hush the 
fork legs with a solvent before adding the 
new type oil. Do not use gasoline, as this 
may damage rubber parts. 

3. To drain the fork oil, remove the 
drain plug at the lower portion of one of 
the fork sliders. Pump the slider up and 
down several times until all the old oil is 
expelled. Then turn the forks all the way 
to the right to completely drain the right 
fork leg, or to the left for the left fork leg. 
Check the condition of the drain plug 
gasket. Replace it if necessary. Refit and 
tighten the drain plug. 

4. Repeat the procedure with the other 
fork leg. 



Fork filler caps 


5. Support the front wheel off the 
ground. Remove the fork filler cap from 
each fork leg. The handlebar clamps may 
have to be removed and the handlebars 
pulled back to allow access to the fork 
caps. Loosening the upper triple clamp 
pinch-bolts (it fitted) may make removal 
easier. On TL125K2 and later models, 
remove the rubber cap, press down on 
the plug with a phillips screwdriver, re¬ 
move the snap-ring and take out the plug. 

6. Add the correct quantity of oil to 
each fork leg. Capacities for each model 
are given in the “Maintenance Data” 

.chart at the end of this section. 

266 


Chassis Lubrication 

1. The swing arm pivot on some mod¬ 
els is fitted with a grease nipple. This 
item should he lubricated with a good 
grade of chassis grease every 3,000 miles. 
Crease should he applied until some of it 
shows at either end of the swing arm. 

2. Wheel and steering head hearings 
are lubricated with hearing grease. This 
should he done every 6,000 miles. Refer 
to the “Chassis” section for procedures. 


SERVICE CHECKS AND 
ADJUSTMENTS 


Drive Chain 

1. The chain should have about % in. 
(20 mm) of total up-and-down free-play 
measured in the middle of the lower 
chain run. 



Chain free-play is measured in the middle of the 
lower chain run and is the total up-and-down 
movement of the chain 

2. Before checking or adjusting the 
chain slack, the following conditions 
should be met: 

a. A support should he placed under 
the engine if necessary, so that the rear 
wheel is off the ground; 

b. The transmission should he 
placed in Neutral; 

c. The chain should he clean and 
well lubricated; 

d. The chain should have been 
cheeked for any tight spots by slowly 
rotating the wheel and checking for 
variances in the chain tension. If a tight 
spot exists, the chain tension should he 
adjusted to the prescribed free-play at 
the tight spot. Note, however, that such 
a condition is indicative of a worn 
chain and probably sprockets which 
should he replaced as soon as possible. 

3. To adjust the chain, first hack oft' 
the rear brake adjuster nut. 

4. Remove the axle nut cotter pin and 
loosen the axle nut several turns. 



Cliuin adjustment: (1) cotter pin, (2) axle nut, (3) 
adjuster nuts, (-1) adiuster alignment mark. (5) 
swing arm alignment marks 


5. Turn each of the adjuster nuts hv 
equal amounts until the chain tension is 
approximately correct. 

. 6. Check wheel alignment by means 

of the aligning marks inscribed on both 
sides of the swing arm. Be sure that both 
adjusters are lined up with the same mark 
on each side. 

7. On the TLI25, the chain is ad¬ 
justed by means of eccentric plates. After 
loosening the axle nut, turn each plate 
the correct number of serrations until 
chain tension is correct. 



Chain adjuslor, TL125: (1 and 2) direction of ad¬ 
juster plate* movement; (3) stud; (4) axle nut; (5) ec¬ 
centric adjusting plates; (6) cotter pin 


If the plates are difficult to move, ei¬ 
ther pull the wheel hack by hand to move 
the plates off the stud, or tap the side of 
the tire with your hand while moving the 
eccentric adjusting plates. 

8. Tighten the axle nut and check the 
chain tension. Then check that the chain 
has proper tension with the weight of a 
rider on the machine. Correct if neces¬ 
sary. Tighten the axle nut to the proper 
torque. Fit a new cotter pin. 

Centrifugal Clutch 

1. Models such as the Z50, ST/CT90, 
CT70, C70M, and several others utilize a 
centrifugal clutch. No adjustment is nec¬ 
essary if: a) the motorcycle goes smoothly 
into First gear without a jolt or stalling; b) 
the motorcycle begins to move as the 
throttle is opened and moving perfor¬ 
mance is satisfactory, and c) the clutch 
does not slip when the kick-starter is 
operated. 



Crntrifugal elukfi adjuster 


2. If adjustment is necessary, loosen 
the clutch adjusting screw locknut lo¬ 
cated on the right crankcase cov er. Turn 
the adjusting screw about one turn clock¬ 
wise (right). Then slowly turn the adjust¬ 
ing screw counterclockwise until resis¬ 
tance is felt. Stop, and turn the screw 
clockwise about Vh-Va turn, and tighten 
the locknut. Cheek clutch operation. 
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Manual Clutch 

1. There are two adjusters on the 
clutch cable. Cable free-play should be 
maintained at 10-20 mm (0.4-0.8 in.) of 
hand lever movement measured at the 
end of the lever. 

Use the adjuster at the hand lever for 
routine adjustments; the one at the 
engine end can he used for major adjust¬ 
ments. 

2. After adjusting the cable to the 
proper specification, clutch 'operation 
should be correct. Gears should be easily 
engaged (without excessive noise), Neu¬ 
tral should be found easily, and the bike 
should not have a tendenc> to creep 
when in gear with the clutch disengaged. 
If any of these symptoms are noted, or if 
clutch slippage is evident, adjust the 
clutch as follows: 

SL70 , CT70H, CL70, S65 

1. Remove the clutch adjuster cover 
plate on the right crankcase cover. Run 
down the cable adjuster at the handlebar 
to give a good deal of cable free-play. 



Manual clutch adjusting screw (2) and locknut (1) 
(70 cc) 

2. Loosen the adjusting screw locknut, 
and turn the screw clockwise until resis¬ 
tance is felt. Then back it off Vh-Va turn to 
the left. Tighten the locknut; adjust the 
cable free-play as previously outlined. 
Check clutch operation. 

S90, CL90/L, SL90, 7X725, 1001125 
(76) 

Clutch adjustment is made by adjust¬ 
ing the cable. Use the handlebar or lower 
end cable adjuster to keep free-play to 
10-20 mm (0.4-0.8 in.) 

100/125 MODELS , (7975 AND 
EARLIER ), XR75 

1. The clutch is adjusted by means of 
an adjusting screw on the right crankcase 
cover. 

2. If adjustment is necessary, run 
down the cable adjuster on the handlebar 
until there is excess play in the cable. 
Loosen the adjusting screw' locknut. 

3. On later models, the clutch lever at 
the engine and the crankcase are fitted 
with marks. Turn the adjusting screw in 
or out so that the crankcase mark is 
aligned with the centerline of the clutch 
lever, as illustrated. Then tighten the ad¬ 
justing screw' locknut, and set the cable to 
to the proper free-play. 

4. On earlier models, turn the adjust¬ 
ing screw' counterclockwise until resis¬ 
tance is felt; stop, and turn the adjusting 



On late model 100-125 cc (to 1975), use the adjuster 
toajign the centerline of the clutch lever (1) with 
the crankcase mark (2) 


screw Vh-Va turn clockwise, and tighten 
the locknut. Set the cable free-play to the 
proper specification. 



Clutch adjuster location (100-125 cc) 
(1975 and earlier) 


5. Check clutch operation with the 
forks turned fully to one side or the other. 
Be sure that the cable is not kinked or 
sharply bent anywhere along its route. 

Throttle Cable 

The throttle cable should be adjusted 
after the idle speed. This procedure is 
given in the “Tune-Up" section. 

The throttle cable should have enough 
free-play to allow 10-15° of twist-grip ro¬ 
tation before the throttle slide begins to 
lift. 

1 The throttle cable can be adjusted 
with either the adjuster near the twist- 
grip, or the adjuster located on the top of 
the carburetor, beneath the rubber boot. 
Most have adjusters in both these loca¬ 
tions. It is preferable to turn each ad¬ 
juster out a little way, rather than have 
one turned out to near its limit. 

Front Brake (Drum) 

1. Use the adjuster nut at the lower 
end of the cable or the cable adjuster on 
the brake plate (depending on model) to 
allow the handlebar lever to move 20-30 
mm (0.8-1.2 in.) before the linings con¬ 
tact the drum. This movement is mea¬ 
sured at the tip of the lever. 

2. Maintain the adjustment as the lin¬ 
ings wear by using the cable adjuster at 
the handlebar lever. 

Front Brake (Disc) 

1. The handlebar lever should have 
20-30 mm (0.8-1.2 in.) of free-play before 
the pads contact the disc. 

2. The brake cable is self-adjusting; if 


service is necessary refer to the “Chas¬ 
sis" section. 

Rear Brake 

1. Use the adjusting nut on the end of 
the brake rod so that the brake pedal has 
about 25 mm (1 in.) of travel before the 
shoes contact the drum. 

2. On models which have an auxiliary 
rear brake lever on the left handlebar, 
use the brake cable adjuster at the lower 
end of the cable so that the hand lever 
will move 20-30 mm (0.8-1.2 in.) before 
the linings contact the drum. 

Note that the two brake adjustments 
(pedal and lever) are accomplished in¬ 
dependently, but adjusting one necessi¬ 
tates adjusting the other. 

Brake Wear 

1. On disc brakes, the pads are 
equipped with red wear limit marks; they 
must be replaced as a set w'hen worn to 
the red line. 

2. 5>ome late models are equipped 
with brake wear indicator marks on the 
brake lever and plate. If the marks line 
up when the brake is fully applied, in¬ 
spect or replace the brake shoes. 

3. W'hen the brake is fully applied, the 
angle formed bv the b.ake plate lever and 
the cable or rod should not be greater 
than 90°. If it is, and brake adjustment is 
correct, it is probable that the linings are 
w orn to the point of replacement. 

Brake Light Switch 

The switch should be checked for 
operation after the brakes are adjusted. 
The rear brake light switch is adjustable 
and is mounted in a slotted bracket and 
secured bv locknuts. Moving the sw’itch 
up on the bracket allows the brake light 
to turn on sooner. Moving it down allows 
the light to turn on later. Generally, the 
brake light should come on just as the lin¬ 
ings contact the drum. 

Steering Stem Bearings 

The steering stem bearings should he 
checked periodically and adjusted if nec¬ 
essary. Refer to the “Chassis" section. 

Grasp the fork sliders (with the front 
wheel supported off the ground) and pull 
them straight out. No play should be felt. 
If play is evident or if the bearings bind 
or make noise when the forks are turned, 
adjustment and lubrication are needed. 


FUEL SYSTEM 

1. Fuel system maintenance involves 
cleaning the petcock and filter, cleaning 
or replacing the air cleaner, and cleaning 
the carburetor. 

2. The carburetor should he removed, 
disassembled, and cleaned every 3,000 
miles. The procedures are outlined in the 
“Fuel Systems” section. 

3. The petcock should be serviced 
every 3,000 miles. On models with a sed¬ 
iment bow l or a carburetor-mounted pet¬ 
cock, shut off the fuel, unscrew the sedi¬ 
ment bowl or cover plate and take out the 
O-ring and filter screen. Clean the parts 
in solvent and inspect the screen for 
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On souk* models. < 1 it* O-rmn and scrtrn (1 iind 2) 
art 1 lotalt il in llir carburetor ilsrll 


holes or other delects; replace it with a 
new one if damaged in am wax’. Inspect 
the O-ring lor any cuts or cracks and re¬ 
place it if necessary. Alter installing the 
parts, turn on the luel and check for leaks. 

Some models require that the petcock 
he removed to clean the filter screen. In 
this case, drain the gas tank, disconnect 
the fuel lines, and unscrew and remove 
the petcock. Clean the filter. Check the 
condition of the rubber petcock washer. 
After installation, check for leaks. 



Petcock (1), securing nut (2). the O-ring and filter 
screen (3 and 4) arc located on the petcock intake 
pipe 

Air Cleaner Service 

1. Newer models are equipped with a 
foam-type filter element. After removing 
the element, wash it in solvent (such as 
kerosene) and wring dry. Then soak the 
element in SAE 10W-30 oil and wring off 
the excess. Reinstall. 

Filter maintenance should be carried 
out at least every 1,500 miles, or 30 
operating days, hut more often if the ma¬ 
chine is operated in dusty areas. 



Air (leaner securing nuts (1), and spring clamp (2) 
<100-125 t c ) 
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Air cleaner element (I), securing holt (2), and 
cover plate (3) (90 cc) 


2. Older models have a paper element. 
The filter element is serviced by brush¬ 
ing off the outside with a still brush to 
loosen any accumulated dirt. Then apply 
compressed air through the inside of the 
filter to remove the deposits. 

Note that this method is only partially 
effective. It is recommended that the ele¬ 
ment he replaced after two or three such 
cleaning operations. Replacing the paper 
element with the newer foam-type if pos¬ 
sible is recommended. 


DECARBONIZATION 

1. Models equipped with spark arres¬ 
tors should have this item serviced every 
1,500 miles or every 30 operating days. 
Excessive carbon buildup in the spark ar¬ 
restor will cause sluggish performance 
and possible engine overheating. 



Spark arrestor cover plate (2) and securing screws 
(1) (XH75 shown) 

2. Models may he equipped with a 
simple spark arrestor cover plate, or a re¬ 
movable baffle at the end of the muffler, 
or both, depending on the type of exhaust 
system fitted (see the illustrations). 

3. Spark arrestor maintenance should 
he done when the engine is cold. 



Spark arrestor (2) and securing holt (1) (ST90 
shown) 

4. On models with only a spark arres¬ 
tor cover plate, remove the cover screws 
and the cover. Start the engine, allow it to 


warm up, and rev it about 20 times to 
clean out the arrestor port. Check the 
condition of the cover plate gasket, anti 
Jit a new- one if damaged. 

5. On models with a removable baf¬ 
fle, remove the securing bolt at the end 
of the exhaust pipe. Grasp the spark ar¬ 
restor with large pliers and null it out. 

Heat the spark arrestor w ith a propane 
torch until it is quite hot. Grasping the ar¬ 
restor with large pliers, tap it against a 
wooden block to knock off carbon par¬ 
ticles. When it cools, remove the rest of 
the deposits with a stiff wire brush and 
solvent. 

Before replacing the arrestor, start the 
engine and rev it several times to remove 
any carbon built up in the muffler. 

6. On models with both a cover plate 
and a removable arrestor, perform both 
Steps (4 and 5). 

NOTE: These procedures must be car¬ 
ried out out-doors in cm area away 

from combustible materials. 



. 

Petcock components: (1) filter screen; (2> O-ring, 
(3) sediment howl 


HEADLIGHT ADJUSTMENT 

Set the machine about 25 feet away 
from and perpendicular to a wall, prefera¬ 
bly of a color which reflects light well. 



Headlight mounting holts (1). lateral adjusting 
screw (2), and rim mounting screws (3) 

The machine should be oil the stand, and 
with a rider putting his weight on the 
machine as in operation. Start the engine 
and sw'itch on the high beam. The head¬ 
light high beam should he parallel to the 
ground, and should hit the wall directlx 
in front of the machine. 

Vertical adjustment is made by loosen¬ 
ing the two headlight mounting holts 
slightly and pivoting the headlight up or 
down. 

Lateral adjustment is made by means 
of the screw' on the right-side of the head¬ 
light. Turning the screw clockwise will 
move the beam to the left and vice versa. 
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Maintenance Data 




50, 

65, 70 CC 

Engines 


Recommended Lubricants 


Oar Timk 
(c«0 

F. ngi ne Oil 
Iqt J) 

Front Fork* 

Fen 
(o: cr) 

Tire Premnre(Vt 
Front Rear 
0>u) 

Engine 

High-detergent motor oil, service rated “SE” 

All temperatures: SAE 10W-40 

SAi; iow-30 

Z50A 

1.0 

0.8/0.8 

— 

14/14 

C65/M 

] .2 

0.8/0.8 

— 

24/30 

Above 59’ F SAE 20-50 

SAE 30 

S65 

1.7 

0.8/0.8 

— 

24/30 

32-59* F SAE 20/20W 

Below 32° F S NEIOW 

C70/M 

1.2 

0.7 0.7 

— 

25/28 

Front Forks 

ATE 

CL70 

16 

0.7/0.7 

3.4/100 

25/28 

SAE 10W-10 

SAE 30 

SAE 20 

CT70, k' 1 

0.66 

0.7/0.7 

— 

18/21 

Air Filter (foam type) 

SAF 10NV-30 

CT70K2-on 

0.65 

0.7/0.7 

3.4/1 (XI 

17/20 

Wheel and Steering Head Bearings 

High-quality bearing grease 

CT701I, kl 

0 66 

0.7/0.7 

— 

18/21 

Grease Fittings 

High-quality chassis grease 

CT7011 k'2-on 

0 66 

0.7/0.7 

3.4/100 

18/21 

Cables and General Lubrication 

Molylxlrnurn disulfide or graphite-based luh- 

SL70 

1 3 

0.7/0.7 

3.7/110 

20/23 

ricants 

SAE 20 or 30 oil 

XK75 

OS 

0.9 0.9 

37/110 

17/20 

Lubricant designed specifically lor motorcycle 
drive chains 



90 cc Engines 



S90 

1.8 

0.9/0 9 

4.4-1 7/130-110 

26/29 


CL90/L 

20 

0.9/0 9 

1 1-4 7/130-1 10 

26/29 


CD90 

Lb 

0.9/0.9 

— 

26/29 


C90 

1.5 

09/0.9 

— 

26/29 


ernx) 

1 7 

09/0.9 

— 

26/29 


CT90 from Frame 
\o 000001 A-on 

1 0 

0.9/0 9 

4 1-17/no-1 10 

26/28 

Periodic Maintenance 0 

Weekly 

SL90 

2.2 

0.9/09 

6.1-6.5/180-190 

26/29 

SI5X) 

07 

1 0/1.0 

3.6-3 7/105-110 

18/24 

Check engine oil lc\el 

Tire pressure ( cold ) 


1(H), 125 cc 

Engines 


Spokes lor tightness 

Battery electrolyte level 
l ightness o! critical nuts and bolts 

Chain adjustment 

Every 200 milt s 

CB100, kl-k2 

2.0 

Ll/1.0 

1 1-17/130-1 10 

26/29 

CB100k3 

2.0 

1 . 1/1.0 

3.6-3.7/105-110 

26/32 

Lubrkutc and adjust drive chain 

Every 1500 miles 

CLI(K)/S 

20 

1.1/1.0 

1 1-17/130-1 10 

26/28 

Change engine oil 

Clean and inspect an lilter element 

Decarbonize spaik arrestor 

Every 2000 miles 

Clean and lubricate dri\c chain 

SLI00 

20 

Ll/1.0 

f» 1-0,5/ISO-190 

26/28 

SLUM) k2-on 

1 S 

1.1/1.0 

4 6-1 9/135-115 

26/28 

Every 3000 miles 

Clean and gap spark plug 

Check points and ignition timing 
('heck \al\e adjustment 

Check cam chain tension 

Chock clutch 

Check carburetor settings 

CBI25S,Cl)12.5S 

20 

1 . 1/1.0 

j I_1 7/130-1 10 

26/28 

CB125S1/S2 

2.0 

Ll/1.0 

1 1-14/120-130 

26/28 

CB125 ( 76) 

2.5 

Ll/1.0 

3.6-3.7/105-110 

26/32 

Clean fuel lilter and sediment bowl 

Grease fittings 

Lubricate controls and cables 

CL 125S 

2 0 

Ll/1.0 

11-1 1/120-130 

26/28 

Evers 0000 miles 

Clean centrifugal and screen oil filters 

SL125, kl 

1 8 

Ll/1.0 

6.1-6.5/ISO-190 

26/28 

Change Iront lork oil 

Adjust steering head bearings 

SLI25 k2-on 

IS 

Ll/1.0 

1.9-5 3/115-155 

26/28 

* Mileage based upon normal usage alter break-in 
is complete 

TL125 

1 2 

1.1/1.0 

4.1-4 7/130-1 10 

7-21 

D Add 2 psi Iront. 
o]>eration 

1-6 psi rear, when earning a passenger or 

fur high-speed 
Not applic able 
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Battery Specifications 


SI 0,1,1 

Vu«»n 

Hiillrnj 

Vtthunf 

A HI Jl 

llrs 

rmifimiiuo 

(‘luutiing 

l\at, 

(uriifM) 

7,50 A K I 

1)60-0 

0 

2 

0.2 

S0.5. C05 

MDC1-0A 

0 

o 

0.2 

crrovi 

ON 11-21) 

0 

11 

11 

Cl .70 

6X5,5-ID-l 

0 

5 5 

0,5 

(7170/11 

B60-6A 

6 

2 

0.2 

C l 70 K1 

H60.fi 

0 

2 

0 2 

CT70II k'l 





SI .70 

D00-6A 

0 

2 

0.2 

SL70 K1 

1100-0 

6 

2 

0.2 

CT90 

1)37-6 A 

6 

5.5 

0.5 

S90 

6N6-1B 

0 

6 

0.0 

CL90 

0X0- 11) 

6 

6 

0.6 

SI. 90 

H37-6A 

6 

5.5 

0.5 

ST90 

1)37-0 A 

6 

5.5 

0,5 

CB/CL/SL100 

6X6-3 B 

6 

6 

0.6 

CD/CB/CL/SL125 (All) 

6N6-3B 

6 

6 

0.6 


TUNE-UP 


NOTE: Common tune-up procedures 
are explained in detail in “General In¬ 
formation.” 


CAM CHAIN ADJUSTMENT 


NOTE: Early models under 100 cc had 
an automatically tensioned cam chain. 
No adjustment is necessary. For other 
models , refer to the appropriate head¬ 
ing below. 

100/125 cc Engines 

1975 AND EARLIER 

1. The cam chain adjuster and locknut 
are located on the top of the crankcase 
behind and to the left of the cylinder, be¬ 
neath a rubber cap. 

2. With the engine idling, note the in¬ 
dication of chain noise. Chattering will 
indicate that the chain is too loose; whin¬ 
ing means that it is too tight. 

3. With the engine idling, loosen the 
adjuster locknut. Turn the adjuster clock¬ 
wise about half a turn so that it is loose; 
then turn it counterclockwise to take up 
slack in a loose chain. 

4. Turn the adjuster until resistance is 
felt. The chain should he operating 
quietlv at this point. It should not be 
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Cam chain adjuster (2) and locknut (1) 
(100-125, to 1975) 


necessary to turn the adjuster very 
much to achieve adjustment. 

5. Tighten the adjuster locknut. 

6. If the adjuster was turned too far, 
the chain will be too tight and will begin 
to whine. In this case, repeat the adjust¬ 
ment procedure until quiet operation is 
obtained. 

1976 MODELS 

1. The cam chain adjuster is located 
behind and to the left of the cylinder, be¬ 
neath a rubber cap. 

2. With the engine idling, loosen the 
large adjusting bolt, then retighten. Ten¬ 
sion will be set automatically. 

NOTE: A 6 x 10 mm bolt is fitted to the 

top of the adjusting bolt. Do not loosen 

this bolt. 

50-90 cc Engines (Except XR75) 

Some early models such as the Z50-K2 
have an automatic tensioner; no adjust- 



Cam chain adjuster (100-125, 76) 

]. Com chain lemioner 

2. Adjusting bolt 

3. Tensioner arm 

4. Set bor 

5. Collors 

ment is necessary. For other models, pro¬ 
ceed as follows: 

1. Cam chain adjustment is made with 
the engine idling. The adjustments can 
be made in two ways: either with the ad¬ 
justing screw or with the tensioner bolt. 

The adjusting screw locks the spring- 
loaded tensioner rod in place, and loos¬ 
ening it will allow tension to be auto¬ 
matically taken up. 

The tensioner bolt allows the tensioner 
rod to be moved, compressing the ten¬ 
sioner itself. 



Locknut (1), adjusting screw (2), and tensioner 
cover holt (4) (50-70 cc) 


The adjusting screw is located at the 
bottom of the left crankcase cover. The 
tensioner bolt is just below the adjusting 
screw, beneath a cover bolt. 

2. With the engine idling, loosen the 
adjusting screw locknut and back the 
screw oil (counterclockwise) about Vi 
turn. Tighten the adjusting screw. II 
chain operation is now quiet, tighten the 
adjusting screw locknut, since the adjust¬ 
ment is now complete. If chain operation 
is still noisy, proceed as follows: 

3. Remove the tensioner cover bolt. 
Loosen the adjusting screw locknut and 
back off the adjusting screw about Vi turn. 

4. Turn the tensioner bolt in or out 
slowly until proper chain operation is ob¬ 
tained. If the chain chatters, it is too loose 
and the tensioner bolt should be turned 
clockwise; if the chain w hines, it is too 
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Cam chain tensioner (2) and locknut (1) (XR75) 


4. Remove the spark plug. 

5. Turn the engine over slowly in the 
normal direction of rotation (the rotor 
will turn counterclockwise) while ob¬ 
serving the intake valve. When the valve 
goes down and begins to come up, con¬ 
tinue turning the engine over until the 
“T” mark on the rotor lines up with the 
timing index mark on the crankcase 
cover. 



9. Repeat the procedure at the other 
valve. 


CONTACT BREAKER POINTS 
Location 

1. On batten ignition 90, 100, and 125 
cc machines and the magneto-ignition 
TL125, the points are located in a case on 
the left-side of the cylinder head, and are 
operated ofT the camshaft. The timing ad¬ 
vance mechanism is fitted behind the 
breaker point plate. 

2. On 50-70 cc machines, the points 
are fitted to the stator plate beneath the 
magneto rotor. The timing advance 
mechanism is fitted to the rotor, on those 
models which have one. 

Replacement 


tight, and the tensioner bolt should be 
turned counterclockwise. 

5. When chain operation is quiet, re¬ 
place the cover bolt, tighten the adjusting 
screw and the adjusting screw locknut. 
Adjustment is now complete. 

XR75 

1. Adjust the cam chain if operation is 
noisy. The adjuster is located at the top 
left-side of the cylinder head. 

2. Adjust the cam chain with the 
engine idling. Loosen the chain adjuster 
plate bolt. If the chain chatters, turn the 
adjuster clockwise to take up excess 
slack. If the chain whines, turn the ad¬ 
juster counterclockwise to increase slack. 

NOTE: Do not attempt to turn the ad¬ 
juster more than 90° from the median 
position. 

3. When chain operation is quiet, 
tighten the plate bolt. 

4. If turning the adjuster fully to posi¬ 
tion “B” in the illustration fails to quiet a 
loose chain, proceed as follows: 

5. Shut oil the engine. Remove the 
magneto cover, spark plug, and head 
cover. Turn the engine over (coun¬ 
terclockwise) until the intake valve goes 
down and comes up. Continue turning 
the engine over until the “T” mark on the 
rotor is aligned with the index mark on 
the crankcase cover. The piston is now at 
top dead center on the compression 
stroke. 

6. The cam chain tensioner is located 
at the bottom rear of the cylinder. 

Loosen the adjuster plate bolt, and turn 
the adjuster so that the punch mark lines 
up with position “C” as shown in the 
illustration. This is the middle of the ad¬ 
justment range. 

7. Holding the piston at TDC, loosen 
the tensioner locknut. Back the tensioner 
off about Vi turn, then tighten it. Secure 
the locknut. 

8. Start the engine and make any ad¬ 
justment to the cam chain necessary 
using the adjuster on the head as before. 


VALVE ADJUSTMENT 
All Models 

NOTE: Valves must be adjusted when 

the engine is cold. 

1. Remove the alternator or magneto 
rotor cover or inspection cap. 

2. 100/125 and XR75: Remove the gas 
tank. 

3. Remove the intake and exhaust 
valve caps, or the head cover on the 
XR75. 


Piston top dead center occurs when the "T" mark 
on the rotor aligns with the index mark on the 
crankcase cover (1) (100*125 cc shown) 

6. The piston should now be at top 
dead center on the compression stroke 
with both valves closed. Check for clear¬ 
ance at the valves. Each should have a 
slight amount of free-play. If they do not, 
the piston is at TDC on the exhaust 
stroke. Turn the rotor 360° and check 
again. 

7. Valve clearance for all models is 
0.002 in. (0.05 mm) for both intake and 
exhaust valves. 



Adjusting the valve clearance: loosen the adjuster 
locknut (1) and turn the adjuster (2) until the feeler 
gauge (3) is a slip fit between the adjuster and the 
valve 

8. If^adjustment is necessary, loosen 
the adjuster locknut and turn the adjuster 
to effect proper adjustment. Tighten the 
locknut. 

NOTE: The adjustment may change 
when the locknut is tightened. Hold 
the adjuster steady while securing the 
nut. Recheck the clearance afterward. 


1. If replacement of the points is nec¬ 
essary, this is easilv accomplished on all 
90-125 cc bikes by disconnecting the pri¬ 
mary wire, removing the two point secur¬ 
ing screws and taking off the points. In¬ 
stall the new points after thoroughly 
cleaning off the contact surfaces with a 
noil-oily solvent, and adjust the gap. 

2. On 50-70 cc machines, remove the 
left crankcase cover. Use the special pul¬ 
ler to remove the magneto rotor after re¬ 
moving the rotor nut. Disconnect the pri¬ 
mary wire, remove the points securing 
screw. Install the new point set and reset 
the gap. Check the ignition timing. 

CAUTION: Ensure that all insulating 
washers are correctly installed. Check 
that there is no continuity between the 
primary wire and the engine when the 
points are open, and that there is con¬ 
tinuity when they are closed. 

3. Apply a bit of grease to the breaker 
cam lubricating wick. Take care not to 
apply too much to avoid fouling the 
points. 

Gapping 

Gapping is necessary to compensate 
for wear of the contact surfaces due to 
electrical arcing and for wear of the 
breaker point fiber heel. As the heel 
wears the points will open later relative 
to the rotation of the crankshaft, retarding 
the timing. 

Points should be filed (if necessary) 
and cleaned before gapping. 

NOTE: On 50-70 cc machines the igni- 
tioti timing is adjusted by changing the 
point gap. Therefore these operations 
must be carried out at the same time. 
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Tune-Up Specifications 



7%0.\ 

Cfi 5 \t 

s«5 

IGNITION 

Standard spark plug 
(NGK > 

Ctill 

C7IIS 

C7IIS 

Spwffe plug gap ( in /nun > 

0.02 4-0.028/0.0-0.7 

0 024-0.028/0.6-0.7 

0.024-0 028/0.6-0.7 

Breaker point gap tin./min) 

0 012-0.016/0.3-0.4 

0.012-0.016/0 3-0.4 

0.012-0.01 C/0.3-0.4 

VALVE fU: \ NANCE 

Intake (in nun ) 

0.002/0.05 

0.002/0.05 

0.002/0.05 

Exhaust (in./mm ) 

0.002/0.05 

0.002/005 

0.002/0.05 

CARBURETOR 

Pilot air screw 
( turns out ) 

IK 

1 1 1 

IK 

Float level (in./mm) 

0.7/180 

0.69/17.5 

0.8/19.5 

Idle speed ( rptn) 

MOO 

1000-1200 

1000-1200 

CRANKING COMPRESSION (psi) 

170 

170 

170 


C70 

C70\f 

Ct.70 

IGNITION 

Standard spark plug 
(NGK) 

C71IS 

C7I1S 

C7IIS 

Spark plug gap (in./nun) 

0.024-0.028/0.6-0.7 

0.024-0.028/0.6-0.7 

0.024-0.028/0.6-0.7 

Breaker point gap (in./mm) 

0.012-0.016/0,3-0.4 

0.012-0.016/0,3-0.4 

0.012-0.016/0.3-0.4 

VALVE CLEARANCE 

Intake (in./nun) 

0.002/0.05 

0.002/0.05 

0.002/0.05 

Exhaust (in./mm) 

0.002/0.05 

0.002/0.05 

0.002/0.05 

CARBURETOR 

Pilot air screw 
(turns out) 

IB. 

IK 

IK 

Float level (in./nun) 

0.60/15.5 

0.60/15,5 

0,3/70 

Idh* speed ( rptn) 

1200 

1200 

13(H) 

CRANKING COMPRESSION (psi) 

170 

170 

170 


CT70 if 

SL 70 

A' R 7.5 

IGNITION 

Standard spark plug 
( NGK ) 

C7I1S 

C71IS 

(.*71 IS 

Spark plug gap (in./mm) 

0,024-0.028/0.6-0.7 

0.02 1-0.028/0.6-0.7 

0.024-0 028/0 6-0.7 

Breaker point gap (in./nun) 

0.012-0.016/0.3-0 1 

0.012-0.016/0,3-0.4 

0.012-0.016/0.3-0.1 

VALVE CLEARANCE 

Intake (in /nun) 

0 002/0.05 

0.002/0.05 

0.002/0.05 

Exhaust (in./mm) 

0 002/0.05 

0.002/0.05 

0.002/0 05 


9 0-125 CC 

1. Remove the points cover. 

2. Turn the engine over slowly until 
.the points are open to their maximum 

gap. 

3. With the proper feeler gauge, check 
the gap. The proper specification for all 
models is 0.012-0.016 in. (0.3-0.4 mm). 



To adjust the point gap, loosen the two screws (1), 
and lever the points with a screwdriver at (2) (90- 
125 cc) 


4. 11 adjustment is necessary, loosen 
the two screws which secure the points to 
the base plate, and use a thin screwdriver 
at the pry slot provided to bring the gap 
to the proper specification. 

NOTE: Loosen the screws just 
enough to allow the points to he 
moved. If too loose, the points will 
snap shut instead oj holding the ad¬ 
justment. 

5. Tighten the screws and recheck the 
gap. It may change slightly when the 
screws are tightened. 

6. If it is not possible to gap the points 
correctly, the fiber heel is evidently 
worn, and the point set should be re¬ 
placed. 

S0-70CC 

1. On these models, adjusting the 
point gap is the only method of adjusting 
the ignition timing, so the timing should 
be checked whenever the points are 
gapped. 

2. Remove the rotor cover. 

3. Turn the engine over, observ ing the 
points through the cutout in the rotor 
until they are opened to their maximum 
K»P- 

4. With the proper feeler gauge blade, 
check the gap. Proper gap for all models 
is 0.012-0.016 in. (0.3-0.4 mm). 

5. II adjustment is necessary, loosen 
the point securing screw, and use a thin 
screwdriver at the pry slot provided to 
bring the gap to within the proper speci¬ 
fication. 

NOTE: Loosen the securing screw just 
enough to allow the gap to he adjusted 



The point securing screw (3) is loosened slightly to 

i K3-on_0 fT>/|6 5 change the point gap on most 50-70 cc models 
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Tune-Up Specifications (cont.) 




CT70/U 

SL70 

XR75 

CARBURETOR 

Pilot air screw 
(turns nut) 


1‘4 

1G 

lb 

Float level (in./mm) 


0.78/20.0 

028/7.0 

0.83/21.0 

Idle speed (rpm) 


.1300 

1500 

1400 

CRANKING COMPRESSION (psi) 

170 

170 

170 



son 

CL90 L 

C£>90 

IGNITION 

Standard spark plug 
(NGK) 


1)01IS 

noils 

1361 IS 

Spark plug gap (in./mm) 


0.021-0.028/0.6-0.7 

0 02 1-0.028/0 6-0 7 

0 02 1-0 028/0.6-0 7 

Breaker point gap (in./nun) 


0.012-0.016/0.3-0,1 

0.012-0 016/0.3-0,1 

0.012-0.016/0.3-0,1 

VALVE CLEARANCE 

Intake (in./mm) 


0.002/0.05 

0 1)02/0.05 

0 002/0.05 

Exhaust (in./nun) 


0.002/0.05 

0.002/0 06 

0002/0.05 

CARBURETOR 

Pilot air screw 
(turns nut) 


p ( 

l«_. 

lb 

Float level (in./nini) 



0.78/19,5 

0 83/21.0 

Idle speed (rpm ) 


1250-1350 

1250-1350 

1250-1350 

CRANKING COMPRESSION 

( psi ) 

170 

170 

170 



cw 

( TOO 

(7 90 

from Frame 
\n OOOOOl.l > 

IGNITION 

Standard spark plug 
( NGK) 


1)61 is 

1)81 IS 

1 )S|is 

Spark plug gap (in /mni > 


0.02 1-0 028/0 6-0 7 

0 02 1-0 028/0 6-0 7 

0.021 0 028 0.6-0 7 

Breaker point gap ( in./ium) 


0.012-0 016/0.3-0.4 

o n 12-0.016/0 3-0 ( 

0 012-0 016/0 3-0 ( 

VALVE CLEARANCE 

Intake (in./nun) 


0 002 0.05 

0 002/0 05 

0 (H>2/0.05 

Exhaust (in./mm) 


0 002/0.05 

0 (H)2/0 05 

0 (H12/0.05 

CARBURETOR 

Pilot air screw 
( turns out) 


1 

IG 

Us 

Final lex-el (in./mm ) 


O.S3/21.0 

0 83/21 0 

9 

Idle speed ( rpm ) 


1 1(H)-16(H) 

1400-1600 

1 ((H)-16(H) 

CRANKING COMPRESSION 

(psi) 

170 

170 

170 


G) Krilim—0.7S 19 5 
Mikirni—0 95 2(0 

i CT90—() 85/21 ,5 
k 1—0 9 < 23 5 


If it is too loose the points will close 
completely instead of holding the ad¬ 
justment. 

6. Tighten the screw and recheck the 
gap. It may change slightly when the 
screw is tightened. 

7. If it is not possible to correctly gap 
the points, the fiber heel is evidently 
badly worn and the point set should be 
replaced. 


IGNITION TIMING 

Dynamic Timing 

ALL MODELS 

1. Remove the magneto or alternator 
rotor cover so that the timing marks are 
visible. 

2. Hook up the timing light according 
to the manufacturer’s instructions. Most 
lights use the vehicle’s own battery as a 
power source. 

3. Start the engine, aiming the light on 
the rotor. Note the following: 

a. At idle, the “F” mark on the rotor 
should line up with the timing indica¬ 
tor on the crankcase cover; 

b. As the revolutions increase, the 
“F” mark should be seen to move in a 
direction opposite that of crankshaft ro¬ 
tation (except on Z50 and CT70 models 
which do not have timing advance 
mechanisms): 

c. Finally, at full advance (about 
3,000 rpm and above on most models), 
the twin rotor marks must line up with 
the timing indicator mark on the crank¬ 
case cover. 



The "F" mark (1) is the firing point with the timing 
not advanced. The two slash marks (3) indicate the 
full advance firing point. (2) is the stationary timing 
mark 

4. The full advance reading is the most 
important. If the rotor and crankcase 
marks do not align, proceed as follows: 

5. 90-125 cc models: remove the 
points cover. Loosen the two screws 
which secure the breaker base plate just 
enough to allow the plate to be turned. 
Using a thin screwdriver applied at the 
pry point provided, rotate the plate in the 
direction necessary so that the timing 
marks align. 

Rotating the plate clockwise advances 
the timing; rotating it counterclockwise 
retards the timing. 

Tighten the breaker plate screw s and 
recheck the timing. 

6. 50-70 cc models: Timing is adjusted 
by changing the point gap. Set the point 
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Tune-Up Specifications (cont.) 



CT90 

K2~4»n > 

S IMO 

S Tf)0 

IGNITION 

Standard sn.uk plug 

nsiis 

mils 

1)61 IS 

(\<;k) 

Spark plug gap ( m /mm) 

0.02-1-0.028/0.0-0.7 

0 024-0 028/0.6-0.7 

0.024-0.028/0 6-0.7 

Breaker point gap (in/mm) 

0.012-0.010/0 3-0.4 

0.012-0.010/0.3-0.4 

0 012-0 010/0 3-0 1 

VALVE CM \RANCH 

Intake ( in./mm) 

0.002/0.05 

0.002/0.05 

0 002/0.05 

Exhaust (in./mm) 

0.002/0 05 

0.002/0.05 

0 002/0j()5 

CARBURETOR 

Pilot air screw 

I 


IV. 

(turns out) 

Float level (in./nun) 

0.78/200 

0.2/5.0 

0.8.3/21.0 

Idle speed (rpm ) 

1300 

1300 

1200-1300 

CRANKING COMPRESSION (psi) 

170 

170 

170 


CD CB CL/ 

SL-100 125 

TL125(To 75) 

TL 125 (76) 

IGNITION 

Standard spark plug 

DSESL 

D8ESL 

D8ESL 

(NCK) 

Spark plug gap (in./mm) 

0.024-0.028/0.6-0.7 

0.024-0.028/0.6-0.7 

0.024-0.028/0.6-0.7 

Breaker point gap (in./mm) 

0.012-0.016/0.3-04 

0.012-0.016/0.3-04 

0.012-0.016/0.3-0-1 

VALVE CLEARANCE 

Intake (in./mm) 

0.002/0.05 

0.002/0.05 

0.002/0.05 

Exhaust (in./mm) 

0.002/0.05 

0.002/0.05 

0.002/0.05 


CARBURETOR 


Pilot air screw 

m 

3/4-1 

j 

(turns out) 




Float level (in./mm) 

0.95/24.0 

0.85/21.5 

0.95/24.0 

Idle speed (rpm) 

1200-1300 

1300 

1300 

CRANKING COMPRESSION (psi) 

170 

170 

170 



To adjust I hr ignition timing, loosen the two 
screws (I), and rotate the base plate (2) (90-125 cc) 

gap to the proper value (0.012-0.016 
in./0.3-0.4 mm) as previously outlined. If 
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the strobe light indicates that the timing 
is not incorrect, increase or decrease the 
point gap until it is. 

NOTE: Increasing the point gap ad¬ 
vances the timing; decreasing it re¬ 
tards the timing. The point gap must 
still remain within the limits given. If 
it is not possible to correct the timing 
while retaining the proper gap, the 
points must he replaced. 

Static Timing 
90-725 CC MODELS 

1. Remove the alternator rotor cover 
and the points cover. Remove the spark 
plug and intake valve cover. 


2. Hook the tester up. Remember that 
if a light is used on the magneto ignition 
TL125, the hlack/white points wire must 
be disconnected. 

3. Turn the engine over so that the 
engine is just beginning its compression 
stroke. (The intake valve will go down 
and come up). Turn the rotor slowly in 
the normal direction of rotation (coun¬ 
terclockwise). At tlie instant in which the 
“F” mark on the rotor aligns with the 
mark on the crankcase cover, the points 
should begin to open as indicated by the 
reaction of the test light or the meter. 

4. If the points open before the marks 
align, the timing is too advanced, ff they 
open after the “F” mark passes the sta¬ 
tionary mark, the timing is too retarded. 

5. If the timing is not correct, loosen 
the two phillips screws which secure the 
breaker base plate to the engine. Loosen 
them just enough to allow the plate to be 
rotated. 

6. Turn the plate using a thin screw¬ 
driver applied to the pry slot provided so 
that the points open just as the “F” mark 
lines up with the stationary mark. If the 
timing was too advanced, turn the plate 
counterclockwise. If too retarded, rotate 
the plate clockw ise. 

7. Tighten the breaker plate screws 
and recheck the timing. Sometimes this 
will cause the plate to move slightly and 
throw- the timing off. 

50-70CC MODELS 

The timing on these models is ac¬ 
complished by changing the point gap. 

1. Remove the spark plug and the mag¬ 
neto rotor cover. 

2. Clean and gap the points to the 
proper specification as outlined under 
“Gapping.” 

3. Hook up the ohmmeter to ground 
and to the black wire coming from the 
points. 



The points should just begin to open when the "V" 
mark on the rotor aligns with the stationary timing 
mark (50-70 cc) 


4. I urn the rotor slow ly in the normal 
direction of rotation (counterclockwise). 
When the “F” mark on the rotor and the 
stationary timing mark on the crankcase 
align, the meter should indicate that the 
points have just begun to open. 

5. If the points open after the "F” 
mark passes the stationary mark, the tim¬ 
ing is too retarded; if they open before 
the “F” mark aligns, the timing is too ad¬ 
vanced. 

6. As noted above, ignition timing is 
corrected by changing the point gap. If 
the timing was retarded, increase the 
point gap. If it was advanced, decrease 
the point gap. 
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NOTE: It should be possible to set the 
timing perfectly while maintaining the 
point gap within the specification 
given (0.012-0.016 in. 0.3-0.4 mm). If 
the timing marks will not align when 
the point gap is within this specifica¬ 
tion, the points must be replaced. Wear 
of the fiber heel is one cause of this 
condition. 


CARBURETOR 
Adjusting Float Level 

Generally, float level will not need ad¬ 
justment unless the carburetor has been 
disassembled, fuel delivery problems 
have been noted, or considerable mile¬ 
age has been covered. 

1. Remove the carburetor from the mo¬ 
torcycle as outlined in the “Fuel Sys¬ 
tems” section. 

2. Remove the float bowl. Remove the 
float bowl gasket. 

3. Float level is defined as the mea¬ 
sured distance from the float bowl mating 
surface on the carburetor body (gasket re¬ 
moved) to the top of the floats, when the 
tang of the float arm is just touching the 
end of the float needle. A special gauge is 
available to check the float level although 
a vernier caliper can also be used. 

4. With the carburetor upside down, 
gradually lower the floats until the tang of 
the float arm just touches the end of the 
float needle. The tang should not depress 
the needle, but just contact it. Measure 



Float le\el is the distance "A" from the float bowl 
gasket surface (gasket removed) to the top of the 
floats 


the distance from the carburetor body to 
the top of the floats. Compare the reading 
with the proper float level for your ma¬ 
chine as given in the “Tune-Up Specifi¬ 
cations” chart at the end of this section. 

5. If adjustment is necessary, bend the 
float arm tang only to raise or lower the 
float level. 

6. Float level will not be correct if the 
needle is worn, or if there is foreign mat¬ 
ter on the needle seat. Refer to "Carbu¬ 
retor” for more information. 

Idle Speed and Mixture 

NOTE: These items must be adjusted 
when the engine is at operating tem¬ 
perature. 

1. Ensure that the throttle cable ad¬ 
justment is approximately correct so that 
the cable has enough slack to allow the 
throttle slide to be fully closed. 


2. Screw the pilot air screw in (care¬ 
fully) until it bottoms lightly, then turn it 
out the number of turns shown in the 
“Tune-Up Specifications” chart at the 
end of this section. 

3. Start the engine. When operating 
temperature is reached, adjust the throt¬ 
tle stop screw so that the engine idles as 
slowly as possible. Then turn the pilot air 
screw in or out until the engine runs 
smoothly. It should not be necessary to 
vary the air screw more than one half turn 
in either direction from the given setting. 



Throttle stop (1) and pilot air i2) strews 


4. Adjust the throttle stop screw so that 
the engine idles at the desired rpm. 

NOTE: //proper idling cannot be ob¬ 
tained using this method, it may be 
that the fuel system is clogged with 
dirt (check petcork, filter, carburetor), 
the plug is bad or too cold, the valves 
are improperly adjusted , or there is an 
air leak somewhere in the system. 

5. After adjusting the idle speed and 
mixture, adjust the throttle cable as out¬ 
lined in the “Maintenance” section. 


ENGINE AND TRANSMISSION 


Removal and installation procedures 
are given below. Specifications are in the 
charts at the end of this section. For ser¬ 
vice procedures of common engine com¬ 
ponents such as cylinder head, pistons, 
clutch, etc., refer to the “Engine Rebuild¬ 
ing” section in “General Information. 


ENGINE REMOVAL AND 
INSTALLATION 

The following notes apply to all mod¬ 
els: 

1. Drain the oil before removing the 
engine. 

2. Degreasing and thoroughly clean¬ 
ing the engine before removal is highly 
recommended. Be especially attentive to 
the cylinder base and the underside of 
the crankcase, and around mating sur¬ 
faces. 

3. On models which have the fuel pet- 
cock incorporated into the carburetor, 
use a C-clamp to pinch off the fuel line 
before removing the carburetor from the 
cylinder head. 

4. When disconnecting the final drive 
chain, use pliers to remove the mas- 
terlink spring clip. Do not pry the clip off 
with a screwdriver or it will be distorted 
and then must be replaced. 


After disconnecting the chain, install 
the masterlink on one end of the chain to 
prevent loss. 

NOTE: On models with a full coverage 
chaincase , wire the ends of the chain 
together and attach them to a point on 
the frame so that the chain doesn't fall 
itito the chaincase. 

5. Upon installation, install the spring 
clip with the closed end facing the direc¬ 
tion of chain rotation. 

100/125 cc Models 

1. Remove the exhaust pipe and muf¬ 
fler. Remove the seat and the gas tank. 

2. Remove the rider footpegs (except 
TE125) by removing the step bar bolted 
to the lower frame members. 

3. Run down the clutch cable ad¬ 
justers) and disconnect the cable from 
the lever on the engine. 

4. Unbolt the carburetor from the 
engine, and hang it well out of the way to 
avoid possible damage. 

5. Remove the left and right frame 
sidecovers. Disconnect the alternator 
leads at the plastic connector. Remove 
the spark plug cap. Loosen the spark 
plug. Disconnect the ignition primary 
wire at the connector near the ignition 
coil. 

6. Disconnect the tach cable at the 
engine (if fitted). 


7. Remove the gearshift lever pinch- 
bolt and carefully pull the shift lever off 
the splined shaft. Back off the rear brake 
adjuster. 

8. Remove the left rear crankcase 
cover. Disconnect the chain. 

9. Back olTthe rear brake adjuster nut 
to allow a good bit of movement in the 
brake pedal. 

10. Remove the front engine mounting 
nuts and boits and remove the mounting 
plates. Remove the top and rear mount¬ 
ing bolts, remove the engine from the 
frame. 



Engine mounting bolt locations 


11. Installation is the reverse of the re¬ 
moval procedure. After the engine is fit¬ 
ted into the frame, use a screwdriver 
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through the top mounting bracket to sup¬ 
port the engine until the other mounting 
bolts are fitted. 

12. Exhaust system nuts and bolts 
must be tightened gradually. 

ST90 

1 Remove the right shock absorber, 
and remove the muffler along with the 
rear brackets. 

2 Disconnect the spark plug lead 
and loosen the plug. 

3. Unbolt the carburetor from the cyl¬ 
inder head. 

4. Remove the rear portion of the left 
crankcase cover, and disconnect the 
drive chain. 

5. Disconnect the electrical wiring at 
the plastic connectors. Disengage the 
carburetor drain tube from the engine 
clamp. 

6. Have an assistant support the mo¬ 
torcycle. The front downtubes (sub- 
frame) must be removed and the side- 
stand along with it. 



Sub-i runic and fool peg assembly (ST90) 

7. Remove the footpeg step bar. 

8. Remove the sub-frame. 

9. Remove the nuts on the rear 
engine mounting bolts. Support the 
engine so that it will not fall, and pull out 
the rear mounting bolts. 



Engine mounting bolls (ST90) 

10. Remove the engine from the 
frame. 

11. Before installing the engine, bolt 
the step bar to it. The remainder of in¬ 
stallation is the reverse of removal. 

CT90, C90 

1. Remove the front fender (CT90) 
(early models). 

2. Remove the frame tube cover 
(CT90). Remov e the fairing (COO). 

3. Remove the footpeg step bar. 

4. Remov e the rear portion of the left 
crankcase cover and disconnect the drive 
chain (COO). On the CT90, disconnect the 
chain and disengage it from the coun¬ 
tershaft sprocket. 

5. Remove the muffler. 

6. Unbolt the carburetor manifold 
from the cvlinder head. 
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7. Disconnect the electrical wiring at 
the connectors. Remove the spark plug 
lead and loosen the spark plug. 

8. Disconnect the rear brake pedal 
return spring. 

9. Remov e the front downtubes, then 
remove the top and rear engine mounting 
holts, and remove the engine from the 
frame. 

10. Raise the engine into the frame 
and have an assistant route the wiring 
into position. 

12. Insert the lower rear mounting holt 
through the frame lug and engine from 
the left-side, then pivot the engine up 
and install the remaining holts. 

13. The remainder of installation is the 
reverse of the removal procedure. 

SL90 

1. Remov e the exhaust system. 

2. Remove the rear portion of the lelt 
crankcase cover, and disconnect the 
drive chain. 

3. Run down the clutch cable ad¬ 
justers, and disconnect the cable from the 
engine lever. 

4. Remove the spark plug lead and 
loosen the 1 spark plug. 

5. Disconnect the carburetor mani¬ 
fold from the cylinder head. 

6. Remove the gearshift and kick- 
starter lever pinch-holts, and carefully 
pull these levers off their shafts. 

7. Remove the left sidecover and dis¬ 
connect the electrical wires at the con¬ 
nectors. 

8. Remove the four holts for the top 
rear engine mounting plates. 

9. Remove the bottom engine mount¬ 
ing holts and remove the engine from the 
frame. 

10. Installation is the reverse of the re¬ 
moval procedure. 

S90, CL90/L, CD90 

1. Remove the rider footpeg step bar. 

2. Remove the exhaust system. 

3. Remove the rear portion of the left 
crankcase cover and disconnect the drive 
chain. 

4. Run down the cable adjusters and 
disconnect the clutch cable from the 
lever at the engine. 

5. Disconnect the spark plug lead 
and loosen the spark plug. 

6. Unbolt the carburetor manifold 
from the cylinder head. 

7. Remove the battery cover and dis¬ 
connect the battery leads. Disconnect the 
alternator leads at the connector. 

8. Unhook the brake pedal spring. 

9. Remove the top and rear engine 
mounting holts and remove the engine 
from the frame. 

10. Installation is basically the reverse 
of the removal procedure. Note the fol¬ 
lowing points: 

a. Block up the engine under the 
frame; 

b. Route the wiring harness up to 
the battery box and suspend the engine 
from the frame hv inserting a screw¬ 
driver into a frame and engine mount¬ 
ing point; 

c. Insert the engine mounting holts 
from the left-side, then secure and 
torque the mounting nuts; 


d. Connect the brake pedal return 
spring to the lower mounting holt; 

e. Connect all the wiring harness 
leads; 

f. Connect the battery leads to the 
battery terminals, push the wires up 
into the top of the battery box, install 
the battery, taking care not to pinch any 
of the wires, and route the battery over- 
how tube down through the bottom of 
the battery box; 

g. Connect the clutch cable to the 
release lever; 

h. Install the intake manifold to the 
cylinder head, taking care to correctly 
position the O-ring between the mani¬ 
fold and the cylinder head; 

i. Attach the high-tension lead to 
the spark plug. The lead should he se¬ 
cured by the clip under the right-side 
intake manifold mounting holt; 

j. Install the muffler assembly. 

XR75 

1. Remove the muffler. 

2. Unbolt the carburetor manifold 
from the cylinder head. 

3. Loosen the adjusters on the clutch 
cable and disconnect the cable from the 
lever on the engine. 

4. Remove the spark plug cap and 
loosen the spark plug. 

5. Remove the left-side crankcase 
cover. Disconnect the drive chain. 

6. Disconnect the magneto wire at 
the connector. 

7. Loosen all of the mounting holt 
nuts. 

8. Remove the front mounting holts 
and mounting plates. While supporting 
the engine with one hand, remove the 
upper rear mounting holt. 

9. Let the engine swing forward; 
then remove the lower rear holt. 

10. Installation is the reverse of re¬ 
moval. 



Lower rear engine mounting bolt (XR75) 


SL70 

1. Remove the seat by loosening the 
shock absorber capnuts and pulling it off. 
Disconnect the fuel line at the peteock 
and fold hack the rubber mounting at the 
rear of the gas tank. Full the gas tank hack 
and off the machine. 

2. Remove the frame sidreovers. Dis¬ 
connect and remove the battery. Remove 
the tool box. Remove the chain guard. 
Remove the gearshift lever and the kick- 
starter lever. 

3. Remove the engine left-side cover. 
Use an impact driver to loosen the Phil¬ 
lips screws to avoid damage. 

4. Disconnect the drive chain 

5. Remove the exhaust system after 
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unbolting the muffler from the frame and 
the exhaust pipe from the cylinder head. 

6. Loosen the carburetor air cleaner 
hose clamp screw, remove the air cleaner 
case mounting bolts, and remove the 
case. 

7. Unscrew the carburetor cap and 
pull out the slide assembly. Tape the 
slide out of the way to avoid damage. 
Remove the manifold bolts at the cylin¬ 
der and take away the manifold and car¬ 
buretor as a unit. Plug the cylinder intake 
port with a clean piece of rag to keep 
foreign matter out. 

8. Disconnect the electrical wiring at 
the plastic coupler. Remove the spark 
plug cap. Loosen the plug. 

9. Disconnect the clutch cable at the 
engine. 

10. Remove the two engine mounting 
plate bolts on the right engine mounting 
plate. Remove the long engine mount¬ 
ing bolts (two). The lower bolt is removed 
by loosening it from the left-side. Re¬ 
move the right-side engine mounting 
plate. 

11. Protect the frame tubes with a cov¬ 
ering of some sort. Remove the engine by 
moving it forward in the frame, then 
swing the back of the engine out to the 
right and take the engine out of the 
frame. 

12. Installation is the reverse of the 
above. Tighten engine mounting bolts to 
1.5-22 ft lbs. 

13. When installing the muffler, check 
the gasket for damage and replace it if 
necessary. Tighten the muffler bolt and 
the cylinder mounting nuts gradually. 

CL70 

1. Remove the gearshift lever pinch- 
bolt, and carefully pull the lever off the 
splined shaft. 

2. Remove the footpeg step bar. 

3. Remove tin* rear portion of the left 
crankcase cover and disconnect the drive 
chain. 

4. Remove the exhaust system. 

5. Unbolt the carburetor intake mani¬ 
fold from the cylinder head. 

6. Run down tin* clutch cable ad¬ 
justers and disconnect the cable from the 
engine lever. 

7. Disconnect the spark plug lead 
and loosen the plug. 

8. Remove the battery cover and dis¬ 
connect the wiring at the connector. 

9. Disconnect the rear brake pedal 
return spring from the pedal. 

10. Remove the engine mounting bolts 
and nuts and remov e the engine from the 
frame. 

11. Installation is the reverse of re¬ 
moval. 

CT70/H 

1. Remove the engine bash plate (two 
bolts). 

2. Remove the exhaust system which 
is secured at the cylinder head and two 
places on the frame. 

3. Remov e the spark plug. 

4. Unscrew the carburetor cap, pull 
out the slide assembly, and arrange it so 
that it is out of the way and won t be dam¬ 
aged when the engine is removed. 

5. Remove the four bolts which se¬ 


cure the crankcase protector dovvntubes 
to the frame near the steering head. 

6. Remove the chain guard. Remove 
the left crankcase cover. Disconnect the 
drive chain. 

7. Remov e the two bolts beneath the 
engine which secure the skid plate por¬ 
tion of the crankcase protector, and re¬ 
move it. 

8. Remove the step bar (two bolts). 

9. Disconnect the rear brake pedal 
return spring at its top mount. 

10. Remove the carburetor intake 
manifold from the cylinder head. 

11. Remove the two engine mounting 
bolts, and remove the engine. 

12. Installation is the reverse of re¬ 
moval. 

C65/M, C70/M, S65 

1. Remove the air cleaner assembly 
(except S65). 

2. Remove the fairing (if applicable). 

3. Remove the exhaust system. 

4. Remov e the footpeg step bar. 

5. Rcmov e the tool box. 

6. Unbolt the carburetor (C models) 
or the manifold (S65) from the cylinder 
head. 

7. Run down the clutch cable ad¬ 
juster and disconnect the cable from tin* 
engine lever. 

8. Remove the pinch-bolts and take 
off the gearshift and kick-starter levers. 

9. Remove the left-side crankcase 
cover. Disconnect the drive chain. 

10. Remove the spark plug. Detach the 
spark plug lead from the clip on the right 
sidecover Disconnect the starter motor 
lead and the electrical wiring. 

11. Disconnect the rear brake pedal 
return spring and stoplight switch spring. 

12. Support the engine while remov¬ 
ing the rear mounting bolts; remove the 
engine from the frame. 

13. Installation is the reverse of re¬ 
moval 

Z50 

1. Remove the exhaust system. 

2. Unscrew the carburetor cap, and 
pull out tin* throttle slide assembly. Se¬ 
cure it out of the way to avoid damage. 

3. Remove the lead and loosen the 
spark plug. 

4. Disconnect the magneto wiring at 
the plastic connector. 

5. Disconnect the fuel line from the 
carburetor. 

6. Remove the left crankcase cover. 
Disconnect the drive chain. 

7. Remove the two engine mounting 
bolts while supporting the engine; re¬ 
move the engine from the frame. 

8. Installation is the reverse of re¬ 
moval. 


TOP END 


The following section deals with the 
removal and installation of the cylinder 
head, cylinder, piston, and related com¬ 
ponents. Inspection and service proce¬ 
dures for these and other common engine 
components are outlined in the “Engine 
Rebuilding” section in “General Infor¬ 


mation.” Specifications for individual 
models are given in the charts at the end 
of this section. 

100/125 cc Models (1975 and 
Earlier) 

REMOVAL 

1. Removal of the top end necessi¬ 
tates removing the engine from the 
frame. Refer to the “Engine Removal and 
Installation” procedures. 

2. Remove the breaker point cover. 
Scribe a line across the breaker plate to 
the engine to preserve ignition timing. 
Remove the two breaker plate screws and 
remove the plate. Remove the valve ad¬ 
justing hole caps and loosen the ad¬ 
justers. 

3. Remov e the bolt which secures the 
breaker cam. Pull the breaker cam and 
spark adv ance assembly ofYthe camshaft. 

4 Remove the two screws which 
hold the breaker point housing to the 
engine. Use an impact driver to loosen 
these screws. Remove the housing. 

5. Loosen the cam chain adjuster 
screw locknut (on the crankcase) anil un¬ 
screw the tensioner screw a few turns. 
Place a clean rag beneath the cam 
sprocket, and carefully remove the 
sprocket bolts. Remove the sprocket. 




Sprocket holts ■ 1). turn tlum (2). camshaft (3), aiul 
sprocket 4' 

Loop a piece of wire around the cam 
chain and secure it to any fixed point to 
prevent the chain from falling into the 
crankcase. 

6. Pull out the camshaft. Note that the 
camshaft vvdl have to be turned to allow 
the intake and exhaust lobes to clear the 
opening through which the cam is re¬ 
moved. Perform this operation carefully. 
Hold the chain out of the way as the cam 
is removed. 

7. Remove the cam chain tensioner 
mounting bolt in the head and detach the 
tensioner from its seat in the head. 


Prying ihe lensioner (2) oul of its seal with a screw- 
drner (1) 
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H. Rcmnw 11 it» cvlindrr head !><»!( be¬ 
neath the breaker point housing. Hnnovo 
the loin capuuts on toj) ol the cvlilider 
head. Remove the cvlindrr head 



< .nn (lull) trnMoim mounlinu I >« >1 ( (t), ItMisioncr 
(2). 4\lintici lusid (3), .md (aIiikIci lie.id fiipnilts 

(•!> 


9. Remove the earn eluiin guide from 
the cylinder. Lilt the cylinder up on its 
studs until there is enough room to stuff a 
clean rag between the cylinder and the 
crankcase. This will catch any foreign 
matter or pieces ol broken ring which 
might fall into the eases when the cylin¬ 
der is removed. 

10. Alter removing the cylinder, re¬ 
move the piston wrist pin circlips with 
needlenose pliers. Push out tin' wrist pin 
with a suitable drift. 



Remove Hie lioll wliit li secures the uuker arm 
sliatl retaining plate (I) and pull out Hie shafts (2) 
with a puller holt (3) (» mm Hu end diameter 


11. To remove the rocker arms from 
the cylinder head, first remove the rocker 
arm shaft retaining plate. Thread a 6 mm 
bolt into tin* rocker arm shafts and pull 
them out of the head (the cylinder head 
bolt is () mm and can be used for this 
operation)- Mark each rocker arm and 
sbalt for position and keep the pairs 
together so that each rocker arm can be 
installed on its proper sbalt, 

INSTALLATION 

I. Install one wrist pin circlip and 
place the piston on the connecting rod 
noting tli.it tin' "I\ stamped on tin* 
crown must be located on the intake port 
side or that the arrow points toward the 
exhaust port. 

Install the wrist pin and the other cir¬ 
clip. 

NOTH: Always use nett circlips, in¬ 
stall thru) so that the cntl-^aps tin not 
<//ign uith tin • cutouts on the piston 
Arrange the ring end-gaps so that thev 
aie 120° apart, but none should In* per¬ 
pendicular to or parallel with the wrist 
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1 

Valve adjusting cap 

12. 

2 

Valve spring keeper 

13. 

3 

Valve spring relainer 

14 

4 

Inner valve spring 

15 

5 

Outer valve spring 

16. 

6 

Inner spring seat 

17. 

7. 

Outer spring seat 

18. 

8 

Valve guide 

19. 

9 

Adjusting screw 

20 

10 

Racker arm 

21 

11 . 

Rocker arm shall 

22. 


Racker arm shaft relainer plate 

Cormhatt 

Valve »eal 

Valve guide 

Contact breaker hauling 
Oil leal 

Spark advance mechanism 
Breaker plate 
Breaker painli 
Breaker cover 
Cylinder head 


23. Exhaust valve 

24 Intake valve 

25 Cylinder head gaiket 

26 Cylinder 

27 Top compreman ring 
2B. Bottom camprenion ring 
29 Otl ring 

30. Piiton 
3 I . Wriil pin 

32 Wriil pin circlip 

33 Cylinder boie gaiket 


pin. Lubricate the piston and rings with 
motor oil. 

2. Kit tlit' cylinder base gasket. Make 
suit* that al 1 O-rings and locating pins arc 
installed and lower tin* cylinder over the 
piston, compressing the rings with vonr 
fingers as the piston enters the bore. Pull 
the cam chain tip through the* cylinder. 
Install tilt* cam chain guide. 



C\limlt*r locittnu: |>m\ (I), cam thmn tensioner (2), 
amt ( liain i»nute (3) 


3. Assemble the rocker arms in the 
head if removed. Fit a head gasket, and 
install the head. Pull the earn chain 
through and tit* it aside. Fit the cam chain 
tensioner into its scat and install tin* ten¬ 
sioner mounting bolts. 

•h Tighten tin* cylinder head capnnts 
and holt in a cross pattern and in gradual 
increments until tin* proper torque of 
13—1-4.5 ft lbs is reached. 

5. Lubricate and install (In* camshaft. 
Arrange the cam so that the locating pin 
for the spark advance mechanism points 
upward. 

6. Remov e tin* alternator rotor cox or 
and turn tin* crankshaft so that the “T” 
mark on flu* rotor is aligned with the 
mark on tin* stator. Pin* piston is now at 
top dead center. Install tin* earn sprocket 
on tin* camshaft, looping tin* earn chain 
over it, so that tin* **()*’ mark on the 
sprocket is aligned w ith the mark on tin* 
top of the* cylinder head. B<* sure that the 
rotor "T" mark is still aligned. Fit the 
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camshaft sprocket bolts and tighten them 
to 6-9 ft lbs. These bolts should be se¬ 
cured with thread locking compound. 
The valve timing is now adjusted. 



The “O” mark on the cam sprocket (2) most align 
with the mark (3) on the head with the piston posi¬ 
tioned at-TDC 


7. The remainder of the procedure is 
the reverse of disassembly. Be sure to 
engage the slot in the timing advance 
mechanism with the pin in the camshaft. 
Adjust the cam chain, check ignition tim¬ 
ing, etc., before starting the engine. 
Check cylinder head torque after the 
engine has been run and cooled off. 

100/125 cc Models (1976) 

1. The cylinder head on 1976 models 
has been modified to a two-piece type in¬ 
stead of the original single-piece casting. 
The head is now fitting with a cover se¬ 
cured by four alien bolts. 

This change has been made to the fol¬ 
lowing units: CB100E-1300001, CB125S- 
1300001 and subsequent. 

2. Removal, disassembly, and installa¬ 
tion of the top end components is per¬ 
formed in the same manner as for the 
1975 and earlier engines. It is not neces¬ 
sary' to remove the cylinder head cover in 
order to remove the camshaft or rocker 
arms. Its removal, however, may facili¬ 
tate removal of valves and inspection of 
cam bearings. 

3. Referto 100/125cc( 1975and Earlier) 
for procedures. 

Specifications for the 125cc engine 
(1976) have been changed. Be sure to 
refer to the correct chart at the end of this 
section. 

4. When assembling, be sure the oil 
seal rubber near the right-side cam bear¬ 
ing is in place. Use gasket sealer on the 
cylinder head cover mating surface. 

90 cc Models 
REMOVAL 

1. The cylinder head, cylinder, and 
piston may be removed with the engine 
still in the frame. 

2. Remove the exhaust system and 
the carburetor manifold from the cylin¬ 
der head. 

3. Remove the valve adjustment 
caps; remove the breaker point cover. 

4. Disconnect the point wire Mark 
the position of the breaker plate relative 
to the point housing to facilitate ignition 
timing upon assembly. Remove the 
breaker plate screws and pull off the 
plate. 

5. Remove the bolt from the end of 


the camshaft. Pull off the timing advance 
mechanism. 

6. Remove the dowel pin from the 
camshaft. Remove the three phil lips 
screws which secure the point housing to 
the head and remove the housing and its 
gasket. 



Remove* the camshaft dowel pin (2); then remove 
the three screws and the point housing 


7. Rotate the engine so that the “0" 
mark on the cam sprocket aligns with the 
notch on the cylinder head. The sprocket 
bolts will be in line with the centerline of 
the cylinder. 



Position the piston at TDC on the compression 
stroke before removing the head by aligning the 
sprocket "O” mark with the top of the head The 
sprocket bolts (1) will align with the cylinder 
centerline as illustrated. 

The piston is now at top dead center on 
the compression stroke. 

8. Remove the two cam sprocket 
bolts. 

CAUTION: The cylinder head nuts 
must remain tightened when removing 
the sprocket bolts. 

9. Remove the camshaft. Take out the 
sprocket. 

10. Loosen each of the four cy linder 



Top end assemhl) (90 cc) 


1. Pom! cover 

2 Breaker points 

3 Timing advonce 

4 Point housing 

5 Cylinder head 

6 Com chain chamber gosket 
7. Head gasket 


8 Com chain chamber gasket (lower) 

9 Cylinder base gasket 
10 Piston 

II. Cylinder head caver 
12 Head cover, right side 
13. Cylinder 
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head nuts V-i turn at a time in an ' X pat¬ 
tern until tlu*> are loose; then remove 
them. Lift oil"the cylinder head. Remove 
the gasket. 

11. Remove the cam ehain guide roller 
pin from the lelt-side of the cylinder. 

12. Slowly pull off the cv Iimler, taking 
care that the piston does not strike the 
engine when the cylinder is removed. 

13. After removing the cylinder, re¬ 
move the piston wrist pin circlips with a 
needlenose pliers. Push out the wrist pin 
with a suitable drift. 



Remove the cam ehain roller pin (2) and the roller 
( 1 ) 

14. Remove the cylinder head cover 
and gasket from the head. 

15. Remove the finned cover from the 
right-side of the head. Take off the gas¬ 
ket. Pull out the rocker arm shafts with 
needlenose pliers, and remove the rocker 
arms. 

NOTE: Keep the rocker arms with 
their respective shafts and install them 
in their original locations when the 
engine is assembled. 



Removing a rocker arm shaft 


INSTALLATION 

1. Use new wrist pin circlips. Install 
one circlip and place the piston on the 
rod so that the arrow* mark on the piston 
crown is facing the front of the engine 
(exhaust side) or the “IN” stamped on the 
crow’n is on the intake side. Install the 
other circlip. Be sure that both are prop¬ 
erly seated in their grooves. The gaps in 
the circlips should not align w ith the cut¬ 
outs on the piston. 

2. Arrange the piston ring end-gaps 
so that they are 120° apart, but none of 
them are at right angles to or parallel 
with the w’rist pin. Lubricate the piston 
skirt and the rings with motor oil. 

3. Clean off the cylinder base and the 
crankcase mating surface. Fit a new’ base 
gasket and a cam chain chamber gasket. 

4. After ensuring that any cylinder 
guide pins or O-rings are in place, install 
the cylinder. As the cylinder is moved 
down on the studs, pull the cam chain 
through. Compress the piston rings care¬ 
fully as the piston enters the bore. Place 
the piston at top dead center. 
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5. Install the cam chain guide roller 
and pin. 

6. Assemble the cylinder head, refit¬ 
ting the rocker arms and shafts, the right- 
side cover and the top cover. Use new 
cover gaskets. Rocker arm shafts should 
he lubricated before installation. 

7. Fit a new head gasket and upper 
cam chain chamber gasket. Fit the cam 
sprocket to the chain. 

8. Install the head, drawing the cam 
sprocket up through the head as it is in¬ 
stalled. Loop a length of wire through the 
sprocket and w ire it to the head to keep it 
in place while torquing the head nuts. 

9. Install and tighten the head nuts, 
noting that the lower left-hand nut is a 
capnut fitted with a copper washer. 

Tighten the nuts in gradual increments 
in an “X” pattern until a final torque of 
13-16 ft lbs is reached. 



Torque the head nuts gradually and in an "X" pat¬ 
tern, he sure that the capnut (2) and copper washer 
(3) are in the right place 

10. Cheek the timing marks on the al¬ 
ternator rotor ensuring that the “T” mark 
is aligned with the index mark (piston at 
top dead center). Position the earn 
sprocket so that the “0” mark is aligned 
w ith the notch in the cylinder head. 



Line up the alternator rotor “T” mark with the 
crankcase mark (2), then position the cam sprocket 
so that the "O" mark is at the very top of the head 
(1) and aligned with the notch 

11. Loosen the valve adjustment 
screws several turns, install the camshaft. 
The dow el pin hole in the camshaft must 
face the notch in the cylinder head. Use 
thread locking compound on the sprocket 
holts, tightening them to the proper 
torque. 

12. Install a new* oil seal into the point 
housing. Grease the lips of the seal be¬ 
fore installing the* housing. 

The use of a seal guide on the end of 
the camshaft is recommended to avoid 
damaging the lips of the seal when the 
housing is installed. (Tool No. 07043- 
1280100). 

13. Install the housing, using a new 
gasket behind it. Install the dowel pin on 
the camshaft. Fit the spark advance 
mechanism, earn holt, etc. The remainder 
of installation is the reverse of removal. 


Adjust the cam ehain, valves, and ignition 
timing, and recheek these after a few’ 
miles of operation. 

50-70 cc Models (Except XR75) 

REMOVAL 

1. The engine need not he removed 
from the frame to remove the cylinder 
head and cylinder. Remove the exhaust 
system and the carburetor and manifold 
from the cylinder. 

2. Remove the magneto or alternator 
rotor cover. Remove the spark plug and 
the valve adjuster caps. Turn the engine 
over until the intake valve goes dow n and 
comes up, and turn it a hit farther so that 
the “T” mark on the rotor aligns with the 
stationary index mark. 

The piston is now* at top dead center 
on the compression stroke (both valves 
closed). 

3. Loosen each cylinder head cover 
nut Va of a turn at a time until they are 
loose, then remove them. Note that one 
or two of the nuts are different and must 
he installed in the location from which 
they were removed. 

On most models, there is one hex nut 
and three capnuts; an oil sealing washer 
is fitted beneath the hex nut. 

4. Tap the head cover lightly with a 
plastic mallet to free it if stuck. 



Remove the three eapnuts (I); and the hex nut (2), 
to remove the cylinder head cover. Remove the 
head holt (3) before attempting to remove the- head 
(50-70 cc) 

5. Remove the holt from the right- 
side of the cylinder head. This w ill en¬ 
able the left-side cover to he removed. 

6. Remove the two screws on the 
right-side cylinder head cover and re¬ 
move the cover. 

7. Check that the piston is at TDC 
(the “0” mark on the cam sprocket will he 
toward the top of the head). 

8. Remove the three sprocket mount¬ 
ing holts, and push in on the camshaft to 
disengage it from the sprocket. Remove 
the sprocket after disengaging it from the 
cam chain. 



Align (lie* sprocket mark (3) with the top of the 
head helore removing the sprocket holts (1) 

NOTE: It may he necessary to hold the 
camshaft in position while removing 
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the sprocket holts and this can be done 
if the engine is in the frame by engag¬ 
ing the transmission except for centrif¬ 
ugal clutch models. If the engine is not 
in the frame , secure the magneto rotor 
or the countershaft sprocket. 

9. Remove the cylinder head mount¬ 
ing bolt on the left-side of the head. Re¬ 
move the head, tapping around the 
mounting surface with a plastic mallet if 
it is stuck. 

ID. When the head is removed, re¬ 
move the two locating pins at the head 
mating surface and ensure that they are 
in place when the head is refitted. To 



Removing ihe rocker arm shaft with a 6 mm puller 
bolt 

remove the rocker arms, thread a 6 mm 
bolt into the right-side of the rocker arm 
shafts and pull them out. Keep each 
rocker arm shaft with its own rocker arm 
for proper installation. Push the camshaft 
out of the head. 

NOTE: The cylinder head or cylinder 
mounting holt can he used to remot e 
the rocker arm shafts. 

11. Unscrew and remove tlu* cam 
chain guide roller pin from the left-side 
of the cylinder and remove the guide rol¬ 
ler. 



Removing the cam chain guide roller pin (1) 


12. Remove the cylinder mounting 
bolt on the left-side and pull oil the cylin¬ 
der. Do not allow the piston to strike the 
studs as it comes out of the cylinder. 
Check the location of the two hollow 
dowel pins on the cylinder studs. Re¬ 
move these and make sure that they .ire 
installed when assembling the top end. 

13. To remove the piston, remove the 
wrist pin circlips with needlenose pliers 
and push out the wrist pin. 

NOTE: Use steady pressure while re¬ 
moving the wrist pin. Support the pis¬ 
ton with your other hand. Do not 
strike or attempt to force out the pin. 


INSTALLATION 

1. Install one wrist pin circlip and 
place the piston on the connecting rod. 
The triangular mark on the piston crown 


must be positioned on the cam chain 
side. Insert the wrist pin and the other 
circlip. Use new circlips and be sure that 
they are properly seated. Arrange the cir¬ 
clip end-gaps so that they do not align 
with the cutouts on the piston. Arrange 
the piston rings so that the end-gaps are 
120° apart, but are not perpendicular to 
or parallel with the wrist pin. Lubricate 
the wrist pin, rings, and piston skirt 
with motor oil. 

2. Be sure that the O-ring is in place in 
the crankcase oil passage and the hollow 
dowel pins are installed on the cam chain 
side studs. Fit a new cylinder base gas¬ 
ket. Install the cylinder, compressing the 
rings with your fingers as the piston 
enters the bore. Feed the cam chain 
through the cylinder as it is seated. In¬ 
stall and tighten the cylinder mounting 
bolt. 

3. Install the cam chain guide roller 
and the roller pin. 

4. Install the two hollow pins on the 
studs: one on the top right stud, the other 
on the left bottom. Fit the O-rings to the 
oil passage and to the stud oil passage, fit 
the head gasket. 

5. Install the head, complete with 
rocker arms and cam. threading the cam 
chain with its sprocket through, and se¬ 
curing them with a length of wire or a 
screwilriv er. 

6. Turn the magneto rotor so that the 
“T” mark on the rotor is aligned with the 
indev mark on the crankcase. Set the cam 
sprocket “0” mark at the top of the head. 
Install and tighten the sprocket bolts to 
4-7 It lbs. Thread locking compound 
should be used on these bolts. Lubricate 
the top end components. 

7. The remainder of the procedure is 
the reverse of disassembly. Note that the 
cylinder head cover hex nut (on most 
models) and its copper washer are in¬ 
stalled on the lower left stud. Install the 
head mounting bolt. Tighten the head 
cover nuts in a cross pattern and in incre¬ 
ments of 2-3 ft lbs until the proper torque 
of 6.5-8.7 ft lbs is reached. Adjust the cam 
chain and tappet clearance before start¬ 
ing the engine. 

XR75 

REMOVAL 

1. The top end can be remov ed with 
the engine in the frame. Remov e the gas 
tank, exhaust system, carburetor, and 
manifold. 

2. Remove the magneto rotor cover. 
Remov e the spark plug. 

3. Remove the cylinder head cover. 



Cain sprocket poMlionetl lor rt-moxal. Note "O' 
mark on tlu* sprocket (1) ami the cam housing mark 
(arrow). Sprocket bolts (2 and 'P are not in¬ 
terchangeable. 


4. Turn the engine over until the “0” 
mark on the cam sprocket is aligned with 
the mark on the cam housing. Unscrew 
and remove the two cam sprocket bolts. 

NOTE: The holts are not in¬ 
terchangeable. Mark the location of 
each so that they can he installed in 
their original locations. 

5. Remove the cam sprocket. Loop a 
length of wire around the chain and se¬ 
cure it so that it doesn’t fall into the cylin¬ 
der. 

6. Remove the three hex nuts and one 
capnut and take off the camshaft housing 
complete with cam and rocker arms. 



Remove the camshaft housing (1) after removing 
(he four nuls circled 


7. Thread an 8 mm bolt into the 
rocker arm shafts and pull them out. Mark 
each and the rocker arms for proper in¬ 
stallation. Remove the cam. 

8. Remove the cam chain tensioner 
set plate bolt from the cylinder head. Pull 
out the tensioner adjuster. 

9. Remove the cylinder head. 11 
stuck, strike carefully with a plastic mal¬ 
let. When removing the head, be sure 
that the cam chain does not fall into the 
crankcase. 

Note the location of the dowel pins and 
O-rings on the head-cylinder mating sur¬ 
face. Be sure that they are correctly in¬ 
stalled when assembling the engine. 

10. Remove the cam chain guide. It 
can be pulled out of the cylinder. Loosen 
the cam chain tensioner bolt. 

II Remove the cylinder. When the 
cylinder is lifted off the crankcase, stuff a 
clean rag between the cylinder and case 
to catch any pieces of broken ring, dirt, 
etc. 

Note the location of any dowel pins or 
O-rings between the cylinder and the 
case. These must be in their proper loca¬ 
tions when assembling the engine. 

12. Remove the wrist pin circlips with 
needlenose pliers. 

NOTE: Keep the rag in place while 

doing this. 

13. Push out the wrist pin. If the pin 
resists removal, the piston crown may be 
heated gently with a propane torch. 

CAUTION: Sever strike the wrist pin 

to remove it. Use steady pressure only. 

Support the piston with one hand 

while the r vrist pin is removed. 

INSTALLATION 

I. The piston must be installed so 
that the “IN” marking on the crown is on 
the intake side. Use new wrist pin cir¬ 
clips. 

Circlips should be firmly seated in 
their grooves. The open ends should not 
align with the piston cutout._ 
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2. Arrange the piston rings so that the 
end-gaps of the two compression rings 
and the oil ring expander are 120° apart. 
Arrange the end-gaps of the two oil rails 
about 45° on either side of the expander 
end-gap. 

None of the ring end-gaps should be 
perpendicular to or parellel with the wrist 
pin. 

3. A new cylinder base gasket must 
be used. Be sure that any dowel pins or 
O-rings are in place before installing the 
cylinder. 

4. Lubricate the piston assembly 
with motor oil before fitting the cylinder. 
Pull the cam chain through the cylinder 
as it is installed. Install the chain guide. 

5. Use a new head gasket. Install the 
head, making sure that any dowel pins or 
O-rings are in place. 

6. Install the cam housing, cam, and 
rocker arms in the head. Turn the cam so 
that both valves are closed. Clean the 
threads of the cylinder studs, and oil 
them lightly. Fit the cam housing nuts, 
and tighten them in a cross pattern until 
the correct torque (5.8-8.7 ft lbs) is 
reached. 

7. Remove the rotor cover. Turn the 
engine over until the “T” mark on the 
rotor aligns with the index mark. 

8. Install the cam sprocket so that the 
“0” mark on the sprocket aligns with the 
mark on the cam housing. 



With the piston at TDC, align the sprocket mark (1) 
with the housing mark (2), then install the holts (3 
and 4) 

9. Fit the sprocket bolts, noting their 
proper locations. Use thread locking 
compound on these bolts. Torque to 
5.8-8.7 ft lbs. 

10. The remainder of the procedure is 
the reverse of removal. Adjust the cam 
chain and valve clearance before starting 
the engine. 


TOP END SERVICE 

Service and inspection procedures for 
the components in the top end are out¬ 
lined in the “Engine Rebuilding'’ section 
in “General Information,” while specifi¬ 
cations for individual models are given in 
the specifications charts at the end of this 
section; however, note the following: 

1. Early model 100s (up to Frame No. 
200000) were equipped with straight- 
wound valve springs. If the later progres¬ 
sively-wound springs are fitted as a re¬ 
placement, they must be replaced in sets. 

2. Some models use stellite-tipped 
valves. Attempting to resurface the valve 
stem will wear away the hardened stel¬ 
lite surface. 
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Progressively-wound valve springs are 
installed with the close coils against 
the head 




King end-gaps should he spaced 120° apart. The 
piston must he installed so that the “IN’” mark is 
toward the intake side on the head. Note the dif¬ 
ference between the top and bottom compression 
rings. 



On models w ith multi-piece oil rings, the end-gap 
of the expander should he 120° from the lower 
compression ring, and the two oil rail end-gaps 
should he about 45° on either side of the expander 
end-gap 

3. Before installing the rings on the 
piston, first note that the two compres¬ 
sion rings are not interchangeable in 
most cases. The wedge-shaped ring is the 
lower compression ring. 

Also note that rings must always be in¬ 
stalled so that the manufacturer's mark 


(the small letter near the end-gap) faces 
up when the rings are in place. 

4. If two-rail oil rings are used, install 
one rail on the piston below the oil ring 
groove. Install the oil rail expander in the 
groove, than move the lower rail into the 
groove. Install the upper oil rail. 

5. Arrange the ring end-gaps 120° 
apart, but do not position any end-gap at 
the very front or the very back of the pis¬ 
ton (perpendicular to the wrist pin), or 
directly above the wrist pin holes. 

If a two-rail oil ring is used, position 
the end-gap of the oil ring expander 120° 
from the lower compression ring, then 
position the end-gaps of the oil rails 
about 45° (20-30 mm) on either side of 
the expander end-gap. 


CRANKCASE COVER 
COMPONENTS 

Right Crankcase Cover 
Components 

100-125 CC MODELS 

Clutch, oil pump and filter, and the 
gearshift mechanism are accessible after 
removing the right crankcase cover. To 
remove the kick-starter, it is necessary to 
split the cases. Refer to “Lower End and 
Transmission.” 

Removal and Installation 

1. Drain the oil. Remove the exhaust 
system and the right footpeg. Remove the 
kick-starter lever. Disconnect the clutch 
cable, and the tach cable, if fitted. Re¬ 
move the right crankcase cover. 

2. Remove the oil filter rotor cap 
(three screws). Remove the rotor nut. A 
special wrench is needed to remove the 
nut. Remove the rotor. 

3. Remove the oil pump gear cover. 
Remove the oil pump gear and shaft. The 
oil pump is secured by two bolts. Re¬ 
move them and remove the pump. 



Removing the oil filler rotor nut with lhe special 
w rench (2). Note the clutch holder (3). (100-125 ec) 



Oil pump gear (1) and shaft (2) 
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Oil pump (2) and securing bolts (1) 


Clulch lifter nlale bolts (1) 


Removing the shift plate circlip (2) 



Remove the gearshift drum stopper and spring (I 
and 2) and stopper plate (3) 


4. Gradually loosen the clutch liftet 
plate bolts, then remove the bolts along 
with the lifter pin, lifter plate, lifter bear¬ 
ing, and springs. 

5. Remove the crankshaft primary 
gear. Remove the clutch hub snap-ring, 
housing as a unit. The clutch lever in the 
right cover on TL125 and 100/125(76) can 
be removed after removal of the cotter 
pin. Be sure the spring is correctly in¬ 
stalled. 

6. To remove the gearshift linkage, 
remove the circlip on the shift shaft and 
remove the shift plate from the shaft. 

7. Remove the gearshift drum stop¬ 
per and spring. Remove the shift drum 
stopper plate. Both of these parts are se¬ 
cured by single bolts. 

8. Remove the gearshift lever (left¬ 
side). Pull the gearshift shaft out from the 
right-side. 

9. Refer to “Component Inspection,’’ 
which follows. 

10. Assembly is the reverse of the 
above. Note the following points: 

a. The stopper plate is equipped 
with a locating pin hole. Match it with 
the pin in the shift drum. Install the 
gearshift shaft so that the ends of the 
shaft return spring are located on either 
side of the boss on the crankcase; 

b. Tighten the clutch lifter plate 
bolts progressively until a torque of 
5.6-8.7 ft lbs is reached; 

c. Before installing the oil pump, be 
sure that the O-rings are installed; 

d. W hen installing the oil filter, note 
that the rotor washer is marked for 
proper installation. The “outside” side 
of the washer must face out. Tighten 
the rotor nut to 29-36 ft lbs. 

90CC MODELS 

Clutch, oil pump, primary driven gear, 
and the gearshift mechanism are accessi¬ 
ble after removing the right-side cover. 
To remove the kick-starter mechanism, it 



Clutch assembly (100-125 cc) 

1. Clutch houimg 
2 Clutch hub 
3. Friction plole 

4 Steel plote 

5 Presture plote 

6 lifter plote 

7 lifter pin 

8 Clutch spring) 



Upon assembly, be sure that I tit* ends of the return 
spring (2) are installed on either side ol the crank¬ 
case I>oss (1) 



Clutch housing (2) and cover (I) (90 cc) 


is necessary to split the cases. Refer to 
“Lower End and Transmission.” 

Removal and Installation 

1. Drain the oil. Disconnect the 
clutch cable from the lever at the engine 
(if fitted). 

2. On models with a tubular sub¬ 
frame (ST/CT nuxlels), remove the foot- 
pegs and the sub-frame. 


3. Slack oil the rear brake adjuster 
nut several turns. Remove the pinch-holt 
and pull oft'the kick-starter. 

4. Remove the clutch cover plate. Re¬ 
move the right crankcase cover. Remove 
and discard the cover gasket. 

5. On centrifugal clutches, remove 
ic clutch lifter lever and the lifter. 

6. Remove the clutch housing cover 
sually secured by two phi Hips screws. 

7. Rend down the tab on the clutch 



Centrifugal clutch components 
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l’rim.uv driven i»e.u (2), snap-ring (1), oil pump (3), 
Mriiiuu! m'' lews ( 1 . Iu*\ hoi! (6), and pump cover 
sirrvvs (.*5 


nut lockwasher. Hemou' the clutch huh 
nut w ith the special tool. I he crankshaft 
must be secured while doing this. Re¬ 
move the clutch assembly. 

8. H disassembly* of the clutch is 
required, compress it using the special 
Honda tool, or compress the assembly is 
a soft-faced vise. Remove the large snap¬ 
ring on the inner side. Carefully remove 
the clutch from the vise or tool (it is 
under spring pressure when com¬ 
pressed), and separate the components: 
steel and friction plates, free springs 
(centrifugal clutch), clutch hub, and 
gears. 

If further disassembly is desired, re¬ 
move the clutch damper springs in the 
clutch housing. Remove the phillips 
screws from the outer side of the housing 
and separate drive plate, clutch springs, 
and housing. 

To complete disassembly, remov e the 
clutch weight stopper ring from the drive 
plate. 

9. Remove the oil pump by removing 
the hex bolt and three phillips screws. 
Remove the oil filter screen. 

10. Remove the snap-ring to remove 
the large primary driven gear. 

11. Remove the pinch-bolt and pull 
the foot gearshift lever off the splined 
shift shaft. Remove the shift drum stop¬ 
per. Disengage the fingers of the shift 
arm from the shift drum pins and pull the 
shift shaft assembly out of the case. Re¬ 
move the phillips screw and the shift 
drum stopper plate (if desired). 



Shift drum stopper (1), stopper plate (2), and shift 
arm <3> 


12. Refer to “Component Inspection,” 
which follows. 

13. Installation is the reverse of re¬ 
moval. Note the following points: 

a To assemble the clutch, first as¬ 
semble* the drive plate and spring as¬ 
sembly. Place the clutch housing over 
it and compress both as shown while 
fitting the housing phillips screws; 

b. Use the special tool or a substi¬ 
tute* to compress the* dutch assembly 
while the snap-ring is fitted; 
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c. Install the damper springs with a 
screwdriver as illustrated; 

d. The shift drum stopper plate must 
be firmly secured. Use an impact driver 
or thread locking compound to tighten 
it; 

e. Be sure that the gearshift lever re¬ 
turn spring pin is secured in the crank¬ 
case. Install the gearshift shaft as¬ 
sembly, locating the ends of the return 
spring on either side of the stopper pin 
and engaging the fingers of the shift 
arm with the shift drum pins; 

f. Install the shift drum stopper, so 
that the roller bears against one of the 
detents of the shift drum stopper plate; 

g. Check the operation of the shift 
mechanism; 

h. Torque the hub nut to 54-64 ft 
lbs. Bend up the tab on the lockwasher; 

i. Before refitting the crankcase 
cover, be sure that the dowel pins are 
in place. 

50-70CC MODELS (EXCEPT XR75) 

The clutch, oil pump, primary driven 
gear, gearshift assembly, and kick-starter 
return spring and spring retainer are ac¬ 
cessible after removing the right crank¬ 
case cover. 

Removal and Installation 

1. Drain the oil. Remove the crank¬ 
case bash plate (if fitted). 

2. Disconnect the clutch cable at the 
engine lever (manual clutch models); re¬ 
move the kick-starter lever. 


3. Take out the screws and remove 
the right crankcase cover. 

NOTE: On most models the cover 
screws are of different letigths; note 
their locations to install properly. Xote 
the dowel pins between the case and 
cover. 



Bend up the lab of ihe lot Washer (1) to remove 
the clutch huh nut (2) 


4. On centrifugal clutches, remove 
the clutch lifter lever and the lifter. 

5. Remove the clutch housing cover. 

6. Bend down the tab on the clutch 
nut lockwasher. Remove the clutch hub 
nut with the special wrench. The crank¬ 
shaft must be secured while doing this. 

Remove the clutch assembly from the 
crankshaft. 

7. If disassembly of the clutch is de¬ 
sired, compress it using the special 
Honda tool, or compress the assembly in 
a soft-faced vise. Remove the large snap- 
ring on the inner side. Carefully remove 
the clutch from the vise or tool (it is 
under spring pressure when compressed) 
and separate the components: steel and 
friction plates, free springs (centrifugal 
clutch), clutch hub, and gears. 

If further disassembly is desired (cen¬ 
trifugal clutches), remove the clutch 
damper springs in the housing. Remove 
the phillips screws from the outer side of 
the housing and separate the drive plate, 
clutch springs, and housing. 

8. Remove the three oil pump mount¬ 
ing screws to remove the oil pump. Re¬ 
move the filter screeen. 



Oil pump (1) and cover (2) 


9. Remove the circlip to remove the 
large primary driven gear. Remove the 
circlip from the kick-starter shaft. Detach 
the kick-starter return spring from the 
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crankcase, anti remove the spring and re¬ 
tainer. 

10. Remove the shift drum stopper and 
spring. Remove the gearshift lever from 
the left-side of the engine. Loosen the 
shift drum stopper plate screw, disen¬ 
gage the fingers of the shift arm from the 
shift drum dowel pins, and pull the gear¬ 
shift shaft out of the crankcases. 



Right crankcase cmer components (SL70 shown) 


1. Kick-»tar»«r spring 

retainer 

2. Kick Harter ihaft 

3. Return ipring 


4 Shift drum itopper 

plate 

5 Shift arm 

6 Shift drum stopper 


11. Refer to “Component Inspection,” 
following. 

12. Installation is the reverse of re¬ 
moval. Note the following points: 

a. The shift drum stopper plate 
screw should he secured with thread 
locking compound or an impact driver; 

I). Be sure that the gearshift lever re¬ 
turn spring pin is secured in the crank¬ 
case. Install the gearshift shaft as¬ 
sembly, locating the ends of the return 
spring on either side of the stopper pin 
and engaging the fingers of the shift 
arm with the shift drum pins; 

e. Install the shift drum stopper, so 
that the roller hears against one oi the 
detents of the shift drum stopper plate; 

d. Check the operation of the shift 
mechanism; 

e. Install tire kick-starter return 
spring and spring retainer. One end ol 
the spring should engage the erank- 
Ct se, and the pawl on the retainer 
should rest against the stopper boss of 
the crankcase. Install the kick-starter 
shaft circlip; 

f. The collar installed on the crank¬ 
shaft behind the clutch is fitted with 
the larger diameter side toward the 
engine. The clutch should be as¬ 
sembled before fitting it to the crank¬ 
shaft; 

g. Tighten the clutch nut to 
27.5-32.5 ft lbs, and bend down the tab 
on the lock washer; 

h. When fitting the cover, he sure 
that the dowel pins are in place and the 
screws are correctly located. They are 
of different lengths. 



kuk-staiirr components cc 


XR75 

Removal and Installation 

1. Drain the oil. Remove the exhaust 
pipe. Remove the kick-starter arm. Dis¬ 
connect the clutch cable from the lever at 
the engine. 

2. Remove the skid plate and footpeg. 

3. Remove the right crankcase cover 
screws and tap lightly on the cover with a 
plastic mallet to free it if necessary. 

I. Remove the oil filter screen. 

5. Remove the centrifugal oil filter 
rotor cover (three screws), and remove 
the rotor nut with the special wrench. 
Keep the crankshaft from turning by 
jamming the primary gear with a block ol 
hardwood, or by engaging the transmis¬ 
sion and applying the rear brake. 

6. Remove the rotor and the primary 
gear. 

7. Remove the oil pump gear cover, 
then the pump assembly. 

8. Remove the clutch lifter plate 
holts, loosening them evenly. Remove 
the clutch lifter plate and springs. 

9. Remov e (he circlip Irom the clutch 
shaft, and take out the clutch huh and 
places as an assembly. 

10. Remove the splined washer and 
the clutch housing. 

11 Remove the shift drum stopper. 
Remove the stopper plate. 

12. Remove the gearshift lever Irom 
the left-side of the engine. Pull out the 
shifter return spring and shaft from the 
right-side. Do not lose the small shifter 
damper spring. 


13. Refer to “Component Inspection/’ 
following. 

14. Assembly is the reverse of the 
above. 

Note the following points; 

a. Check the stopper and stopper 
plate for proper operation after tighten¬ 
ing the holts; 

h. Be sure to fit the splined washer 
to the clutch shaft after installing the 
housing; 

c. The oil pump O-rings and gasket 
should he replaced with new ones. The 
gasket must not contact the rotor. Do 
not forget to install the tach gear thrust 
washer; 

d. Tighten the dutch holts gradually 
and evenly. Adjust the clutch after as¬ 
sembly . 

Left Crankcase Cover 
Components 

Tin left crankcase cover contains the 
alternator or magneto, the countershaft 
sprocket, and tin* earn chain tensioner on 
some models. 

All components can he removed for 
service with the engine in the frame. 

Certain precautions should he ob¬ 
served when handling these compo¬ 
nents: 

a. The rotor must he removed with a 
special puller. Do not attempt to pry 
the rotor olT the tapered crankshaft; 

h. Do not heat or strike the rotor as 
this may affect its magnetic proper¬ 
ties; 



Shift drum stopper (1) and stopper plate (2) 
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Clutch lifter plate (2) and holts (1) 
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1. Sub-transmission cover 

2. Goskel 

3 Orive sprocket (15T) 

4 Countershoft 

5 Countershaft geor 

6 Low geor (22T) 

7. High gear (28T) 

8. Boll set spring 
9 Shift fork 

10 Shift fork shoft 

11 Shift shoft 


12 Shift orm 

13. Splined wosher 

14. Circlip 

15. Oil seal 

16. O-ring 

17 Cover screws 

18 Cover screw 

19 Dowel pin 

20 Circlip 

21. Ball bearing (6202) 
22 Steel boll (i?8) 


Suit-transmission components (CT90) 


c. Do not drop the rotor oiur it is re¬ 
moved. Place it w here it will not pick 
up stiav hits <»l metal. 

cl. He sure that the rotor is perfect 1> 
c lean before installation. Push it on its 
shaft (note the woodruff kev) and 
tighten the* rotor holt or nut to seat it. 
Do not strike it. Some oil applied to 
the crankshaft taper w ill facilitate future 
reinoval ol the rotor, 

e He sure that all electrical wiring is 
properlv routed and seated in the rub¬ 
ber grommets provided belore install- 
im; the crankcase covers. He certain 
that the cover will not pinch the* wires, 
or that the* wiring will not touch any 
inoving part; 

f. He sure that parts such as the* rotor 
and countershaft sprocket holts art* 
tightened to the proper torque. Hefei to 
the “Torque Specifications’* chart at 
the end of this section. 

100-125 cc Models 

REMOVAL AND INSTALLATION 

1. Drain the* oil. Remove the alternator 
wiring at the plastic coupler. Remove the 
gearshift lever. 

2. Remove the alternator rotor cover. 
Remove tlu* countershaft sprocket cover. 
Disconnect the neutral switch wire if fit¬ 
ted. Remove the forward section ol the 
left crankcase cov er. 

3. Remov e the screws seeming the al¬ 
ternator stator. Secure the rotor, and re¬ 
move the rotor holt. Using the* special 
puller, remove the rotor. 

4. Early models: remove the earn 
chain tensioner arm pivot holt, and take 
out the tensioner components. 



Cam chain irusiomi I ml I (t), arm (2>. adjusting 
hull 13) !>pe. 100-125 cc) 


5. Remove the countershaft sprocket 
holts, disconnect the chain, remove the 
sprocket locking plate, and pull off the* 
sprocket. 

6. Refer to “Component Inspection,“ 
following. 



•\lt» ni.ihu wiring miii>'un i 1 and ncnhal swili'li 
win milling 
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7. Installation is the* reverse of the 
above. He* sure* that tlu* O-ring is installed 
around the alternator stator. Bo sure that 
the alternator wiring is correctly routed 
before installing the cover. 

90 cc Models 

REMOVAL AND INSTALLATION 

1. Drain the oil. Disconnect the alter¬ 
nator wiring at the connector. Disconnect 
the neutral switch wire, if fitted. 


2. Remove the rotor cover. Remove 
the gearshift lev er. 

3. CT90: Remove the sub-transmis¬ 
sion cover. Remov e the sub-transmission 
Low gear, counter gear and shaft, shift 
fork and shaft. Remove the circlip, 
splined washer, and sub-trans High gear. 

4. Other models: Remove the coun¬ 
tershaft sprocket cov er. 

5. All: Remove the lelt crankcase 
cover. 

6. Remove tlu* screws which secure 
the alternator stator. 



2. Cam chain tensioner 

3. Retaining plate* 

4 Alternator stator 

5 Neutrol switch 

6 Com chain guide roller 

7 Alternator rotor 


9 Tensioner pushrod 
10. Adjusting boll 
I I Tensioner spring, main 
12 Tensioner spring, secondary 
13. Tensioner bolt 
14 Cover bolt 
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7. Remove the alternator rotor bolt. 
Using the special tool, remove the rotor. 

8. Back off the cam chain tensioner 
adjusting screw. Remove the tensioner 
cover holt. Remove the tensioner bolt, 
spring and push rod. 

9. Remove the tensioner sprocket. 

10. To remove the tensioner and 
roller, the top end assembly must he re¬ 
moved. Refer to that section. Remove the 
cam chain, then the three screws which 
hold the tensioner retaining plates. 

11. Remove the countershaft sprocket 
holts, disconnect the chain, remove the 
sprocket locking plate, and pull ofT the 
sprocket. CT90: The sprocket can he re¬ 
moved after disconnecting the chain. 

12. Refer to “Component Inspection,” 
following. 

13. Installation is the reverse of the 
above. 

50-70CC MODELS 
Removal and Installation 

I Drain the oil. Disconnect the alter¬ 
nator or magneto wiring at the connector. 
Disconnect the neutral switch wire, if fit¬ 
ted. Remove the gearshift lever. 

2. Remove the rotor nut. Using the 
special puller, remove the rotor. 

3. Remove the rotor nut. Using the 
special puller, remove the rotor. 

4. Remove the two screws which se¬ 
cure the coil stator plate. Tap the plate 
lightly to rotate it, then remove it. 



MaRnelo slalor plait* (t) and securing screws (2) 
(50-70 ec) 

5. Back off the tensioner adjusting 
screw. Remove the tensioner cover holt. 
Remove the tensioner holt, spring, and 
pushrod. 

6. Remove the tensioner arm pivot 
holt, and the arm and roller. 

7. Remove the countershaft sprocket 
holts, disconnect the chain, remove the 
sprocket locking plate, and pull off the 
sprocket. 

NOTE: On models with a full- 
coverage chain guard, wire the ends of 
the chain together to keep them from 
falling into the chain case. 

8. Refer to “Component Inspection,” 
following. 

9. Installation is the reverse of the 
above. Note that the O-rings in the stator 
plate screw holes, the plate O-ring and 
the crankshaft oil seal must he in place. 

Component Inspection 

NOTE: Where necessary, refer to the 
specifications charts at the end of this 
section for wear limits and tolerances. 

CLUTCH 

Clutch component inspection proce¬ 


dures are outlined in “Engine Rebuild¬ 
ing.” Specifications for individual mod¬ 
els are given in the charts at the end of 
this section. 

GEARSHIFT LINKAGE 

Note those procedures applicable to 
the type of shift linkage fitted to your 
model. 

1. Check the splines on the gearshift 
shaft. If the splines are broken or torn to 
such an extent that it is difficult to prop¬ 
erly secure the shift lever, replace the 
shaft. 

2. 50-90 cc: Check the condition of the 
shift arm. Be sure that it is not bent. 
Check that the shift fingers are not bent 
or worn. 



Check lI k* shift arm fingers for damage* 


3. Check the condition of the springs 
in the shift linkage, especially the shift 
lever return spring. If any spring has lost 
its tension, or fails to hold its component 
properly, replace it. 

4. KM)-125 cc: Check the inner sur¬ 
faces of the shift plate for wear caused by 
contact with the shift drum stopper plate 
pins. Replace the shift plate or stopper 
plate if wear is evident. 

5. Check the condition of the shift 
drum stopper roller and replace it if 
worn. The stopper spring should hold the 
stopper firmly against the stopper plate. 

6. Check the shift drum stopper plate 
and pins for wear. Replace if damaged. 

KICK-STARTER 
50-70 cc Models 

1. Check the splines on the kick- 
starter shaft and replace the shaft if they 
are tom or will not secure the starter 
lexer properly. 

2. Check that the return spring re¬ 
tainer is not chipped and that its splines 
are not damaged. 

3. The kick-starter return spring must 
he able to return the kick-starter lever to 
its stop and hold it there. If weakened or 
broken, replace it. 

Other kick-starter components are ac¬ 
cessible only after splitting the crank¬ 
cases. Refer to that section. 

OIL PUMP 

Test procedures can he found in the 
“Lubrication Systems” section. When in¬ 
stalling the pump or related parts, new 


O-rings and gaskets should always he 
used. 

ALTERNATOR 

1. For electrical tests, refer to the 
“Electrical Systems” section. 

2. Check the rotor and stator for signs 
of wear. If there has been contact be¬ 
tween the rotor and the stator assembly, 
this condition must he rectified. In addi¬ 
tion, the components should be tested to 
make sure that they still operate prop¬ 
erly. Check the stator for foreign matter 
on the poles, burnt wiring, damaged in¬ 
sulation, etc. 

3. Check that the stator assembly is 
securely mounted, and properly aligned. 
If the rotor has contacted the stator, check 
for play in the crankshaft. This condition 
may sometimes he caused hv a had crank 
hearing. 

4. Remove any rust or corrosion from 
the crankshaft taper. Check the woodruff 
key for step-wear. 

5. Check that the rotor has little or no 
run-out as it turns. If run-out exists, deter¬ 
mine the cause. 

6. If scoring on either the rotor or the 
stator components is severe, the part(s) 
should he replaced. 

MAGNETO 

1. For electrical tests, refer to the 
“Electrical Systems” section. 

2. Check the inside of the rotor and the 
coil core ends for scoring which would 
indicate that they have been in contact. 
This condition must he rectified. 

3. Check that the coils are securely 
mounted to the stator plate. Check that 
the plate is securely mounted. If the sta¬ 
tor coils and rotor have been in contact, 
check for play in the crankshaft. This con¬ 
dition is sometimes caused by a had 
crank hearing. 

4. Check the rotor for cracks, espe¬ 
cially on the tapered mount. Check that 
the timing advance mechanism (if fitted) 
functions properly. When the breaker 
cam is turned, the springs should have 
enough tension to return it to its original 
position easily. 

5. Check the coils for broken or 
burned wiring, had insulation, etc. 

COUNTERSHAFT SPROCKET 

1. Check the teeth of the sprocket and 
ensure that they are not hook-shaped, 
broken, or worn. If any wear is in ev i¬ 
dence, the sprocket should he replaced, 
and the chain and rear wheel sprocket 
closely inspected for condition. 

2. Check the rotational play of the 
sprocket on the countershaft. The 
sprocket splines should not show signs of 
wear. Replace the sprocket if it is not a 
firm fit on the shaft. 

CRANKCASE COVERS 

1. Always use new crankcase cover 
gaskets where they are fitted. 

2. Remove any nicks or imperfections 
from the mating surfaces with an oilstone 
or silicon carbide paper. 

3 Oil seals, where fitted, can he pried 
out. When fitting new seals, press them 
in with a block of wood or something sim¬ 
ilar which will cover the whole seal. 
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Press seals straight in until seated. 
Grease the seal lips before installation. 

4. On some models, clutch litter lexers 
are fitted into the right crankcase cover. 
The lexers can be pulled out after remox- 
ing the pin xvhich secures them to check 
the O-ring and spring. 

5. Crankcase covers may be fitted xvith 
one or more hollow locating pins. These 
must be installed before the cover is fit¬ 
ted. 

SUB-TRANSMISSION {CT90) 

1 Check the condition of all the gear 
teeth for xvear, pitting, or cracks. Pay 
close attention to the base of each tooth, 
since this is xvhere most damage shoxvs 
up. 

2. Check the engaging dogs on the 
suh-trans High gear for xvear or chipping. 
Inspect the corresponding holes in the 
Loxx gear as xvell. 

3. Check the splines on the gears and 
the countershaft sprocket for xvear or 
damage. 

4. Check the condition of the shift fork 
fingers. They should be straight and the 
tips must be undamaged. To remove the 
shift fork shaft, pull it out. Note the steel 
ball and spring xvhich locates the fork on 
the shaft. 

Check the shaft for xvear or discolor¬ 
ation. Be sure that the bore of the fork is 
without score marks. 

To install the shaft into the fork, insert 
the spring and ball, and use a thin screxv- 
drivcr through the hole in the fork to 
push clown the ball so that the shaft can 
be inserted. 

5. Check the condition of the coun¬ 
tershaft ball bearing. Rotation of the bear¬ 
ing must be smooth and without binding. 
If necessary to remove the bearing, heat 
the cover slightly and tap out the bearing. 

6. If leakage is noted from the sub- 
trans shift lex er, remove the securing clip 
on the inside of the cover, and pull out 
the shift lever. Replace the O-ring on the 
shift lexer shaft. 

7. Installation is the rexerse of re- 
moval. Use a nexv cover gasket. Be sure 
that the locating pin is in place for the 
upper right-hand cover screw. Note that 
this serexv is threaded for its entire 
length. 


LOWER END AND 
TRANSMISSION 

Splitting the Crankcases 
100-125 CC MODELS 

1. Remove the engine from the frame. 
Remove the cylinder head, cylinder, and 
piston. Remove the left and right-side 
covers and the components therein. 
Refer to the preceding sections for proce¬ 
dures. 

2. Loosen the screxvs securing the 
crankcase halves (one screxv is in the 
right cast*, the remaining 10 are in 
the left), xvith an impact driver. Re¬ 
move the screxvs. Separate the case 
halves. The crank and transmission xvill 
remain in the right case half. 
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Crankcase screws (1(X)-125 cc) 


NOTE: If the cases are stuck , they may 

he freed by tapping very gently with a 

plastic mallet. Do not strike the crank¬ 
shaft or transmission shafts. 

3. Remove the case gasket. Exercising 
care, tap the crankshaft out of the case. 
The case max be heated slightly xvith a 
propane torch in the vicinity of the crank¬ 
shaft bearing boss to facilitate removal. 

4. Carefully remove the gear clusters 
and shift drum assembly as a unit. 

5. Pull out the kick-starter shaft and 
gears. 

6. Refer to inspection procedures fol- 
loxving. 

90CC MODELS 

1. Remove the engine from the frame. 
Remove the cylinder head, cylinder, and 
piston. Remove the left and right crank¬ 
case cox ers and remove the alternator sta¬ 
tor and rotor, the countershaft sprocket, 
clutch, primary driven gear, gearshift 
shaft, cam chain, etc. Refer to the preced¬ 
ing sections for procedures. The oil 
pump need not be removed. 

2. Remove the shift drum bolt on the 
left case half Remove the screxvs in the 
right crankcase half. Tap around the mat¬ 
ing surface xvith a plastic mallet and sepa¬ 
rate the case halves. Remove the ease 
gasket. 

The crankshaft and gear assemblies 
will remain in the left case half. 



Gearshift drum boll (1) (90 ec) 


CAUTION: Do not strike the ends of 
the crank or transmission shafts to 
separate the cases. 

3. Remove the kick-starter shaft from 
the right case half (nexv type) or left half 
(older type). 

4. Remove the crankshaft from the left 
case half. The case may be heated gently 
xvith a propane torch in the vicinity of the 
bearing boss to facilitate removal. 

5. Remove the gear clusters and shift 
drum. 



Transmission components (ST90): snap-ring (1); 
countershaft Third gear (2); inainshaft High gear 


6. Refer to inspection procedures fol¬ 
lowing. 

50-70CC MODELS (EXCEPT XR75) 

1. Remove the engine from the frame. 
Remove the cylinder head, cylinder, and 
piston. Remove the left and right-side 
covers and the components therein. 

Refer to the preceding sections for pro¬ 
cedures. 



1 Kick Carter shaft 4 Shift fork shaft 7. Right shift fork 

2 Countershaft 5. left shift fork 8. Kick-starter gear 

3 Mainshoft 6. Center shift fork 9 Shift drum 
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Tensioner arm pivot holt (1) and arm (2) (50-70 cc) 


2. Unscrew and remove the cam chain 
tensioner pushrod bolt, and remove the 
pushrod assembly. Remove the tensioner 
arm pivot bolt, and remove the arm and 
roller assembly. 

3. Remove the shift drum bolt beneath 
the rubber plug on the left crankcase half. 
Remove the eight crankcase screws on 
the left case half. 

The screws are of three different 
lengths. Note their location as they are 
removed. 

4. Separate the cases. The crank and 
transmission will remain in the left half. 

NOTE: If the cases are stuck, they may 

be freed by tapping very gently with a 

plastic mallet. Do not strike the crank¬ 
shaft or transmission shafts. 

5. Remove the case gasket. Pvdl out 
the kick-starter shaft assembly. 

6. With care, tap the crankshaft out of 
the case. The case may be heated slightly 
with a propane torch in the vicinity of 
the crankshaft bearing boss to facilitate 
removal. 

7. Very carefully remove the gear clus¬ 
ters and shift drum assembly as a unit. 

8. Refer to the inspection procedures 
following. 

XR75 

1. Remove the engine from the 
frame. 

2. Remove the top end assembly: 
cylinder head, cylinder, and piston. 

3. Remove the oil filter rotor and the 
oil pump. Remove the clutch, gearshift 
linkage, stopper arm and plate, magneto, 
and countershaft sprocket. 

Refer to the preceding sections for pro¬ 
cedures. 

4. Remove the two phi 1 lips screws at 
the upper left and lower right of the right 
crankcase half. 



Right crankcase half (1) and securing screws (2) 
(XR75) 


5. Split the cases by tapping around 
the mating surface with a plastic mallet. 
The crankshaft and gear clusters will re¬ 
main in the left crankcase half. 

6. Detach the kick-starter return 


spring from the crankcase and pull out 
the kick-starter shaft assembly. 

7. Remove the cam chain from the 
crank sprocket and take out the crank¬ 
shaft. The left case may be heated 
slightly with a propane torch in the vicin¬ 
ity of the crankshaft bearing boss to facili¬ 
tate removal. 



Crankshaft (1), shift fork shaft (2), shift fork (3), and 
shift drum (4) 


8. Remove the shift fork shaft and the 
two shift forks. Remove the shift drum. 

9. Remove the main- and coun¬ 
tershafts and their gears as a unit. 

10. Refer to the inspection procedures 
following. 

Transmission 

Inspection procedures for the transmis¬ 
sion areoutlined in “Engine Rebuilding.” 

Kick-Starter 

1. Check the splines on the kick- 
starter shaft and replace the shaft if they 
are damaged to the extent that they will 
not secure the kick-starter lever properly. 

2. If the kick-starter gear has a plain 
bore, check that it is not galled or worn. If 
the gear has a splined bore, check that 
the splines are in good condition, and 
that the gear does not have excessive 
backlash on its shaft. 

3. Check the condition of the gear 
teeth. On models with the ratchet-type 
kick-starter, the teeth on the side of the 
kick-starter gear are critical. If chipped or 
worn, the gear should be replaced. 

4. Check the condition of the teeth on 
the ratchet gear and replace the gear if 
they are worn. 

5. Check that the gear splines on the 
kick-starter shaft (where fitted) are in 
good condition. Check that the kick- 
starter shaft stopper or spring retainer 
and the stopper on the crankcase are not 
worn or chipped. If a stopper bolt is fit¬ 
ted, be sure that it is firmly secured in the 
case. 

6. Check that the kick-starter shaft re¬ 
turn spring is able to hold the kick-starter 
lever firmly in place. If the lever fails to 
return to its proper position, replace the 
return spring. 

7. Check the retainer spring fitted to 
ratchet-type starters and replace it if bent 
or otherwise damaged. 

Crankshaft 

The crankshaft is a pressed-together 
unit. The connecting rod big end bearing 
is the caged-needle type. In the ev ent of 
damage to the con rod, bearing or crank- 
pin. the crankshaft must be replaced as 
an assembly. 

1. Lubricate the big end bearing with 
oil, and rotate the rod slowly around the 


crankpin. The movement must be smooth 
and silent. 

2. With a dial gauge, check the up-and- 
down (radial) movement of the con rod. 
Compare the reading with the spec¬ 
ification giv en. If rod movement is in ex¬ 
cess of the specifications, the big end 
bearing is worn and the crankshaft must 
be replaced. 

3. With a feeler gauge, check the clear¬ 
ance between the con rod big end and 
the crankshaft flywheel. Compare the 
measurement with the specification 
given for axial clearance. 



Checking lug end side clearance (2) with a feeler 
gauge (1) 

4. Place the crankshaft on a set of 
V-blocks, and check the crankshaft run¬ 
out with a dial gauge. Check both ends of 
the crank. Compare the run-out reading 
with the specification given for your 
model. If excessive, the crank must be 
replaced. 

Crankshaft run-out will be one half of 
the trvie indicated reading of the gauge. 

Crankcases 

1. Check for damage to the bearing 
bosses, especially for stress cracks 
around the bearing boss. 

2. Be sure that both case half mating 
surfaces are free of any traces of old gas¬ 
ket or gasket material. 

3. Place each case half on a flat surface 
and check for warpage bv probing around 
the mating surface with a feeler gauge. 
Maximum acceptable case warpage is 
0.03 mm (0.002 in.). If warped, cases 
should be replaced. 

4. Minor scratches on the mating sur¬ 
faces can be remov ed with an oilstone, al¬ 
though it is not permissible to remove 
much metal. 

5. Case halves must be scrupulously 
clean before assembly. Be sure that all oil 
passages are clear and that any dowel 
pins fitted between the case halves are 
installed. 

Crankcase Assembly 

100-125 CC MODELS 

1. Assemble the shift drum mecha¬ 
nism if it was disassembled. The left 
gearshift fork is secured by a spring- 
loaded ball. To install, insert the spring 
and the ball into the shift fork, push the 
ball down with a thin screwdriver, and 
slip in the shaft. 

2. Install the components into the case 
in the reverse of the removal procedure. 
Note the following points: 

a. Install the crankshaft into the case 

by pushing it straight in until the bear¬ 
ing is seated. Do not strike the end of 

the crankshaft to install it; 
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installing the shift folk shall (l) in I ho huh (2' h> 
compressing tin* hall ami spring 1.1) with a thin 
philhps serewdm er (1(H)-125 tv) 

b. Install the gear clusters fust, then 
the shift drum. Position the shill drum 
so that the neutral switch rotor would 
he parallel with the cylinder. This is 
equivalent to Neutral Noting the locat¬ 
ing marks on the shift forks, install the 
right, center, and left forks, in that 
order, engaging the earn follower pin of 
each fork with the proper groove in the 
shift drum. Then install the shift fork 
shaft; 

c. Install the kick-starter shaft. Ik- 
sure that the return spring is seated in 
the crankcase. The retainer spring 
must protrude through the hole in the 
crankcase as illustrated; 

d. Lubricate all hearings with motor 
oil; 



The neutral switch rotor (*0 on the shift drum (3) 
should he parallel with the cylinder (about 10° 
from vertical) when installing the shift forks (100- 
125 cc) 



When installing the kick-starter assemhh (I). he 
sure that the end of the return spring (2). is filled 
into the cutout in the case (3) 



The end ol the retainer spring protrudes through 
hie hole in the cast* 
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t MoinshoO 
2. Counlmhaft 

3 Countershaft low gear (35T) 

4 Matnshofl second gear (I7T) 

5 Countershaft second geor (31T) 

6 Moinshoft high gear (21T) 

7 Countershaft high gear 
8. Countershoft sprocket 

9 Sprocket lockptale 


tO. Geor sleeve 
11. Sprocket bolls 

12 Thrust washer 

13 Thrust wosher 

14 Splined wosher , 

13. Ci.dip 

16. Counlershait oil seol I ' 

17. Ball bearing (6203) 



Z50 transmission components 



Counlershait low gear (35T; 
Mamshaft second gear (17T) 
Countershoft second geor OIT) 
Mamshafl third geor 
Countershaft third geor 26T) 
Moinshoft high geor '24T) 
Countershaft high geor (23T) 


12 Collar 

13 Sprocket bolts 

14 Thrust wosher 

15. Splined wosher 

16. Circlip 

17 Oil seal 

18 Ball bearing 16203) 
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e. Fit a new gasket. Ensuring that 
the transmission is in Neutral, assem¬ 
ble the case halves. Do not force the 
cases together. Install the* crankcase 
screws and tighten them in a cross pat¬ 
tern, to about 8 ft lbs; 

NOTE: Do not use the screws to mate 
the cases. This should he accomplished 
before they are tightened. 

f. Check for free rotation of the 
crankshaft and the gears, and operation 
of the kick-starter and shifter. * 

9 Occ MODELS 

1. Assemble the shift drum mecha¬ 
nism if it was disassembled. Slide the 
forks onto the shift drum, install the 
pins, and fit the securing clips. 

2. Assemble the shift drum assembly 
and the gear clusters and insert them into 
the left crankcase half. On newer models, 
the kick-starter shaft is inserted into the 
right crankcase half, the left half on older 
machines. 



Kick-starter component?, (late models, 90 ec) 



3. Install the crankshaft in the left case 
half, after heating the case as on removal 
Do not strike the crankshaft to seal the 
bearing. 

4. Lubricate all interior components 
with motor oil. 

5. Be sure that the mating surface 
dowel pins are in place. Fit a new gasket. 
Mate the ease halves. Do not force or 
strike the cases to bring them together. 

6. Fit the case screws and the shift 
drum bolt 

7. Check for smooth rotation of the 
crank and correct operation of the shifter 
mechanism. 

50-70CC MODELS (EXCEPT XR 75) 

I. Assemble the shift drum mecha¬ 
nism if it was disassembled. Slide the 
forks onto the shift drum, install the pins, 
and fit the securing clips. 


Installing the gear clusters (50-70 cc) 

2. Assemble the shift drum assembly 
and the gear clusters and insert them into 
the left crankcase half. Insert the kick- 
starter assembly. 

3. Install the crankshaft in the left case 
half, after heating the case as on removal. 


Engine and Transmission Specifications 

125 cc Models (1975 and Earlier) 




Standard 
mm (in.) 

Serviceable Limit 
mm (in.) 

ENGINE 

Cylinder l>ore diameter (standard) 

56.00-56.01 (2.2017-2.2051) 

56.10 ( 2.2086) 

Piston OD (standard) 


55.74-55.76 (2 1945-2.1953) 

55.65 (2.1810) 

Pistun-c \ linder clearance 


0.025-0.05 ( 0.001-0.002) 

0.1 (0.004) 

Wrist pin hole ID 


15 002-15.008 ( 0.5906-0.5909) 

15.04 (0.5921) 

Wrist pin OD 


14.994-15.000 ( 0.5903-0.5906) 

14.96 (0.5890) 

Piston ring side clearance 

Top 

0.025-0.055 ( 0 0010-0 0022) 

0.09 (0.0035) 


2nd 

0.015-0 045 (0.0006-0.0018) 

0.09 ( 0.0035) 

Piston ring end-gap 

Top 

0 15-0.35 ( 0.0059-0.0138) 

0.5 ( 00197) 


2nd 

0.15-0.35 (0.0059-0 0138) 

0.5 (0.0197) 


Oil 

0 30-0.90 (00118-0.0.354) 

— 

Connecting rod big end liearing clearance 

0-0.008 ( 0-0.0003 ) 

0 05 ( 0.0020) 

Connecting rod lug entl side c 

learnnee 

0 05-0 30 ( 0 0020-0 01 1S ) 

0.8 (0.0315) 

Crankshaft run-out 

Left-side 

0 02 (0 0008) max 

0.05 (0.0020) 


Right-sule 

0 015 ( 0 0006 ) max 

0.05 ( 0 0020 ) 

Rocker ann-tn-shalt clearance 


0.910-0.052 (0 0006-0.0021 ) 

0.08 (0.0032) 

Cam height 

In 

31.900 ( 1 2561) 

31.776 ( 1.2510) 


U'x 

31 496 ( 1 2100) 

31 366 ( 1.2349) 

Valve stem Ol) 

In 

5.450-5 465 ( 0.21 40-0 2175 ) 

541 (02130) 


Ex 

5 4 30-5.4 45 ( 0.2138-0 2167) 

5.39 (0.2122) 

Valve stein-to-guide clearance 

In 

0.01-0.035 (0 0001-0.001 1) 

0.12 (0 0047) 


Ex 

0 03-0 055 (0 0012-0 0022) 

0.11 (0.0055) 

Valve se.it width 


0.7 (0.028) 

1 5 (0.059) 

Valve spring tree-length 

Inner 

36.55 ( 1 4390) 

33.2 ( 1 3071 ) 


Outer 

116(1 6378) 

37.5 ( 1 (761) 

TRANSMISSION 

Clutch friction disc thickness 


2 9-3.0 (0.1142-0 USD 

2.6 (0.1024) 

Clutch plate warpage 


0 l (0.00,39) max 

0.2 i 0.0079) 

Clutch spring free-length 


35 5 ( 1 3976) 

32 ( 1 260) 

Shi It fork ID 


12.000-12 018 (0 1724-0 1732) 

12 05 (04741) 

Shift fork shaft 013 


11 976-11 991 (0.4715-0.4722 ) 

11 96 ( 0 4709 ) 

Shift fork finger width 


4 93-5 .00 (0.1911 -0.1969) 

4.7 ( 0.1859) 

Kick-starter gear ID 


24.900-24 921 (0 9803-0.9811 ) 

21 94 (0.9819) 

Transmission gear backlash 


NA 

0.2 (0.008) 
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Do not strike the crankshaft to seat the 
hearing. 

4. Lubricate all interior components 
with motor oil. 

5. Be sure that the mating surface 
dowel pins .ire in place. Fit a new gasket. 
Mate the case halves. Do not force or 
strike the cases to bring them together. 

6. Fit the case screws. Note that the 
case screws are of different lengths. 
Tighten the case screws in a cross pattern 
to about 8 it lbs. Do not tighten the 
screws unless the cases are mated. Do 
not use the screws to mate the cases. 

7. Hold the shift drum against the case 
and install the shift drum bolt. 

8. Check for smooth rotation of the 
crank and proper operation of the shift 
mechanism and kick-starter. 

XR75 

1. Install the gear clusters together in 
the left crankcase half. 

2. Install the shift drum insuring that 
the neutral switch rotor on the drum 
points toward the neutral switch on the 
case. 

3. Install the center gearshift fork, en¬ 
gaging it first with the mainshaft Third 
gear and then with the groove in the shift 
drum. 

4. Install the right gearshift fork en¬ 
gaging it with the countershaft Second 
gear and the shift drum. Install the shift 
fork shaft. Check gear rotation. 



Installing the shift fork shaft (1) (XH75) 


5. Install the kick-starter shaft, engag¬ 
ing the end of the return spring with the 
crankcase lug. Install the kick-starter 
pedal onto the shaft, and use it to rotate 
the shaft until the kick-starter spring re¬ 
tainer can be pushed down into the 
recess in the case. 

6. Loop the cam chain through the 
cutout in the left case, then install the 
crankshaft. The case bearing boss may be 
heated slightly as on removal to facilitate 
installation of the crank. 



Rotate* the shaft as shown until the spring retainer 
(2) can he pushed down into the recess (3). The 
other end of the return spring must he engaged as 
shown (1). 

7. Lubricate all interior components 
with motor oil. 
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125 CC 

Mattel i < 2970) © 




Standard 

Serviceable Limit 



mm (in.) 

mm {in.) 

ENGINE 

Cylinder bore diameter ( standard) 

56.50-56.51 (2.2244-2.2247) 

56.60 ( 2.2283) 

Piston OD (standard) 


56.46-56.48 (2.2228-2.2236) 

56.35 ( 2.2184) 

Crankshaft run-out Left and ri 

ight sides 

0.02 (0.0008) 

0.05 (0.0020) 

Valve spring free-length 





Inner 

39.2 (1.5433) 

35.2 (1.3858) 


Outer 

44.85 (1.7658) 

40.5 (1.5945) 

© For all other 1976 engine 

specifications, refer to "125 CC Models (1975 and Earlier).” 



100 cc Models 


ENGINE 

Cylinder bore diameter (standard ) 

50,50-50.51 ( 1.9881-1.9885) 

50.56 ( 1.9906) 

Piston Ol) (standard) 


50.47-50.49 (1.9870-1.9878) 

50.38 (1.9835) 

Piston-cylinder clearance 


0.025-0.05 ( 0.001-0 002) 

0.1 (0.004) 

Wrist pin hole ID 


14.002-14.008 (0.5513-0.5515) 

14.04 (0 5528) 

Wrist pin OD 


13.994-14 000 (0.5509-0.5512) 

13.96 (0.5496) 

Piston ring side clearance 

Top 

0.015-0.045 ( 0.0006-0 0018) 

0 09 ( 0.0035 ) 


2nd 

0.015-0.045 ( 0.0006-0.0018) 

0,09 ( 0.0035 ) 


Oil 

0.015-0.045 ( 0.0006-0.0018) 

0.09 ( 0.0035 ) 

Piston ring end-gap 

Top 

0.15-0.35 (0.0059-0.0138) 

0.5 (0.0197) 


2nd 

0.15-0.35 (0.0059-0.0138) 

0.5 (0.0197 


Oil 

0.15-0.35 (0.0059-0.0138) 

0.5 (0 0197) 

Connecting rod big end hearing clearance 

0-0.008 ( 0-0 0003 ) 

0.05 (0.0020) 

Connecting rod big end side clearance 

0.05-0.30 (0.0020-0.0118) 

0.8 (0.0315) 

Crankshaft run-out 

Left-side 

0.02 (0 0008) max 

0.05 (0 0020) 


Right-side 0.015 ( 0.0006) max 

0.05 ( 0.0020) 

Rocker ann-to-shaft clearance 

0 016-0.052 ( 0.0006-0.0021) 

0.08 (0.0032) 

Cam height 

In 

31.903-32.063 ( 1.2560-1 2623) 

31.853 ( 1 2541) 


Ex 

31.039-31.199 (1.2220-1.2273) 

30.989 (1 2200) 

Valve stem OD 

In 

5.450-5.465 (0.2146-0.2175) 

5 41 (0.2130) 


E\ 

5.430-5.445 (0 2138-0.2167) 

5.39 (0.2122) 

Valve stem-to-guide clearance In 

0 01-0.035 (0.0004-0.0014) 

0.12 (0.0047) 


Ex 

0.03-0.055 ( 0.0012-0 0022) 

0.14 (0.0055) 

Valve %cat width 


0.75 (0.0295) 

1.5 (0 059) 

Valve spring free-length 

Inner 

33 5 ( 1,3189) 

.30 2 ( 1.1890) 


Outer 

40 9 ( 1.6102) 

36.8 ( 1.4488) 
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8. Install the two dowel pins on the 
case mating surface, fit a new gasket and 
install the other case half. 

9. Be sure that the cases are mated all 
the way around (do not force the cases 
together), then install and tighten the two 
case screws. 

10. Check for smooth crankshaft rota- 


100 

cc Models 




Standard 
mm (in.) 

Serviceable Limit 
mm (in.) 

TRANSMISSION 




Clutch friction disc thickness 


2 9-3.0 (0. 1 142-0.1181) 

2.6 (0.1024) 

tion and for proper operation of the 
shifter and kick-starter. 

Clutch plate warpage 


0.1 (0.0039) max 

0.2 (0.0079) 

NOTE: When mating the cases, be sure 
that each shaft and the end of the kick- 
starter retainer spring enter their 
holes in the right case. 

Clutch spring Iree-length 


35.5 ( 1.3976) 

32 (1.260) 

Shift fork ID 


12 000-12.018 (0.4724-0.4732) 

12.05 (0.4744) 



Shift fork shaft OD 


11.976-11.994 (0.1715-0.4722) 

11.96 (0.4709) 

Engine torque specmcanons 

100-125 cc Models 

Shift fork width 


4.93-5.00 (0.1941-0.1969) 

4.7 (0.1859) 

Port 

Torque (ft lh$) 

Kick-starter gear ID 


24.900-24.921 (0.9808-0.9811) 

24.94 (0.9S19) 

Cylinder head 

Spark advance mechanism boll 

Cam sprocket 

C\ liruler mounting bolt 

Alternator rotor 

11.5-14 5 

5.8- 87 

5.8- 8.7 
8.7-13 0 

18.8- 23 2 

Transmission gear backlash 


— 

0.2 (0.008) 


90 

cc Models 


Alternator stator 

Crankcase cover screws 

5.8- 8.7 

5.8- 87 
5.8-87 
29.0-36 0 

2 9-4 4 

ENCINK 




Oil filter rotor 

Oil pump gear cover 

Cylinder Imre diameter (standard) 


50.0-50 01 ( 1.9685-1.9689) 

50.1 (1.9724) 

Oil pump body- 
Clutch spring 1 m>Us 

Cearshift drum stopper l>olt 

Cearshift drum stopper plate 

5 6-87 

5 6-8.7 
5.6-8.7 

5 6-8.7 

Piston OD ( standard ) 


49 97-49 99 ( 1.9674-1.9681 ) 

49.9 ( 1.9646) 

Piston-cy hnder clearance 


0.025-0.05 ( 0 001-0 0021 

0. 1 ( 0.004 ) 

50-90 cc Models 

Crank ease screws 

Cylinder head stud nut 

Cylinder side holt 

Cylinder head side bolt 

Camshaft sprocket bolts 

Cylinder head right-side cover 
Cylinder head left-side cover 

Valve adjuster locknut 

Cam chain tensioner pushrod 


5.8-80 

Wrist pin hole dearante 


0.002-0.004 ( 0 0008-0.0006) 

0.05 ( 0.002) 

6.5-8.7 
5.8-80 
7.4-10.8 

Piston ring side clearance 


0.01-0 045 (0.0004-0.0018) 

0.12 (0.0047) 

3.6-65 

5.1-6.5 

5 8-8.7 

5 1-7 2 
10.8-18 1 

Piston ring end-gap 




Compression rings 


0.15-0 35 ( 0.0059-0.01.39) 

0.5 ( 0.020) 

Oil pump 

Shilt drum l»olt 

Shift drum stopper plate 

Shift drum stopper 

Clutch hub nut 

5.8-87 

6 5-10.8 
65-9.4 

Oil ring 


0 15-0 40 (0.0059-0 0158) 

0.50 (0.020) 

7 2-11.6 
27.5-32 5 

Connecting rod big end clearance 


0-0.01 ( 0-0.0004) 

0.05 ( 0.002) 

Might crankcase cover 

Left crankcase cover 

Alternator/magneto rotor 
Countershaft sprocket 

Oil drain bolt 

5 8—8. i 
5.8-80 

23 9-27.5 

Connecting rod big cud side ilea ranee 


0 10-0 35 (0.0039-0.01381 

0.80 (00315) 

6.5-108 

181-25.3 

Crankshaft run-out 


0 03 (0.0012 ) max 

0.10 (0.0039) 

Carburetor 

Spark plug 

6 5-10.1 

8 0-10 8 

Rotker arm II ) 


10 00-10.02 (0 3937-0 39 HI 

10.1 (0.3976) 

XH75 

5.1-8.7 

5.1-8.7 

5.8-8.7 

Rex ker arm shaft OD 


9.972-9 9S7 0 3926-0 3912 ) 

9 92 ( 0 3906 ) 

Crankcase screws 

Crankcase cover screws 

Cylinder head cover 

Valve stem OD In 


5 155-5.465 ( 0.2148-0 2152 ) 

5 135 (0.2140) 

Camshaft holder 

Camshaft sprocket 

Carburetor manifold 

Magneto rotor 

Oil filter rotor 

5 8-87 
7.3-11 6 
5.8-87 
21.7-27.5 
25 3-32 6 

Ex 


5 435-5.445 (0.2110-0.21 141 

5.415 (0.2133) 

Valve stem-guide clearance In 


0.010-0.030 ( 0.0001-0.0012) 

0 06 ( 0.0024) 

Tappet adjuster lockout 

Engine drain plug 

5.1-8.0 
14.5-21 7 

Lx 


0.030-0.050 ( 0.0012-0 0020 ) 

0.08 (0.0032) 



Valxe seat w idth 


0.70-1.20 (0.0276-0.0472) 

1.50 ( 0.059) 

General Torque Specifications 

Valxc guide II ) 


5.475-5 485 ( 0 2156-0 2160) 

5.525 ( 0.2175) 

Part 

Torque (ft Iht) 

Valve spring frcc-length Inner 


26.5 ( 1.0433) 

25,5 ( 1.0039) 

5 mm machine screws 

6 mm machine screws 

6 mm hex bolts 

8 mm hex bolts 

10 mm hex bolts 

22-2.9 

5 0-7 2 

Outer 


31.8 (1.2520) 

30.6 ( 1.2047 ) 

5.8—8. i 
130-18.1 
21 7-28.9 

TRANSMISSION 




6 mm flange Irolts 

8 nun flange bolts 

10 mm flange bolts 

7.2-10.1 

17 4-21.7 
21.7-28.9 

Clutch friction disc thickness 

Manual clutch 


2.8-2 9 (0.110-0.11 1) 

2 1 (0.094) 


Centrifugal clutch 2.65-2.75 (0.104-0.1 OS) 2.25 ( 0.087) 
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Honda 4-Stroke Singles 


LUBRICATION 

SYSTEM 


OIL PUMP SERVICE 


50-90 cc Models 

1. Hniunr lilt* right crankcase cover 
and clutch assembly as described in the 
“Engine and Transmission” chapter. 

2. Remove ihe three mounting screws 
and/or bolt from the oil pump, and re¬ 
move the oil pump assembly. 



Oil pump (1) iincl cover (2) (50-90 cc) 


3. Remove the cover screws and re¬ 
move the cover. Remove the inner and 
outer rotors, and inspect for obvious dam¬ 
age. 

4. Install the rotors and measure the 
clearance between the outer rotor and 
the oil pump body with a feeler gauge. 
Replace the pump if clearance is exces¬ 
sive. 



ThUtfir** Gauge 



Measuring outer rotor-to-pmnp !><xl> clearance 

5. Measure the rotor end-play by plac¬ 
ing a straightedge across the cover sur¬ 
face with the gasket in place and measur¬ 
ing the clearance between the 
straightedge and the rotors with a feeler 
gauge. 



Checking rotor end-plax 


6. Measure the clearance between the 
rotors with a feeler gauge. Excessive 
clearance \s iII cause excessive bac klash 
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90 

vc Moil vis 



Sfiiin/*r</ 

icon in ) 

Nt*ri u riili/r /-iiitif 

MUM (IK 

1 It V\S\MSS|ON 

( Intel) pi.ilc warpage 

tilt) it) (Nil max 

0 2 fO 00.S) 

Clutch spring licc-length 

Manual elute h 

20 s i i <r>5 11 

25 8 ( 1 012 ) 

(Yutriliig.il cInt«. h 

27 o i nan 

20 0 ( 1 021) 

Shift lork It) 

<2.0-<2.025 ( 1 fir 15-1.1)545) 

12.1X15 ( 1 (1.501 ) 

Shill drum Ol) 

•11.950- 11 975 ( 1 .(>51 ()-1 0.522 ) 

•11.93 ( 1.0508) 

Shill fork linger width 

5 90-0 01 (0 2317-0 2 )78) 

5 70 ( 0.2241) 

't'ransinission gear backlash 

O OSI-l) 170 (0.(H))3-0.0(Ki7) 

0.25 (0.0098 1) 

70 

cc Models 


km; INK 

Cylinder hore diameter ( standard) 

17 (K)- 17.01 ( 1 850*1-1.850S) 

17 ) ( I 8540) 

Piston OH ( standard ) 

'10.98—10.99 ( 1 8197-1 850' 

10.9 ( 1.810.5) 

Pislon-cx linclcr c learance 

0.025-0 050 (0 001-0.002) 

0 1(0 (X) 1) 

Piston ring side clearance 

( 'oinpicssion rings 

0.015-0.015 | 0 0000-0.0018 ) 

0 1 (0 001 ) 

Oil ring 

0.010-0.015 (0 0001-0.0018) 

0 1 (0(X)J) 

Piston ling end-gap 

Compression rings 

0 15-0.35 llUXffi-O.OH) 

0,5 ( 0 020) 

Oil ring 

0 15-0.10 (0 000-0 010) 

0.5 (0.020) 

Valve scat width 

10-1 3 (0 010-0 051 ) 

2 0 (0 080) 

Val\e guide ID 

5 175-5.485 ( 0.2150-0 2159 ) 

5,52-5 (0.2175) 

Valve slnn Ol) In 

5 155-5 10.5 (0 2118-0.2187) 

5 10 (0 2120) 

Kx 

5 135-5.115 (0.2070-0 2109) 

538 ( 0 2018 ) 

Valve stem-guide c leaiame In 

0 01-0.03 ( 0.0001 0.0012) 

0 08 ( 0 1X).)2) 

1 A 

003-0.05 ( 0.0012-0 002) 

0 1 (0001 

Vahe spring lice-lenglh Outer 

28.1 (I 100) 

20.9 ( 1 059) 

Inner 

2.5 1 (0.988) 

21.9 (0911) 

Connecting md lug end axial cle aranc e 

0.1-0 15 <0001-001 IS i 

0 8 i 00115) 

Connecting rod big end radial Heaianee 

001 0012 i 0 (XKM-0 (XX)5 

0 0.5 ( 0 IX>2 ) 

THANSMISSION 

('lute’ll tin turn disi thickness 

1 50 M) 1 IS) 

1 10 10 122) 

(dutch plate warpage 

— 

0 15 (0.1XK1) 

Clutch spring Iree-length 



M.itmal < lute li 

20 0 (0 79 

1911 i 0 75) 

( eiitrilug.il i lute h 

21 1 fO.SI) 

20 1 ( 0 SO ) 














































Honda 4-Stroke Singles 


and noisy pump operation. Replace the 
pump if clearance is excessive. 

7. Assemble the pump using a new 
cover gasket. The gasket must not touch 
the rotors. Try to turn the pump by hand, 
it should turn freely with little resis¬ 
tance. 



Be sure lhat the driving tab of the pump is prop¬ 
erly fitted into its slot upon installation 


8. Install the pump on the engine. Be 
sure to line up the tab on the pump drive 
with the slot in the pump driveshaft. 

XR75, 100-125 cc Models 

1. Drain the crankcase. Remove the 
exhaust system. Remove the kick-starter. 

2. Disconnect the clutch cable from 
the right-side cover. Remove the skid 
plate and step bar (if fitted). 

3. Remove the right crankcase cover. 

4. Remove the oil filter rotor cover. 

5. Using the special wrench, remove 
the rotor nut. 

NOTE: To stop the crankshaft from 
turning, engage the transmission and 
apply the rear brake or use a block of 
wood jammed between the primary 
gear and the clutch gear. 

6. Remove the oil pump gear cover. 



Lubrication system (100-125 cc) 


7. Remove the oil pump drive gear 
and shaft. Note the thrust washer on the 
end of the shaft. 

8. Remove the two pump mounting 
bolts and remove the oil pump. 

9. Remove the two screws from the 
cover on the back of the oil pump, and 
remove the cover. 

10. Remove the two rotors and inspect 


70 cc Models 


TRANSMISSION 



Standard 
nnn (in.) 

Svri icvahlc Limit 

Shift drum diameter 


33.95-33.98 (1.3366-1.3377) 

33.9 (1.335) 

Shift fork ID 


34.0-34.03 (1.3385-1.3395) 

34.2 (1.347) 

Shift fork finger width 

Right 

5 5-6.3 (0.217-0.248) 

5.3 (0.209) 


Left 

4.5-5.3 (0.177-0 209) 

4.3 (0.169) 

Transmission gear backlash 


0.09-0.18 ( 0.0035-0.0070) 

0.25 (0.010) 

XR75 

ENGINE 

Cam height 

In 

27 677-27 717 (1 0896-1.0972) 

27.5 (1.0827) 


Ex 

27.540-27.586 (1.08-33-1 0861) 

27.36 (1.0772) 

Rocker arm-lo-shaft clearance 


0.013-0 037 ( 0.0005-0.0015) 

0.1 (0.0039) 

Valve seat width 


1.0 (0.0394) 

1.5 (0.0591 

Valve stem OD 

In 

5 450-5 465 (0.21 16-0 2152) 

5.42 (0.2134) 


Ex 

5.430-5 415 (0.2138-0 214 1) 

5.40 (0.2126) 

Vahe-to-valve guide clearance 

In 

0.01-0 03-5 (0.0004-0.0014) 

0.08 (0 0031 ) 


Ex 

0.03-0 055 ( 0 0012-0.0022) 

0.1 (0.0019) 


XR75 


ENGINE 


Valve spring free-lenglh 

Inner 

28 05 (1 10 4 3) 

27 .0 (1.0630) 


Outer 

33 8 ( 1 3307 ) 

32 7 ( 1.2874) 

Cylinder l>ore (standard) 


47.0-47.01 ( 1.8504-1.8508) 

47.1 ( 1.85*43) 

Piston OD (standard) 


46.97-46.99 (1.8492-1.8500) 

46.80 (1.8425) 

Cylinder-piston clearance 


0.025-0.050 ( 0 001-0.002) 

0.1 (0.004) 

Wrist pin hole diameter 


13.002-13.008 (0.5119-0.5121) 

13.06 (0.5142) 

Wrist pin OD 


12.994-13.00 (0.5116-0.5118) 

12.9 ( 0.5079) 

Piston ring side clearance 

Compression 

0.015-0.045 ( 0.0006-0.0018) 

0.15 ( 0.0059) 


Oil 

0 

0.15 (0.0059) 

Piston ring end-gap 

Compression 

0.15-0.35 ( 0.0059-0.0138) 

0.5 (0.0197) 


Oil 

0.3-0.9 ( 0.012-0.035) 

0.5 (0.0197) 

TRANSMISSION 

Friction disc thickness 


2.8-2.9 (0.1102-0.1142) 

2.5 (0.0984) 

Clutch plate warpage 


0.1 (0.0039) max 

0.2 (0.0079) 

Clutch spring free-length 


27.3 (1.0748) 

25.3 ( 0.9961) 

Cam chain guide wear 


— 

1.0 (0.0394) 

Cam chain tensioner wear 


— 

1.0 (0.0394 ) 
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XH75 




Shititlunl 

\i ii it mbit l.iiinl 
linn (lit ) 

TK WSYMSSK >.N 

Mult fork finger width 


4 93-5 0 (0 19-41-0 1969) 

4.5 (0.1772) 

Shi!t lork bore diameter 


12 00-12.018 (0 4724-0.4731 ) 

12 05 (0.4726) 

Shift fork guide OD 


11.976-11 994 (0.4715-0.4722) 

11.9 (0 4685) 

Shift fork guide pin-to-drum 
elea ranee 

groove* 

0.05-0 2 (0 0020-0 00791 

0 3 (0.0118) 

('ear backlash 

I.nw 

0.085-0 169 ( 0 0033-0 0067) 

— 


Second 

0 089-0.179 (0 0035-0 0070) 

0 2 ( 0 0079) 

('.ear backlash 

Third and 
Fourth 

0 084-0 170 ( 0 00.33-0 0067 ) 

— 


Pump (2) and mounting bolts (I) 



Pump cover (1), outer rotor (2), and inner rotor (3) 

them for any obvious damage such as 
chipped teeth. 

11. Check the outer rotor-to-pump 
body clearance and compare the reading 
with the proper specification. Replace 
the pump if clearance is excessive. 

12. Check the inner rotor-to-onter 
rotor clearance, and compare the reading 
against the proper specification Replace 
the pump if the clearance is excessive. 

13. When installing the pump, always 
use a new pump gasket. Be sure that the 
gasket does not contact the rotor. 

14. Install the two rotors, and replace 
the pump cover. Line up the lug on the 
cover with the notch of the pump body. 

15. Install the oil pump driveshaft into 
the pump. Line up the cutout on the 
driveshaft with the inner rotor. 

16. Place the two O-rings in position 
in the lower crankcase and replace the 
pump, drive gear, and gear cover. 



When fitting the coxer. note that the big of the 
cover should align "ith the notch of the pump 
l>od\ 
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65 cc Models 


kncim: 

Cylinder bore diameter (standard) 

4 1.0 ( 1.731) 

411(1 738) 

Piston 013 (standard ) 


43 5 (1711) 

12.5 ( 1 708) 

Piston-cv finder clearance 


(1.025-0 050 ( 0 001-0.002) 

0 ! (0 004) 

Piston ring side clearance 

Compression 

0 (115-0.0-15 (0.0006-0.0018) 

0.12 (0 005) 


Oil 

0.010-0 015 (0 (KX)4-0 (K)I8) 

0 12 ( 0.005 ) 

Piston ring end-gap 

Compression 

0.15-0.35 (0.006-0.014) 

0.5 (0 020) 


Oil 

0.1-0 35 (0.001-0.014 ) 

0 5 (0 020) 

Valve guide 11) 


5.5 (0.217) 

5.53 (0.218) 

Valve seat 


5.5 (0.217) 

5 44 (0214) 

Valve stem diameter 

In 

1.0-1.3 ( 0 010-0.051) 

2 0 ( 0 080) 


Kv 

5,5 (0 217) 

5.44 (0.211) 

Valve stem-guide clearance 

In 

0 010-0.030 (0 0004-0 0012) 

0.06 (00023) 


Kv 

0 030-0 050 (0 (Mil2-0 0020) 

0.08 (0.0012) 

Valve spring free-length 

Outer 

27 4 ( 1.080) 

26 2 ( 1.030) 


Inner 

25.1 (0.990) 

23.9 (0 91(1) 

Connecting rod lug end radial 

clearance 

0-0.012 ((Ml.0005) 

0.05 (0 (K)2 ) 

Connecting rod fug end axial cle 

•aranec 

0.10-0 3.5 (0 001-0.01 11 

0 6 (0 021) 

Crankshaft run-out 


0.015 (0 0006) 

0 05 < 0 002 ) 

THANSMISSION 

Friction disc thickness 


3 5 (0.138) 

3.1 (0 1221 

Plate warpage 


— 

0 15 (0 006) 

Clutch spring Irrc-length 


P) 2 (0756) 

18 2 (0717) 
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Oil circulation (90 cc) 


Oil Pump Specifications 


Scm H'Ctddt 


Model 

Stnudanl 

/.Mill/ 

50-90 cc 

Hntnr-puinp ImkIn 
clearance (inin/in ) 

0 10-0.15 0 00 1-0 000 

0 20/0 (KI79 

Hutor-tnp of 1hkI\ 
clearance (inin/in.) 

0 02-0.07/O.OO.S-O 027 

0 12/0 0017 

Holm-rotor 

clearance (mm/iii.) 

0.02-0.07/0 00S-0.027 

0 12/0.0047 

XR75 

Hotor-pump ImmK 
clearance (min/iii.) 

0 15/0.0059 

0.20/0.0079 


Serviceable 


Mrrdrl 

Standard 

Limit 

Hotnr-iotor 

clearancc (iiim/in 

0.15/0.00.59 

0.20 0 0079 

100-125 cc 

Holm-pump l»o<l\ 
clearamc (nirn/in > 

0 15-0 20 0 000-0 OOS 

0.25/0 01 

Hutnr-iotur 

clc.iiam i ( mm/iii.) 

0.15/0.00/i 

0 20/0 (X)79 
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50 cc Models 




Sfum/«rt/ 
min (in ) 

Sc/i trrnhlt /.ittilf 

ININ (Ml ) 

•:ncini: 

Cylinder Imre di.iincti i ( Omnliml) 

39 0<I5I> 

39 1 ( 1 55) 

IVtnn ill.uncle r ( sl.mdlud ) 


)9 <KS-)9 on < t.5.31-1.515) 

18.88 ( 1 5)0) 

P'lslon-i'v limit • t It .u .iih c 


0025-0 050 (0 001-0 002) 

0 1 (0001) 

I’lslnn ring side t It .ii.intr 

( 'ompicssion 

0 015-0 0 15 ( (1.0000-0 0018 ) 

0 12 (0 005) 


Oil 

0()|0-() (115 (0 000 1—0.001 S ) 

0 12 ( 0.005) 

Piston ring rnd-g.ip 

Ciimpicssinn 

0 15-0 >5 (0 000-0 Oil) 

0 5 (0 020) 


Oil 

0 1-0.15 < 0 00 1-0.011) 

0 5 (0 020 ) 

Valve guide It) 


.5 5 (0.217) 

5 53 (0.218) 

Valve seat 


1 0-1 1 (0.010-0.0.51 ) 

2 0 ( 0 080) 

Valve sh in dmnu h r 

In 

.5 5 ( 0 217) 

5 11 (0.21 1) 


IN 

5 5 (0.217) 

5 II (0.211) 

\ .live stem-guide clearance 


0.010-0.0)0 (0 0001-0.0012) 

0 06 (0.0023) 


IN 

0 0)0-0 050 ( 0 (H) 12-0.0020) 

0 08 (0.(H) )2) 

Valve spring Iree-lengtli 

Outer 

28 1 ( l.HHi) 

26.9 ( 1.060) 


Inner 

25.1 (0 990) 

23.9 ( 0.910 ) 

Connecting rod big end radial 

clearance 

0-0.012 ( 0-0.0005) 

0.05 (0.002 ) 

Connecting rod big end avial cIt 

\irant e 

0.10-0,35 ( 0.001-0.01 1) 

0.6 (0.021) 

Cranksh.ilt inn-ont 


0.015 (0.00(H)) 

0.05 ( 0.002) 

TRANSMISSION 

Friction disc thickness 


.3,5 (0.t38) 

3 1 (0 122) 

Plate warpage 


— 

0.15 (0.006) 

Clutch spring frec-lcngth 


19.6 (0.772) 

18.2 (0.717) 


NA Not available 


FUEL SYSTEM 

CARBURETOR 

The following section deals with the 
removal and installation, and disassem¬ 
bly and assembly of the carburetor. In¬ 
spection and service is outlined under 
“Carburetor” in “General Information.” 

Removal and Installation 

Procedures will vary depending on 
model. 

I. Unscrew the carburetor cap and 
pull the throttle slide assembly out of the 
carburetor. If the slide assembly is to be 
disassembled, see the procedure below. 
If not, place a small plastic bag around 
the assembly to keep out dirt, and place it 
out of the way. N ote that mishandling the 
assembly may necessitate replacement 
of the slide or needle. 



The main (I) and reserve (2) fuel lines must he cor¬ 
rectly connected 


2. On models which have the fuel pet- 
cock located on the carburetor float bow l 
(CT and ST models for example), pinch 
off the fuel main and reserve lines with a 
small C-clamp or the like; move the fuel 
line clips back up the line and disconnect 
the main and reserve lines from the car¬ 
buretor. Be sure to note where each line 
is connected before disconnecting them. 

Alternately, loosen the carburetor 
drain knob, turn the peteock to “reserve” 
and allow the contents of the tank to 
drain into a container by way of the drain 



50-70 cc lubricating system. (1). centrifugal oil filtci, (2> oil pump. (3). filter screen 
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line. 

3. On other models, check that the fuel 
is shut olT, and disconnect the fuel line 
from the carburetor. 

4. Remove the float bowl drain plug (if 
fitted) and drain off any gas in the float 
bowl. Disconnect any overflow or 
breather tubes. 

5. Loosen the carburetor or manifold 
mounting nuts a bit at a time until loose, 
then remove them. 

6. Loosen the air cleaner hose clamp 
or band. Remove the carburetor. 

7. Installation is the reverse of the 
above, but the following points should be 
noted: 

a. Be sure that the carburetor 
mounting flange O-ring is installed in 
its groove before fitting the carburetor; 

b. When tightening the carburetor 
or manifold flange nuts, do so evenly to 
pres ent warpage; 

c. On models with a carburetor 
mounted petcock, note that the petcock 
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pipes are marked. Be sure to connect 
the correct line to the pipes; 

d. Lubricate the throttle slide if de¬ 
sired with a molybdenum or graphite 
lubricant. Insert it into the carburetor 
with the slide cutaway facing away 
from the engine. Be sure that the slot in 
the slide is engaged with the tab in the 
carburetor body; 



When fitting the slide, note that the slot in the 
slide (I) is engaged with the tab in the carh body 


e. Be sure that the slide goes in easi¬ 
ly, and especially that the needle 
enters the needle jet. Do not push or 
force the slide into place. If resistance 
is noted, it is probable that the needle 
is cocked to one side and is not enter¬ 
ing the jet; 

f. Tighten the carburetor cap and 
check throttle operation. The slide 
must move freely up and down. 

Disassembly 

1. If disassembly of the throttle slide 
components is desired, compress the re¬ 
turn spring against the carburetor cap, 
disengage the cable from the slide, take 
out the spring clip, needle, and clip. 



To disassemble the throttle slide, compress the re¬ 
turn spring (3) and slip the cable end (41 out of the 
slide 


2. Remove the float bowl petcock filter 
(if so eejuipped) by removing the filter 
plate, O-ring, and filter screen. 



Carburetor-mounted petcock components. (I), 
filler screen; (2V. lever 

3. Remove the float bowl screws or flip 
up the retainer and separate the float 
bowl from the carburetor body. Do so 
carefully, to avoid damage to the floats. 


Remove and discard the float bowl gas¬ 
ket. 

NOTE: If the bowl is stuck, tap care¬ 
fully with a plastic mallet to break the 
seal . 

4. Push out the float pivot pin with a 
small dowel, and take out the floats. Re¬ 
move the float needle from its seat. Un¬ 
screw the seat itself. 

5. Unscrew the main jet. 

6. Several types of needle jet (located 
directly above the main jet) are fitted. 
Some models have only the jet itself, 
while others have a jet holder or nozzle 
with the needle jet located above it. Un¬ 
screw the needle jet or jet holder if a 
means is provided (such as a hex head), 
or simply push the jet holder and/or jet 
out of the carburetor body with a wooden 
dowel. 



Main jet (1). pilot jet (2). Boats (3), float needle (4) 



7. Unscrew and remove the pilot jet. 

8. Remove the pilot air and throttle 
stop screws and springs, and the drain 
knob (if fitted). 

Assembly 

Assembly is basically the reverse of the 
above, but note the following points: 

1. Float bowl gaskets and manifold 
and needle jet O-rings (where fitted) 
should always he replaced with new 
ones. Other O-rings or fiber gaskets 
should he carefully inspected and re¬ 
placed if less than perfect in condition. 
Check O-rings for tears or cracks, fiber 
gaskets for crushed condition. 

2. Exercise care w hen installing jets. 
Install the needle jet, holder if fitted, 
main jet, pilot jet, and float needle seat. 

Some models have an O-ring on the 
needle jet which must he in place. 

CAUTION: Do nof overtighten the jets 

as they are made of soft brass which is 

easily damaged. 

3. Install the float needle into its seat. 
Hold the floats in place and install the 
pivot pin. 

4. Assemble the throttle slide. 

5. Install the pilot air screw, turning it 
in until lightly seated, then hacking it out 
the proper number of turns as listed in 
the chart at the end of this chapter. 

6. After completing assembly, install 
the carburetor on its manifold. If the car¬ 
buretor bolts to the manifold, make sure 
that the bolts or lints are tightened 
evenly, but not ov ertightened. 

7. Check for fuel or air leaks; make 
final adjustments to the throttle stop and 
pilot air screws. 

Atomizer Plate 

An atomizer plate has been fitted to the 
intake manifold on some 1976 models. 
The plate needs no service or mainte¬ 
nance, but if removed, it must he in¬ 
stalled in the correct way. Refer to the 
illustration of the unit. 

1. Carburetor ossembly 

2 Coble boot 

3 Cable odjusler 

4 Cop ring 

5 Cap 

6 Cop plote 

7 Throttle slide return spring 

8. Clip plate 

9 Needle clip 

10. Needle 

1 1 Throttle slide 

12 Circlip 

13. Feed line 

14. Momfold O-ring 

15. Holder spring 

16 Throttle slop screw 

1 7. Haider spring 

18 Pilot oir screw 

19. Float bowl gasket 

20. Needle jet 

21. Floot needle seat gosket 

22 Float needle and seot 

23 Main nozzle, needle jet holder 

24 ®iloi jet 

25. Moin jet 

26. Floot ossembly 

27. Pivot pin 

28 Float bowl retainer 

29 Overflow line 

30 Circlip 

31. Gosket 

32 Drain plug 


Carburetor assembly (100-125 ec) 
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**& ?* 

' 



Z50 carburetor (early) 




Manifold (1), atomizer plate (2), gasket (3). (1976 
models) 


FUEL PETCOCK AND LINES 
Cleaning 

1. On models with the petcock located 
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(C2> If 

10 


23 

9 

3 


? 

to- 



11 


1. Corburetor onembly 

20 Floot bowl goiket 


2 Coble odjuiter 

21. Monifold O-ring 


3 Cop 

22. Droin knob O-ring 


4 Float 

23. Seal 


5 Choke cover 

24 Seolleot 


6. Floot needle leot 

25 Holder ipring 


7 Pivot pin 

26 Throttle return ipring 


8. Needle jet 

27. Floot bawl retoiner 


9 Moin nozzle, needle 

28. Needle leot goiket 


jet holder 

29. Choke lever 


10 Throttle ilide 

30. Coble boot 


11. Choke volve 

31. Woiher 

1 

1 2. Choke orm 

32. Choke cover goiket 

2. 

13 Needle 

33 Moin jet 

3 

14 Needle clip plote 

34 Pilot jet 

4 

15 Clip 

35. Screw 

5 

1 6. Pilot oir icrew 

36 Mounting nut 

6 

17. Throttle itop icrew 

37. Woiher 


1 8 Droin knob 

38 lockwoiher 

7 

19 Woiher 

39 lockwoiher 

8. 



Corburetor onembly 
Corb cop 
Throttle slide 
Coble boot 
Coble odjuiter 
Float needle ond 
needle leot 
Floot pivot pin 
Needle 
9 Needle clip plote 

10. Needle clip 

11. Floot 

1 2 Pilot oir lCrew 

13. Throttle itop icrew 

14. Drain knob 

15. Needle jet 

16. Float bowl 


17 Woiher 

18. Floot bowl O-ring 

19. Droin knob O-ring 
20 Moin jet O-ring 

21. Pilot oir icrew ipring 
22 Throttle itop icrew ipring 
23. Throttle return ipring 

24 Needle leot O-ring 

25 Coiket 

26. Clip plate 

27. Screw 

28. Floot bowl icrew 

29 lockwoiher 

30 lockwoiher 

31 Fuel line 

32 Circlip 

33 Moin jet 


on the carburetor float bowl, turn the fuel 
off, remove the filter screen cover plate 
(two screws), then remove the O-ring and 
filter screen. 

2. On models with the petcock on the 
gas tank, unscrew and remove the sedi¬ 
ment bowl, and take out the O-ring and 
filter screen. 

3. Some models are not equipped with 
a sediment bowl, and removal of the pet¬ 
cock is required to clean the filter. Sec 
below. 

4. Clean the metal parts in solvent. 
Check that the filter screen is not punc¬ 
tured, and that the O-ring is not torn or 
otherwise damaged. 



Petcock components 


1 Petcock onembly 

2 Petcock body 

3. Sediment bowl 

4. Petcock lever 

5. lever plote 
6 Goiket 


7 Spring 

8. Filter 

9. O-ring for lediment 

bowl 

10. O-ring for petcock 
body 


5. Run a little gasoline through the 
petcock to flush out any dirt. Catch the 
gas in a suitable container. Turning the 
petcock to “Reserve” for a few seconds 
should remove the better part of any 
water or dirt in the bottom of the gas tank. 

6. Check petcock operation in all 
operations. There must be no fuel flow 
when the petcock lever is turned to the 
“stop” position. 

7. Replace the filter screen, O-ring, 
and sediment bowl or cover plate in that 
order. Check for leaks before operating 
the motorcycle. 

Disassembly 

At somewhat more extended intervals, 
the petcock should be removed from the 
gas tank or carburetor and cleaned. 

1. Drain the gas tank completely. Dis¬ 
connect the fuel line(s) from the petcock. 

2. On petcocks which have sediment 
bowls, remove the bowl, O-ring and filter 
screen. 

3. Remove the phillips screws beneath 
the filter screen and remove the petcock 
from the gas tank. 

4. On tank-mounted petcocks without 
a sediment bowl, unscrew the nut which 
secures the petcock to the tank and re¬ 
move the petcock. Remove the filter 
screen and rubber gasket. 

5. Remove the two screws from the 
fuel lever setting plate, and remove the 
setting plate, lever spring, lever, and gas¬ 
ket. 

Inspection 

1. Clean all metal parts in solvent 
and blow dry. Clean the filter screens 
thoroughly, or replace if there is evi¬ 
dence of punctures or damage. 

2. Inspect the O-rings for damage and 
replace if any is noted, or if leakage was 
evident in the petcock. Check any gas¬ 
kets for crushed or cracked condition. In¬ 
spect the lever spring for cracks or fa¬ 
tigue. 

3. Inspect the fuel lines for cracks or 
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abrasion damage. Replace if any sort of 
fault is noted. 

Assembly 

1. Install the fuel valve gasket, lever, 
spring, and setting plate. Secure with the 
two screws. 

2. Be sure that the petcock O-ring (if 
fitted) is properly seated, or that the gas¬ 
ket is in place. 

3. Install the petcock on the tank. Fit 
the sediment bowl filter, O-ring, and 
bowl if applicable. Check for leaks. 

4. Be sure that all fuel lines are firmly 
secured at their connections and that the 
safety circlips are in place. 


ELECTRICAL 

SYSTEMS 

IGNITION CIRCUIT 

Hard starting or misfiring are often 
caused by ignition system troubles, but 
since electrical malfunctions are often 
trickier to pin down than carburetor 
faults, it is wise to ensure that systems 
other than the ignition are in serv iceable 
condition before beginning any work. 

1. In the event of hard starting, mis¬ 
firing, or cutting out, first check that all 
electrical connections are clean and tight. 
If the machine w ill not start at all, check 
the fuse (near the battery) first. 

2. On battery ignition machines, 
check the charge of the battery and re¬ 
charge or replace it as necessary. Be sure 
that the battery terminals are clean and 
the connections secured tightly. 

3. Check the ignition and kill 
switches for continuity. 

4. Check the ignition timing for accu¬ 
racy. 

5. Remove the spark plug, clean it 
thoroughly, or replace it with a new one; 
gap the plug to 0.6-0.7 mm (0.024-0.028 
in.). Connect it to its cap, and ground it 
against the cylinder head. Kick the 
engine over briskly. The spark produced 
should be thick and blue. 

6. If there is no spark, or if the spark 
is weak and yellow , repeat the test using 
a piece of metal, such as a nail, inserted 
into the spark plug cap and held about Vs 
in. away from the cylinder. If the spark is 
healthy, the problem was the spark plug; 
if not, check the condition of the points. 
Inspect, clean, and gap the points or re¬ 
place them if they are badly pitted or 
worn. If excessive arcing or sparking at 
the points is noted while the machine is 
running, the problem may be the con¬ 
denser. A defective condenser will also 
cause new- points to wear out quickly, 
new' points to wear out quickly. 

7. If the problem is not in the points 
or the spark plug, the spark plug cap 
should be cheeked. Xoise suppressor 
caps are fitted, which are designed to 
eliminate radio interference and provide 
a hotter spark by means of a resistor in 
the cap. Sometimes the resistor breaks 
down, and the cap then becomes an open 
circuit. Remove the cap from the spark 


Carburetor Specifications 


Model 

Z5 0 

065 Af 

S65 

CTO 

C70M 

Main jet 

50 

72 

85 

75 

75 

Air jet 

100 

150 

150 

150 

150 

Air screw (turns out) 

Us 

U4 

IK 

IK 

Us 

Throttle slide 

2.0 

2.0 

1.5 

2.5 

2.5 

Pilot jet 

38 

35 

38 

35 

35 

Float level (in./inm) 

0.7/18® 

0.69/17.5 

0.8/19.5 

0.6/15.5 

0.6/15.5 


0 K3-on—0.65/16.5 


Model 

CL 70 

ci7o n 

SL70 

XR75 

S 90 

Main jet 

72 

60 

68 

100 

85 

Air jet 

90 

150 

90 

NA 

150 

Air screw (turns out) 

Us 

1"* 

U 2 

Ui 

lb 

Throttle slide 

2 5 

2.5 

NA 

NA 

25 

Pilot jet 

38 

35 

-to 

38 

38 

Float level (in./mm) 

0,3/70 

0.78/20.0 

0.28/7.0 

0.83/21 0 



(5) Keihin—0.78/19.5 
MiUni—0.95/21 0 


Model 

CL90 I. 

CD 90 

C90 

CT 90 

CT90 

(front Frame 

So. OOOOOl A) 

Main jet 

85 

90 

75 

72 

80 

Air jet 

150 

150 

120 

120 

120 

Air screw (turns out) 

IK 

u, 

1 

ik 

Us 

Throttle slide 

2,5 

2.5 

2.0 

2.0 

2.5 

Pilot jet 

35 

-10 

to 

-40 

38 

Float level (in./mm) 

0.78/19.5 

0.83/21.0 

0.83/21.0 

0.83/21.0 

<D 


® CT90—0.85/21.5 
K1—0.94/23.5 


Model 

CT90(K2-on) 

100 (lo 75) 

100(76) 

i 25(7*0 75) 

/25(76) 

TL125(76) 

Main jet 

80 

110 

105 

105 

110 

92 

Air jet 

120 

100 

100 

100 

100 

100 

Air screw- (turns out) 

1 

1 Vi 

IK' 

IK 

IK 

1 

Throttle slide 

2.5 

2.5 

2.5 

NA 

NA 

NA 

Needle clip (groove 







from top) 

NA 

NA 

2 

NA 

2 

2 

Pilot jet 

38 

38 

38 

38 

45 

35 

Float level (in./mm) 

0.78/20.0 

0.95/2-4 0 

0.95/24.0 

0.95/24.0® 

0.95/24.0 

0.95/24.0 


®T1.125:0.85/21.5 NA Not available 
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plug lead, and ground die end of the lead 
against the cylinder head. If a fat, blue 
spark is produced when the engine is 
kicked over, the problem was the cap. 
Replace it with a new one. 

8. II the cap checks out okay, care¬ 
fully inspect the cable itself. Check for 
dirt or grease, cuts or cracks in the insula¬ 
tion, moisture, etc. If the lead is dam¬ 
aged. it must be replaced. This also in¬ 
volves replacing the coil. 

9. If the trouble has not been pin¬ 
pointed, the ignition coil windings 
should be checked for continuity, using 
an ohmmeter. 

a. On batters ignition machines, dis¬ 
connect the two low-tension coil leads 
anti check for continuity between 
them. This is a check of the primary 
winding. It there is no continuity, re¬ 
place the coil; 



Checking ignition coil primarv winding continuity 
(battery ignition) 


b. On magneto ignition machines, 
check the primary winding hv check¬ 
ing for continuity between the coil’s 
low-tension w ire (black or black/white) 
and the coil mounting plate. If continu¬ 
ity does not exist, replace the coil; 



Checking primarv winding continuity (magneto ig¬ 
nition) 


c. On battery ignition machines, 
check for continuity across the coil’s 
blue low-tension lead and the high- 
tension (spark plug) lead. Resistance 
may he very high (5-10,000 ohms), hut 
coutinuitv must exist. This checks the 1 
secondary winding; 

d. On magneto ignition machines, 
check for continuity across the high- 
tension lead and the coil mounting 
bracket. If there is no continuity, re¬ 
place the coil. 

Even if continuity is present in the 
coil windings, it is possible that the 
coil is still defective. Replacing the coil 
temporarily with one which is known 
to he serviceable is recommended. 

10. Tilt* condenser can be checked. 
If a capacitance tester is available. 
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Condensers should have a capacitance 
of approximate!) 0.25mf. Checking 
with a “megger” (high-voltage ohmme¬ 
ter) should yield a resistance of 10M 
ohms at I.OOOv. 

On battery ignition machines, the 
checks above cover all ignition circuit 
components and the trouble should be 
evident. Oil magneto ignition bikes, the 
magneto itself must be checked if the 
cause of the problem lias not v et been de¬ 
termined. 

Assuming that all other ignition circuit 
components have been eliminated as the 
possible trouble spots, and the ignition 
and kill switches have been checked, 
proceed as follows: 

1. Remove the left crankcase side- 
cover and the magneto rotor. A special 
puller must he used to remove the rotor. 

2. Check the rotor for any score m.irks 
which would indicate that the rotor is 
contacting the core ends. If so, the con¬ 
dition must be remedied. If this has oc¬ 
curred, check for any play in the crank¬ 
shaft which would indicate a had 
crankshaft bearing. Other reasons may be 
improper mounting of the coil cores or 
rotor, worn crankshaft taper, or rotor 
taper surface. If the taper is damaged, the 
rotor should be replaced. Also inspect the 
rotor for any cracks or fractures. If 
present, replace. 

3. Check for continuity between the 
black or black/white wire and ground. II 
coutinuitv does not exist, the primary ex¬ 
citing coil is either broken internally, or 
is poorly grounded. 

NOTE: If this test is made with the 
coils still on the engine, he sure that 
the points are open or held open with a 
hit of thick paper . 

4. Check the resistance between the 
coil core and the mounting plate or crank¬ 
case cover. The coil core should he well 
grounded (no resistance). 


CHARGING CIRCUIT 
Battery Ignition Models 

]. In the event that the battery over¬ 
charges, check the condition of the bat¬ 
ter) itself. A shorted or defective battery 
is the most likely cause. 

2. If the battery discharges quickly, 
or fails to hold a charge, check the bat¬ 
tery, rectifier, and alternator. 

RECTIFIER 

An ohmeter or a continuity tester is 
used to check the rectifier. Do not use a 
megger. 

1. Disconnect the rectifier leads at the 
plastic connector. There art* four leads 
wired to the connector. This rectifier is 
the full-wave type, consisting ol lour 
diodes wired as shown in the illustration. 
To check the rectifier, von w ill be check¬ 
ing each diode in turn to ensure that cur¬ 
rent will flow through each in one direc¬ 
tion only. Current flow in both directions, 
nr no current flow in either direction 
thi**.M'h a diode indicates that it is defec¬ 
tive. 



Fiill-W.i\<* roilifirr leads 

1. Green 3. Yellow 

2. Red/White 4. Pink 


2. Connect the negative lead ol the 
tester tp the green wire, and the positive 
lead to the yellow, red White, and pink 
wires in turn. 

In each ease, note whether or not there 
is continuity . 

NOTE: On an ohmmeter, "continuity" 
will he indicated hy a resistance of 
ohms. ‘ .Vo continuity" hy a resistance 
of 100 or more ohms. 

3. Now reverse the tester connections, 
connecting tin* positive tester lead to the 
green wire, and the negative to each of the 
others in turn. 

In every case, the reaction ol the* tester 
must he the opposite ol the first test: i.e., if 
the first test showed continuity between 
two leads, reversing the tester connec¬ 
tions must show uo continuity. 

Continuity in both direc tions, or lack ol 
continuity in both directions for any given 
pair of wires is indicative of a defec tive* 
rectifier. 

ALTERNATOR 

1. A dynamic test may he carried out il 
a voltmeter and ammeter are available. 
The battery must he fully charged. Hook 
up tin* voltmeter across the battery termi¬ 
nals, and the ammeter to the positive ter¬ 
minal of tin* battery and to the red/whitc* 
lead, as shown. 



Yoltinrln .tint .iinmcler cnimrilions l«> ilirtT alter¬ 
nator output 

2. Start the engine and note tlu* volt¬ 
meter and ammeter readings .it the given 
rpm and compare them to those given in 
the ‘‘Alternator Output” chart for your 
machine. If the readings are not within 
the proper specifications, the stator coil 
should he removed from the machine and 
checked for continuity as outlined below 

3. Check for continuity between all 
three stator leads. Continuity must twist, 
or the stator assembly has a broken wire 
and it must be replaced. 

4. Check for continuity between the 
yellow lead and the stator core. If conti¬ 
nuity exists, there is a short, and the sta¬ 
tor must he replaced. 
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Alternator Output 


Lights 

Beginning 
of Charging 

5000 r/nn 


.90 cc 


Oil 

High beam 
Low beam 

f».8v, 1000 rpm 
6.8v, 3500 rpm 
f>.8v, 2200 rpm 

7.8V/1.3a 
7.2v/0.2a 
7.8v/I.3n 


1(H) cc 


Off 

High beam 
Low beam 

6.8v, 1000 rpm 
6.8v, 3500 rpm 
fi.8v, 2200 rpm 

7.8 v/1.3a 
• 7.8 v/1.3a 

7.2 v/1.3a 


125 cc 


Off 

Low beam 

G.8v, 1000 rpm 
6.8v, 2000 rpm 

7.9v/l 7a 
7.8v/1.3a 


Magneto/Alternator Models 

1. Rectifiers are fitted to models which 
have batteries. In the event that the bat¬ 
tery overcharges, it is probable that the 
battery itself is faulty. 

2. If the battery fails to hold a charge 
or discharges quickly, check the battery 
itself, then the rectifier and magneto 
lighting coil. 

RECTIFIER 

I. The rectifier is a simple half-wave 
unit which has two leads (red/white and 
green). To check the rectifier, disconnect 
these leads, and connect a test light or 
ohmmeter across the rectifier terminals. 
Note whether or not continuity exists. 
Now reverse the leads and note whether 
or not there is continuity. 



Checking the half-wave rectifier 


2. There must be continuity in one di¬ 
rection only. If there is continuity in both 
directions or neither direction, the recti¬ 
fier is defective. If an ohmmeter is used, 
resistance should be 5—40 ohms in the 
forward direction (continuity) and about 
600 ohms for the reverse. 

ALTERNATOR 

1. To cheek the lighting coil, use an 
ohmmeter or continuity light. 

2. Disconnect the alternator wiring at 
the plastic connector. Check for continu¬ 
ity between the green lead and ground 
on the engine case. Check for continuity 
between the yellow lead and ground. 
Check tor continuity between the green 
and the yellow leads. Continuity must 
exist in all three cases or the lighting coil 
must be replaced. 

3. If lights are dim on models which 
have no battery, suspect the magneto/al¬ 
ternator coil. Check for burned wiring, 
scored coil core ends, etc. Make continu¬ 
ity checks as in Step 2. 


If the coil seems satisfactory, the rotor 
magnets may have become weakened. 
Replace the rotor if this has happened. 



Checking for conlinuily between alternator leads 


STARTING SYSTEM 

The starting system consists of the 
starter motor and clutch, the solenoid, 
and the handlebar-mounted starter 
switch. When the button is pressed, the 
electrical circuit to the solenoid is closed 
and the solenoid is activated, sending the 
battery' current directly to the starter 
motor. The starting system is quite reli¬ 
able and it is unlikely that von will expe¬ 
rience any major problems. 

Testing 

1. II the starter will not operate, switch 
on the headlight and observe its inten¬ 
sity. If it is dim when the starter is not 
being operated, check the battery con¬ 
nections and recharge the battery. If the 
headlight doesn’t light, check the fuse, 
and the battery' connections, and check 
the electrical continuity of the wire be¬ 
tween the ignition switch and the bat¬ 
tery. 

2. If the headlight is bright, press the 
starter button momentarily and watch the 
light. If it remains bright, touch a screw¬ 
driver blade between the two starter 
solenoid terminals. If the starter oper¬ 
ates, connect a test light between the 
small yellow/red wire on the solenoid 
and ground. If the test light comes on as 
the button is pushed, the solenoid is 
faulty. If it does not light, look for defec¬ 
tive wiring between the starter button 
and the ignition switch, or simply a 
burned out starter button switch. If the 
starter does not operate and the headlight 
dims as the main solenoid terminals are 
bridged, the starter motor is faulty. If the 
headlight does not dim, look for a bad 
connection at the starter. 


SUMer nupelic switch 



3. If the starter motor operates freely, 
but will not turn the engine over, the 
starter clutch is not operating (a rare oc¬ 
currence). To remove the clutch it will be 
necessary to first take off the left-side 
crankcase cover and remove the alterna¬ 
tor rotor. If the overrunning clutch is de¬ 
fective and the starter keeps spinning 
after the engine starts, it must be repaired 
immediately to prevent serious damage 
to the starter assembly. 


Starter Motor Service 

1. Check for electrical continuity be¬ 
tween the commutator and armature core 
using a multimeter or test light and bat¬ 
ters. If continuity exists, the armature 
coil is grounded and the armature or com¬ 
plete starter motor should be replaced. 

2. Check continuity between the 
brush wired to the stator (field) coil and 
the starter motor cable terminal. Lack of 
continuity indicates that an open circuit 
exists in the stator coil and the starter 
motor unit should be replaced. 

3. Examine the carbon brushes for 
damage to the contact surfaces and mea¬ 
sure their length. Replace the brushes as 
a set if they are damaged in any way or if 
they measure less than 0.3 in. (7.5 mm). 

4. Brush spring tension should be de¬ 
termined with a small spring scale. Re¬ 
place the springs if they exert less than 
0.8 lbs of tension. 

5. Polish the commutator with fine 
emery cloth and blow it off thoroughly 
before installing it. Cheek the following 
components for excessive wear and dam¬ 
age: clutch spring and rollers; bearings; 
bushings; oil seal; reduction gears; and 
the sprockets. Replace all parts as neces¬ 
sary if worn or damaged. When reas¬ 
sembling the starter clutch, apply a thin 
coat of silicone grease to the rollers. 


Starter Solenoid Service 

The solenoid is an electromagnetic 
switch which closes and completes the 
circuit between the starter and the bat¬ 
tery when activated by the starter button. 
The solenoid is a necessary addition to 
the starting circuit because the starter 
button switch is not capable of handling 
the amperage load required to operate 
the starter, and because mounting a 
heavy -duty switch on the handlebar, with 
the large cable needed to handle the 
load, is impractical. 

If the solenoid does not work, check 
the continuity of the primary coil by con¬ 
necting a multimeter or test light and bat¬ 
tery' to the two small solenoid leads. Lack 
of continuity indicates an open circuit 
and the solenoid must be replaced. If the 
primary coil winding is continuous, dis¬ 
assemble the solenoid and clean the con¬ 
tact points with emery paper or a small 
file. The points, after long use, have a 
tendency to become pitted or burned due 
to the large current passing across them. 
Be sure to disconnect the battery before 
disconnecting the cables from the sole¬ 
noid when it is to lie removed. Replace 
the solenoid if cleaning the points fails to 
repair it. 
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WIRING DIAGRAMS 
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WIRING DIAGRAMS 
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WIRING DIAGRAMS 



CHASSIS 

WHEELS 

Removal and Installation 

FRONT WHEEL 


1. Support the front wheel off the 
ground by placing a crate or another suit¬ 
able object beneath the engine. 



To ruiioNt* tlu* front wlu*el disconnect the brake 
cable (1), speedometer cable (2), and remove the 
cotter pin (3). and the axle nut (-0 


2. Disconnect the front brake cable 
(drum brakes) and the speedometer cable 
at the front wheel. 

3. Remove the front axle nut and pull 
out the axle. The wheel is now tree to be 
removed. 

4. Remove the front brake assembly 
(drum brakes) by pulling the front brake 
plate from the hub. 

5. Installation is in the reverse order of 
removal. Be sure to locate the tab on the 
left fork leg into the slot in the brake 
plate. 



When installing the front wheel, the tah (2* must 
1h* fitted into the slot (1) 


REAR WHEEL 

1. Place the motorcycle on its center 
stand, or find some wav to block the rear 
wheel up so th.it it can spin freely. 

2. Remove the cotter pin, securing 
nut, lockwasher, and Hat washer from the 
brake anchor at the brake plate. 

3. Remove the cotter pin and axle nut 
from the left-side of the axle. 

4 Remove the rear brake adjusting 
nut from the end of the brake cable and 
disconnect the cable from the brake 
lever. 

5. Remove the master!ink from the 
drive chain. Place the masterlink on the 
end of the chain for safekeeping. 

6. Pull the axle out from the right- 
side and remove the wheel assembly 
from the swing arm. 

NOTE: Place the icheel spacers on the 

axle in the order that they are re¬ 
moter/, and screw the axle nut on the 

axle for safekeeping . 

7. To install the wheel: 

Hold the wheel in place and slip the axle 
in place from the right-side. Be sure that 
the spacers are in their correct locations. 


Place both ends of the chain on the rear 
sprocket and install the masterlink with 
the open end of the spring clip facing op¬ 
posite the direction of rotation. 

8. Engage the brake anchor with the 
brake plate and secure with the flat 
washer, lockwasher, and the nut. Install a 
new cotter pin in the brake anchor bolt. 

9. Turn the axle nut on finger-tight. 
Adjust the drive chain slack; the slack, 
measured midway between the sprock¬ 
ets, should be about % in. 

10. Slip the brake cable through the 
fitting in the brake lever and install 
the adjusting nut. Adjust the cable so 
that the brake pedal has 1 in. free-play 
before the brake shoes contact the drum. 

11. Tighten the axle nut to the proper 
torque, which can be found in the 
"Chassis Torque Specifications” chart at 
the end of this section. Then back the nut 
off until a slot in the axle nut is lined up 
with a hole in the axle. Secure the axle 
nut in place with a new cotter pin. 

Wheel Disassembly 
FRONT WHEEL 
Disc Brake 

1. Remove the front wheel from the 
motorcycle as described previously. 
CAUTION: Do not operate the brake 
lever when the front wheel is removed. 
To do so will advance the ratchet ad¬ 
juster to a point where the disc will not 
fit between the pads when the wheel is 
installed. If this should happen, the 
caliper will have to be disassembled 
and the adjusting screw in the brake 
arm loosened. Refer to the “Front Disc 
Brake” following. 
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Speedometer ilnw housing (1), retainer cover (2), 
ami retainer (*3) 


2. Remose tlu* speedometer drive 
housing from the right-side of the huh. 

3 Remove the side collar from the left¬ 
side of the hub. 

4. Bend back the tabs on the disc nut 
lockplates and remove the the disc nuts, 
lockplates, and the disc. 

5. Remove the four phillips head 
screws from the retainer cover on the 
right-side of the hub. Remove the re¬ 
tainer cover and the retainer. 

6. Unscrew the wheel bearing retainer 
using the factors' tool No. 07910-3230100. 
If the factors tool is not available use a 
blunt punch and hammer. Take care not to 
distort the retainer or damage the threads 
in the huh. Replace the oil seal in the 
retainer if the lips are damaged. 

7. To remove the svheel hearings use a 
blunt punch and hammer. Remove the 
hearing in the left-side of the huh first 
Reach through the center of the huh and 
tap the inside of the hearing evenly 
around its circumference to remove it. Be 
sure that the hearing does not become 
cocked to one side on removal. After the 
first hearing has been removed, remove 
the spacer tube from the center of the 
huh. Remove the second bearing using 
a block of svood large enough to cover the 
entire bearing. If the hearings resist re¬ 
moval, gently heat the hearing bosses in 
the huh svith a propane torch and then try 
to tap them out. 

Drum Brake 

1. Remove the front svheel from the 
motorcycle as previously described. 

2. Remove the brake plate. Remove 
the cotter pin and ssasher from the upper 
brake pivot (if fitted). Spread the brake 
shoes hv hand until they will clear the 
brake cam, remose the shoes complete 
svith the brake springs from the plate. 

3. Remove the pinch-holt from the 
brake lever and remove the lever, return 
spring, flat ssasher, and dust seal. Push 
the brake cam out of the brake plate. 

4 Remove the svheel spacer from the 
right-side of the huh. Remose the oil 
seals from the right-side of the huh and 
the inside of the brake plate. These seals 
can he pried out svith a hooked tool as 
new seals should alsvays he used on reas¬ 
sembly Hosvever take care not to score 
the huh surface. 

5. Using a propane torch, gently heat 
the area around one of the hearings. Turn 
the svheel assembly over, placing it on a 
bench so that the heated side faces down. 

6. With a suitable drift and hammer, 
tap out the bearing. The spacer tube svill 
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also come out after the hearing is re¬ 
moved. 

7. Turn the svheel over, and heat the 
huh in the vicinity of the other hearing as 
svas done previously. Tap this hearing 
out in the same manner. 

REAR WHEEL 

1. Remove the rear svheel from the 
motorcycle as previously described. 

2. Remove the brake plate. Remove 
the pinch-bolt from the brake lever and 
remos e the brake lever. Hat washer, and 
tlu* dust seal from the brake plate. 

3. Remove the cotter pin and washer 
from the upper brake pivot if fitted. 
Spread the brake shoes bs hand and re¬ 
move them complete svith their springs 
from the plate. 

4. Push the brake cam out of the brake 
plate. 

V 



Removing the sprocket circlip 


5. To service the svheel hearings the 
rear sprocket svill base to he removed. 
On most models the rear sprocket is se¬ 
cured to tlu* Imh svith a large circlip. If 
the sprocket has nuts on it these should 
he loosened before tapping the sprocket 
from the huh. On models svith a sprocket 
huh, the sprocket hearing is removed in 
the same manner as a svheel hearing. On 
most models an oil seal is fitted to the 
huh on the outside of the left svheel hear¬ 
ing, this seal should he pried out svith a 
hooked tool and a nesv one installed upon 
assembly. If a hearing retainer is fitted, 
unstress' it svith a blunt punch and ham¬ 
mer. Be careful not to damage the threads 
in the huh. 

6. Using a propane torch gently heat 
the hull in the area around one of the 
hearings. Place the svheel on a bench so 
that the heated side is facing down. 

7. With a suitable drift reach through 
the center of the hub and tap out the 
svheel hearing, he careful not to score the 
huh surface. The spacer tube svill also 
come out when the hearing is removed. 

8. Turn the svheel over and heat the 
huh in the vicinity of the other hearing 
as svas done previously. Tap this hearing 
out in tlu* same manner. 

Inspection 
ALL MODELS 
Brakes 

1. Clean all parts thoroughly in a suit¬ 
able solvent, making a special effort to 
remose the dust and built-up dirt from 
the brake plate. 

2. Inspect the shoes for svear. There 
should he at least 2.0 nun (0.08 in.) of lin- 



Kear wheel assembly—SL70. XR75 


1. Colter pin 

2. Ante nut 

3 Choin odjutter 

4 Broke lever 

5 A*le tpocer 

6 Broke plote 

7 Broke thoe 

8 Broke com 


9 SVheel beoring 

10 Beoring tpocer 

11 Rim bond 
17 Tube 

)3 Tire 
14 Rim 
15. Hub 

16 Rubber domper 


1 7 Domper cover 

18 Chom 

19 Reor sprocket 

20. Circlip 

21. Oil teol 

22 A«le tpocer 
73 A„le 
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1 Axle nut 

2 Chain adjuster 
3. Snapping 

4 Spacer 

5 lock washer 
6. Sprocket 

7 Masterlink 
B Chom 


9 Rubber damper 
10 O.l seal 
1 I Snap-ring 

12 Wheel bearing 

13 Axle spacer 

14 Hub 

I 5. Bearing spacer 
16 Wheel bearing 


I 7 Brake cam 

18 Brake shoe 

19 Brake return spr.ng 

20 Brake plate 

21. Broke com dust seal 

22 Spacer 

23 Brake lever 

24 Axle 


ing material left (measured at the lining’s 
thinnest point) or the shoes must he re¬ 
placed. 

3. Inspect the linings for scoring or 
grooves. These may he caused by par¬ 
ticles of dirt which enter the drum. If 
badly scored, the shoes should be re¬ 
placed and the drum inspected closely 
for the same type of damage. 


Be sure that the linings are free til am 
oil or grease. Impregnated linings must 
be replaced. 

4. If the linings are in usable condi¬ 
tion, rough up the surface with coarse 
sandpaper. Then, clean the linings with 
alcohol, or lacquer thinner. Clean the 
brake drum with the same solvent 

5. Check that the brake lexer pinch- 


bolt is not bent. Replace it if this has oc¬ 
curred. Replace the brake lever if the 
splines are worn or broken. 

6. Inspect the splines on the brake 
cam. These should be in good condition. 
The cam must rotate freely in the brake 
plate passage. If it does not do so, use a 
fine grade of sandpaper on both the cam 
and the surface of the passage. 

7. Check the condition of the brake 
springs. Replace them if weakened, 
rusted, or deformed. 

8. Check the brake plate for cracks or 
fractures. 

Brake Drums 

1. Upon disassembly of the hub, in¬ 
spect the brake drum surface for condi¬ 
tion. The drums must be clean and free of 
score marks or rust. 

2. Rust can be removed from the drum 
surface with sandpaper. Polish the sur¬ 
face until it is shiny, then clean it 
thoroughly. 

3. Alcohol or lacquer thinner can be 
used to remove dirt or deposits from the 
drum. 

4. The drum should be checked for 
concentricity. An out-of-round condition 
is usually noticeable as an on-off-on feel¬ 
ing when the brake is applied while rid¬ 
ing. With the wheel assembly mounted 
on the machine, spin the wheel while ap¬ 
plying the brake very lightly. The rub¬ 
bing noise of the brake against the drum 
should be heard for the entire revolution 
of the wheel. 

5. An out-of-round condition and most 
scoring can be removed by having the 
drum turned on a lathe. This operation 
should be entrusted to a qualified spe¬ 
cialist with the proper equipment. Usu- 
sall>, the tire and wheel bearings will 
have to be removed so that the wheel can 
be chucked in the lathe. If the rim needs 
to be trued, base this done before any 
work on the drum is performed, as the 
action of the spokes while truing the 
rim may further aggravate the drum warp- 
age. 

Cushion Hub 

When the sprocket and the drive flange 
are removed, check the condition of the 
rubber dampers in the hub. Replace 
them if they are worn, cracked, or hard¬ 
ened. The dampers must not allow the 
drive flange to move more than Vi in. in 
the hub. This reading is taken by placing 
the flange in the hub and noting the total 
movement of the rim of the flange rela¬ 
tive to the rim of the hub in the plane of 
wheel rotation. If movement exceeds Vi 
in., the dampers should be replaced. 

Wheel Bearings 

1. Clean the bearings, and spacer tube 
in a suitable solvent, removing all of the 
old grease. Clean out the hub as well. 

2. Check the bearing bosses in the hub 
for scuffs, cracks, or distortion. If they are 
in any way damaged, the hub must be re¬ 
placed. 

3. Check the condition of the spacer 
tube, and replace if damaged. 

4. Bearing condition is very important. 
Check the balls themselves for pitting, 
wear, or rust. 
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Rear wheel assembly—90 cc models 


1 Axle 

2 Chain adjuster 

3 Side callar 
4. Balt 

5 Brake lever 

6. Broke plate 

7. Brake shoe 

8 Oil seal 

9 Brake spring 

10. Wheel bearing (6301) 
11 Brake cam 

12. Bearing spacer tube 

13. Hub 
14 Tire 


15 Rubber dampers 

16 O-ring 

17 Wheel bearing (6301) 
IB Axle sleeve 

19 Nut 

20. Sprocket hub 

21 Rear sprocket 

22 Hub beoring (6203Z 

23 Oil seal 

24 lackplate 

25 Sprocket bait 

26 Chain adjuster 

27 Axle sleeve nut 
2B Axle nut 
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5. Apply .1 less drops ol' oil to tin* 
hearing and spin it Tlu* bearing must ro¬ 
tate* smnothls and freely. Any roughness 
or binding in rotation w ill necessitate 
now bearings. 

6. Plate* tlu* hearing on a Hat surface. 
Platt* your fingers on tlu* outer bearing 
rati* to hold it steads, \ttcmpt to most* 
tlu* imu*r rate- back and forth. In a good 
hearing, tlu* rate will spin, but not most* 
in ans other direc tion It it does, the bear¬ 
ing must be replaced 

7. Note that tin* bearings must be re¬ 
placed in pairs. 

Wheel Assembly 
ALL MODELS 

Assembly is in tlu* res ci st* order o! dis¬ 
assemble; hosseser, note tlu* following 
points; 

1. Obtain a good grade of ss heel bear¬ 
ing grease to lubricate tlu* ss heel bear¬ 
ings. 

2 Pack the ss heel bearings until they 
are completely filled. 

3. Drise one of tlu* bearings into its 
seat Put a quantity of sshecl bearing 
grease into the hub. Install the retainer il 
so equipped. Install tlu* spacer tube and 
drise the other bearing into its seat. The 
sealed surface ol tlu* bearing must face 
tlu* outside ol tlu* hub, ss here applicable. 

Bearings should be installed ssith a 
block ol hardssood as a drift. Do not strike 
the inner race of the bearing when in¬ 
stalling it. Tap around tlu* outer race until 
the bearing is straight in the hub, then 
drise it straight in 

NOTH; When a hearing retainer is fit¬ 
ted, the bearing uith the retainer 
should be installed first. T/ien itist(dl 
and tighten the retainer, sparer tube, 
and the other bearing* 

Replace all of the oil seals ss ith ness 
ones. Like the bearings, the seals should 
be* pressed straight in. 

5. Coat tlu* surface of tlu* brake cam 
ssith chassis grease before installing it 
into the brake plate. 

6. Lubricate the brake* shoe pivot 
points ss ith chassis grease. Take care not 
to allow any grease to come into contact 
ss ith the surface of the brake shoes or 
drums. 

7. Line up tlu* slots in the speedome¬ 
ter gear ssith the slots in the svheel hub. 

8. Install the brake lever on the brake 
».am so that the punch marks on the brake 
loser and the brake cam .ire lined up. 



W Iwii mU.-illiiii’ 11 11 - br.ikt* li*\rrs. tiofr tli.lt tin* 
punch in.iik on tin- lew i 1 innsl .ilupi wilt) lli.tl mi 
tin- hr.»ki < .un 2 

Front Disc Brake 
DISASSEMBLY 

I Slide the rubber boot on the losser 
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part ol tlu* brake cable up on tlu* cable to 
expose the brake cable adjuster in the 
caliper body Loosen the locknut on the 
adjuster, and stress tlu* adjuster into tlu* 
caliper bods as far as it ss ill go. 

2 Reinose the three b mm bolts from 
the caliper coser, and remove the coser 
and the ratchet li\ing spring. Pull the 
ratchet adjustei Irom the brake arm. Re¬ 
move the brake arm, and disconnect tlu* 
brake cable. 


A 


Hnnmr lti<* llimst uiiiitr plalr (31, ami m rew a fi 
mm screw (2>. inlo llit* b.uk ot pail \ (I 1 , lo pull ihc 
pad limn (In* caliper 


Slide iht* rubber hoot (t) up !i> expose the cable ad¬ 
juster (2) 


Dim cover (I), caliper (2b caliper joint (3), and cali¬ 
per pivot pm (-4>, can he removed after the mount¬ 
ing holts are remnv ell 


left fork leg. Remove tlu* disc coser, 
caliper bods, caliper joint, and caliper 
pis ot pin. 


Remove the caliper cover bolts (2), mid remove the 
cover Irom the caliper body (I) 


INSPECTION 


Disconnect tlu* brake cable i 1) From the brake ami 

<21 

CAUTION; Cover the brake arm in a 
clean cloth or a plastic bag to prevent 
dirt from entering the inside of the 
mechanism. The brake arm should not 
be disassembled , if defective , it should 
be replaced. 

3. Tlu* thrust guide plate can nosv be 
removed from tlu* caliper bods. To re- 
mov e tlu* disc pads, st ress- one of tlu* cali¬ 
per coser bolts (b nun) into the threaded 
hole in tlu* back ol pad A (tlu* pad to tlu* 
outside ol tlu* disc). Using tlu* bolt, pull 
the pad out ol tlu* caliper. Remosc tlu* 
front ss heel as described at the beginning 
of this section. Pad B (pad to the inside of 
tlu* disc) can be removed by pushing on 
tlu* lockpin on tlu* back ol the caliper 
hods. Remosc tlu* pad Irom tlu* li lt-side 
ol the caliper. 

I Remosc the tsvo b mm and one 
8 mm ealiper mounting holts Irom the 


1. Inspect the brake pads for ssear. It 
either pad is worn past the red ss ear limit 
line, replace both pads. 

2. If the pads are scored they should 
be* replaced. Minor score marks can be 
removed ssith sandpaper; hosseser, take 
care to sand the pads flat and parallel to 
tlu* disc surface. 

3. Inspect the condition of all O-rings. 
Replace any which an* damaged. 

ASSEMBLY 

1. Install an O-ring on the caliper pis ot 
pin and apply some chassis grease to the 
pin. Slip the pin through the ealiper and 
install the remaining O-ring on the top of 
tlu* pin. Slip the caliper joint os er the end 
of tlu* pin. Install the ealiper assembly to 
tlu* left fork leg, locating the disc cos cr to 
the losser (8 mm) mounting bolt. Hi* sure 
that tlu* pisot pin is installed correctly 
and that the lockplatc is in place on tlu* 
losser mounting bolt. 

2. Mace a small amount of silicon 
grease (KSb2M) on the hack of pad B, and 


l J nsli on ||n- lot kpiil (I) lo rtiumc pail 1J from tii«* 
t.tlipcr 
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Upon assembly be sure lhat the pivol pin (1), is in¬ 
stalled correctly 

install pad B into the right-side of the cal¬ 
iper, locating the lockpin through the 
hole in the back of the caliper. 

3. Install the front wheel. 

4. Place a new O-ring on pad A and 
coat the entire circumference of the pad 
with a thin layer of silicon grease 
(KS62M). Install the pad into the caliper 
aligning the punch marks on the pad and 
the caliper body as the pad is installed 



When installing pad A (1), be sure that the punch 
marks (2), on the pad anti the caliper align 


5. Install the thrust plate guide into 
the caliper. Connect the brake cable to 
the brake arm. With a small screwdriver, 
turn the adjusting screw in the center of 
the brake arm counterclockwise until re¬ 
sistance is felt. The adjusting screw 
should turn freely. Install the brake arm. 



Turn the adjusting screw (1) counterclockwise 
until resistance is felt, then install the ratchet ad¬ 
juster (2) into the brake arm 


6. Install the ratchet adjuster, locating 
it into the slot in the adjusting screw. In¬ 
stall a new' caliper cover gasket, the cali¬ 
per cov er, and ratchet fixing spring. Se¬ 
cure the cover with the three cover bolts. 

7. Screw the adjusting bolt out of the 
caliper body all the wav'. Then screw in 
the adjuster until there is slack in the 
cable. From this position turn the ad¬ 
juster out another 2 to 3 turns. 

8. Operate the hand lever about 10 
times. The lever should automatically ad¬ 
just itsell to the proper free-play ot 20-30 


mm (0.8-1.2 in.) measured at the tip of 
the lever. 

9. After adjustment is correct, slip the 
rubber boot over the cable adjuster. Raise 
the front wheel off the ground and check 
that the wheel spins freely. 


2. Remove the front fender. 

3. Remov e the holt at the top of each 
fork leg and the steering stem nut. 

4. The fork leg can be removed from 
each side after unscrewing the front fork 
guide cap with a chain wrench. 


PAD REPLACEMENT 

1. The procedures for removing and 
installing the pads for replacement are 
given under “Front Disc Brake—Disas¬ 
sembly” and “Assembly.” However, 
Step 4 under "Disassembly,” and Step 1 
under “Assembly” can be omitted. 

CABLE REPLACEMENT 

1. Remove the cover from the left-side 
of the caliper. Screw the cable adjuster 
into the caliper bodv as far as possible. 
Remove the brake arm with the ratchet 
adjuster in place and disconnect the 
cable from the brake arm. Screw the ad¬ 
juster out of the caliper body and remov e 
the cable from the caliper. 

2. Remove the rubber hoot from the 
hand lever, disconnect the cable from the 
lever, and remove the cable. 

3. Connect the new cable to the hand 
lever and replace the rubber hoot. 

4. Screw the cable adjuster on the new 
cable all of the way into the caliper body. 
Connect the cable end to the brake arm 
and install the brake arm into the caliper 
body. Install the caliper cover. Turn the 
cable adjuster out of the caliper until 
there is no slack in the cable and then 
turn the adjuster out another 2 to 3 turns. 

5. Operate the hand lever about 10 
times. The lever should automatical!) ad¬ 
just itself to the proper free-play of 20-30 
mm (0.8-1.2 in.), measured at the tip of 
the lever. 

BRAKE DISC SERVICE 

The brake disc normally requires no 
service of any kind. However, ii the disc 
becomes scored for any reason, it should 
he replaced and a new set of pads should 
be installed. A badly scored disc will re¬ 
duce the effectiveness of the brake and 
shorten pad life considerably. If the front 
brake lev er oscillates or fluctuates when 
the brake is applied at speed, the indica¬ 
tion is that the brake disc is warped or 
bent. Check the run-out of the disc with 
a dial indicator and replace it if run-out 
exceeds 0.012 in. (0.3 mm). To replace 
the disc: 

1. Remove the front wheel. 

2. Bend back the locktabs, unscrew 
the six nuts, and remov e the disc from the 
hub. 

3. Mount the new disc on the huh and 
tighten the nuts evenly, using new lock- 
tabs to secure the nuts. 

4. Examine the brake pads and replace 
them if they are close to the limit of wear 
or have worn in an unusual pattern. 


FRONT FORKS 

Removal 

MINI-TRAIL FORK 

The mini-trail fork does not contain oil. 
1. Remove the front wheel. 


ALL OTHER MODELS 

1. Loosen the fork filler caps located at 
the top of each fork leg. 

2. Support the fronl wheel off the 
ground by placing a crate or another suit¬ 
able object beneath the engine. 

3. Remove the front wheel. Remove 
the fender. 

4. Loosen the pinch-bolts on the upper 
and lower triple clamps, and remove the 
fork legs one at a time by pulling them 
straight down. If the fork legs resist re¬ 
moval, spread the lower triple clamp 
with a wedge and tap the fork leg out 
with a soft faced mallet. 



1. Fork slider 
2 Pin 
3. Bool 

4 Fork guide cop 

5 Dus! seol 

6. Fork guide pipe 


7 Lower holder 

8 Pislon 

9. Fork spring 
10. Upper holder 
11 Wosher 
1 2 Fork cop boll 
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) Spring odjuiler 

2. Fork filter cop 

3. Fork spring, short 

4 Fork spring, long 

5 Dull cover 
6 . Snap-ring 

7 Oil seal 



Disassembly 

MINI-TRAIL FORK 

1. Fi\ tin* fork assemblx in a vise by 
tlu‘ upper holder. Strike the spring with a 
drift to remove it from the tipper holder. 
Do not damage the upper holder as this is 
done 

2. Separate the spring Irom the lower 
holder in the same manner as above. 

3 l\ing a small cl lilt, push out the pin 
which secures the under holder and pis¬ 
ton to the fork slide pipe. 

TL125 

The procedure is given for one fork leg, 
but it applies to both. 

1. Hemove the filler cap from the top of 
the fork tube and pour the oil into a suit¬ 
able container to be disposed of. 

2. Remove the spring(s) from the top of 
the tube. 

3. Turn the fork upside-down and rest 
it on a block of hardwood. W ith an impact 
driver and the proper bit remove the 
alien bolt from the bottom of the slider. 
These bolts are installed with thread 
locking compound and trying to remove 
them without an impact driver will result 
in rounding the* head of the bolt. 

4. When tilt* boll is removed from the 
bottom of the slider, the damper roil com¬ 
plete with piston ring, and the rebound 
spring can be removed from the top of the 
fork tube. 

5. The tube can now be pulled out of 
the slider. The piston will remain in the 
slider. Once the tube is pulled out the oil 
seal in the slider w ill have to be replaced. 

6. Remove the dust cover and snap¬ 
ring from the top of the slider and pry out 
the oil seal with a hooked tool. The pin 
wrench from tin* Honda tool kit may be 
used by slipping the hooked end under 
the seal and tapping the handle with a 
hammer. A strip of copper or other soft 
metal can be used between the top of the 
slider and the handle of the wrench to 
protect the slider. 

ALL OTHER MODELS 

The procedure is given for one fork leg, 
but it applies to both. 

1. Remove the filler cap from the top of 
the fork leg and pour the oil into a suit¬ 
able* container to be disposed of. Remove 
the fork spring (pre-76). 

2. Remove the dust seal, snap-ring, 
and washer from the top of the slider. 
Grasp the slider in one hand and the fork 
tube in the other and pull them apart 
with a sharp jerk. Remove the fork spring 
(76). 

3. Remove the circlip from the bottom 
of the fork tube, tlu*n the piston, two cir¬ 
clips, the sliding bushing and oil seal. 

Inspection 

ALL MODELS EXCEPT MINI-TRAIL 

1. Wash all metal parts in a solvent and 
dry. 

2. Inspect the fork slider for cracked, 
broken, or distorted axle brackets, worn 
inner bore surf.ices, damaged threads, or 
dents which have affected the inner bore. 
Replace the slider if defectiv e in any of 
the above* was s. 
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3. Inspect the fork tubes for condition: 
the chrome plating must be intact 
throughout. Check for damaged threads, 
and worn or scuffed inner or outer sur¬ 
faces. Check the tubes for straightness. 
This is done by placing the tubes in a set 
of Y-blocks and checking the run-out 
with a dial gauge. If the lube is bent more 
than 0.060 in. as indicated by the gauge, 
it must be replaced. 

4. TLI25 only: Inspect the piston ring 
for wear or scoring. 

5. Check the filler cap O-ring for 
cracks or any other signs of wear; replace 
it if damaged. 

6. Check the general condition of the 
fork springs. Replace any which are 




Intermit lork spring components fork slider (1), 
spring (2), piston (3), sliding bushing (4). fork tube 
(5), slider od sea! (6) 

badly rusted, have collapsed coils, etc. 
Compare the lengths of corresponding 



Slider bushing fork used on most models 


Ftller cop 

HeodligKl brocket! 

Goikct 

Berel ring 

Fork bool or (Over 

Spring guide 

Forli spring 


8 Fork lube 

9 Circlip 
10 Oil ieol 

t \ Slider bulbing 

12 P.ilon 

13 Fork tlider 
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Internal fork—spring type 


1 Fork llider 

2 Gaikel 

3. Drain plug 
4 Filler cop 
5. O-ring 

6 Cushion 

7 HeodligHt bracket 

8 Reflector bo»e 

9 Reflector 
10 Fork ipring 


11. Wather 
1 2. Duit »eol 

13 Circlip 

14 Oil teal 

15 Slider bulbing 

16 Fork tube 

17. Circlip! 

18. Pilton 
19 Circlip 


springs. They should be of approximately 
equal length. If the springs differ in 
length by more than l A in., both springs 
should be replaced. 

7. All except TLI25: Inspect the in¬ 
side surfaces of the piston and sliding 
bushing for signs of wear or score marks. 
Replace as necessary. Place the sliding 
bushing on the fork tube and check for 
excessive play. The bushing should be a 
close fit. 

8. Coat all parts with ATF before as¬ 
sembly. New oil seals must always be 
used. 

MINI-TRAIL FORK 

1. With the fork assembled, compress 
the fork and check for proper operation. 
Note any noise and correct the condition 
causing it. 

2. Compare the free-length of the 
springs. If the springs differ in length by 
more than l A in., both should be replaced. 

Assembly 

TL125 

1. Be sure that the piston is in the 
slider. Lubricate the new oil seal with 
ATF and install it into the top of the slider. 
Place a block of hardwood over the seal 
and drive it straight into the slider as far 


as possible. Then place the old seal on 
top of the new one and drive them in 
until the new one clears the snap-ring 
groove in the slider. Take out the old 
seal. Be sure that the new seal is straight 
in the slider. The distance from the top of 
the oil seal to the snap-ring groove 
should be the same all around the seal. 
Install the snap-ring. Lubricate the lips of 
the seal. 

2. Install the rebound spring and 
damper rod in the fork tube. Carefully in¬ 
stall the slider on the tube. Replace the 
fork springs and cap temporarily. Turn 
the fork upside down and install the bolt 
in the bottom of the slider. The threads of 
this bolt should be coated with thread 
locking compound. 

3. Fit the drain plugs; be sure 1 to install 
the gaskets. 

4. Remove the cap and fill the forks 
with the proper amount of ATF Note that 
the amount added to rebuilt forks will be 
slightly more than for a normal fork oil 
change. 

5. Refit the fork tubes through the tri¬ 
ple clamps. The top of the fork tube 
should be even with the top of the upper 
triple clamp. 

6. Tighten the pinch-bolts on the 
lower triple clamp, and then tighten the 
fork filler caps and the pinch-bolts on the 
upper triple clamp, in that order. 

7. Fit the front wheel and check the 
operation of the forks. 

8. Adjust the forks by means of the 
adjusting screws at the top. Turning the 
screws in will stiffen the suspension and 
vice versa. 

MINI-TRAIL FORK 

1. Assembly is in the reverse order of 
the disassembly, however, note the fol¬ 
lowing points: 

a. When the fork leg is assembled, 
the locating pin on the upper holder 
must be perpendicular to the axle 
mounting lug on the slide pipe; 

b. Secure the upper holder and 
piston to the fork slide pipe with the 
pin. Coat the upper and lower holders 
with a thin coat of grease and install the 
spring; 

c. Fit the forks to the steering 
stem, noting that the locating pin on 
the top of the fork leg must fit into the 
slot in the top of the steering 
fork. 

ALL OTHER MODELS 

1. Install a new oil seal on the fork tube. 
Be sure to lubricate the seal with ATF 
before placing it on the tube. 

2. Install the sliding bushing on the 
tube with the flange on the bushing facing 
the top of the tube. Install the two circlips, 
piston, and bottom circlip. All of the 
circlips must be a snug fit on the fork tube; 
if not replace them. Slide the fork spring 
into the tube from the bottom. 

3. Place the fork tube into the slider 
and drive the oil seal into its seat in the top 
of the slider. Replace the washer, snap¬ 
ring, and dust seal. 

4. Fill the fork leg with the proper 
amount of ATF. Replace the top washer, 
O-ring, and filler cap. 


Leading Link Type Forks 
DISASSEMBLY 

1. Remove the front wheel. 

2. Remove the 6 mm lockpin and the 
7 mm locknut, then remove the front 
cushion joint washer and joint rubber. 
The front cushion and suspension arm 
can be removed as a unit by removing the 
front arm pivot bolt and the hex bolt. 


Slaked area Fronl arm pivot dust seal 



Pivot dust seal 


3. Remove the front arm rebound stop¬ 
per by removing the 8 mm hex nut and 
bolt. 

4. Separate the front cushion and the 
front suspension arm by removing the 
8 mm hex nut and the front cushion lower 
securing bolt. Take care not to loose the 
front cushion lower dust seal cap, seal, 
and spacer collar. The dust seal can be 
removed by unlocking the staking. 

5. The suspension unit is now ready to 
be dismantled. The lower portion of the 
cushion is a sealed unit which cannot be 
rebuilt, and which must be replaced if 
weak or damaged. Disassemble the cush¬ 
ion by removing the locknut and spring. 
The spring guide, seat, stopper rubber, 
and outer collar are now free to be re¬ 
moved. 

INSPECTION 

1. Clean all parts in a suitable solvent 
and blow them dry. The dust seals should 
be replaced as a matter of course. 

2. Inspect the damper unit for oil 
leaks, warpage, or inefficient damping 
characteristics, and replace them if nec¬ 
essary. 

3. Inspect the suspension and fork 
components for a worn or damaged con¬ 
dition and replace them as necessary. If 
the fork legs are bent slightly they can 
usually be straightened. 

4. Measure the free-length of the 
spring and replace it if collapsed, worn, 
or damaged. 

ASSEMBLY 

1. Assembly is basically the reverse 
order of disassembly. 

2. Lubricate the suspension arm with 
grease and apply engine oil to the dust 
seal. 

3. Lubricate the assembly when the 
assembly process is complete, by apply¬ 
ing grease through the grease fitting 
using an automotive type grease gun. 


STEERING STEM ASSEMBLY 
Bearing Adjustment 

1. The steering stem bearings are un- 
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steel lulls Thev »uf adjusted 
In mt»ans ol a ring nnt beneath the upper 
triple* damp. 

2. To check tlic hearing adjustment, 
support tlu* trout wheel oil the ground. 
Grasp the Fork sliders with both hands. 

3. Attempt to mo\e the Imks In pull¬ 
ing out on the sliders. It play or move- 
ment can he felt, the hearings are too 
loosely adjusted or worn. 

•I. Turn the folks slowly from the lotk- 
tolock Movement should he smooth, si¬ 
lent. and effortless. If any binding or un¬ 
even movement is lelt, the halls and the 
races are either too tightly adjusted, linlu- 
hrieated, 01 are worn. II the steering leels 
uniformly still, the hearings are too 
tightly adjusted. I! any noise* is noted, tlu* 
hearings .nc damaged, or some* .ire miss¬ 
ing. 

5. With the front wheel off the ground, 
release the front forks from a few degrees 
off the centered position. The forks 
should fall freely to either side of their 
own weight. If they will not. tlu* hearings 
are too tightly adjusted, the steering stem 
is bent, the races are extremely worn, or 
some of the hearings are missing. 

6. Bearings can he adjusted with a 
hammer and punch or a pin wrench on 
the adjuster nut under the upper triple 
clamp after tlu* triple clamp is removed. 
To do this, remove the handlebars; on 
CT/ST90 models remove the handlebar 
clamp lever by removing the cotter pin 
and nut from the bottom of the clamp 
under the lower triple clamp, and remove 
the handlebars. Remove the fork filler 
caps, loosen the two or three triple clamp 
pinch-bolts (if fitted) and remove the 
steering stem nut. Tap the underside of 
the triple clamp upward to remove it. 



On Crr ST90 rmxlels, remove the handlebar clamp 
lever In removing the cotier pin (1) and the nut (2) 


7. Tighten or loosen the adjusting nut 
a little at a time until the steering stem 
adjustment conforms to that outlined 
above. 

8. If proper adjustment is not possible, 
the bearings and races will probably 
need to be replaced. 

Removal 

1. Remove the front wheel, fender 
forks, fuel tank, handlebars, and the 
handlebar clamp on ST90 models. 

2. Disconnect the speedometer and ta¬ 
chometer cables from the instruments (if 
fitted). Remove tlu* headlight lens and 
disconnect the wire harness. Remove the 
headlight shell, speedometer, and ta¬ 
chometer 

3. Loosen the upper triple clamp 
pinch-holts (if fitted). Remov e the steer¬ 
ing stem nut and washer. Tap the upper 
triple clamp upward with a plastic mallet 
to remove it. 
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Typical steering stem assembly 

1 Steering item nut 

2 Woiher 

3. Beonng odjutter nut 

4 Upper roce 

5 Boll beoringi 

6 lower roce 
7. Duit teol 

8 Wother 

9 lower triple clomp and iteering item 
10 Upper frame race 

1 I lower frame roce 


4. Loosen the steering stem hearing 
adjuster nut with a pin wrench, then hold 
the steering stem up while unscrewing 
the adjuster nut the rest of the way off. 
Remov e the steering stem top cone race 
and the balls from the top race. 

5. Carefully pull the steering stem out 
from the bottom. Some of the ball hear¬ 
ings from the lower race will most likely 
fal 1 out at this time so he prepared for 
this. Remove the rest of the balls from the 
lower race when the stem is removed. 

6. Remove the bottom cone race, dust 
seal, and dust seal washer from the steer¬ 
ing stem if they are to he replaced. If the 
steering stem has been damaged and is to 
be replaced, the upper and lower races 
and balls should also he replaced. 

NOTE: A chisel is usually necessary to 
remove the lower cone race from the 
steering stem. 

7. The hearing races in the frame are a 
press-fit and should not be removed 
unless replacement is necessary . Inspect 
them first. If replacement is necessary, 
the old races can be removed by reaching 
through the frame lug with a suitable 
punch and tapping the races out from the 
inside of the lug. 



I'smg a bearing driver (t) In remove the bearing 
rates in the frame 


New races are installed using a suit¬ 
able sized bushing driver: i.e., one which 
will drive the race squarely into its seat. 
Be certain that the race goes straight in. 


These races can also he installed using 
a block of hardwood, of sufficient size to 
cover the race, in place ol a hushing 
driver. 

Inspection 

1. Wash the bearings in a suitable sol¬ 
vent. 

2. Clean all of the old grease from the 
hearing race surfaces, the steering stem, 
and the frame lug. 

3. Inspect the bearing race surfaces. 
They must be clean and smooth. That is, 
free from any cracks, scoring, indenta¬ 
tions, or rust. Run your finger around the 
hearing race surfaces. Note any 
roughness or ripples on the race surfaces. 
If either is damaged, replace* both races 
and balls. 

4. Cheek the halls themselves for rust, 
pitting, or flat spots. Replace the hearings 
as a set if any such damage occurs. 

5. Cheek the dust seal for condition 
and replace if necessary. 

6. Check the steering stem for cracks 
or a bent condition; this is especially im¬ 
portant if the hike has been involved in a 
spill. 

Installation 

1. Install the dust seal washer, dust 
seal, and bottom cone race onto the steer¬ 
ing stem. Use a good grade of hearing 
grease to coat the bottom cone race and 
the top race in the frame lug. 

2. Embed the halls into the grease of 
the top frame race and the bottom cone 
race. Place a coat ol grease on the two 
remaining races. 

3. When the balls are in place, slip the 
steering stem through the frame lug and 
hold it in place, while refitting the top 
cone race and threading on the adjuster 
nut. 

4. Tighten the adjuster nut, and move 
the steering stem back-and-forth to work 
the grease into the hearings, then hack off 
the adjuster nut until the steering stem 
turns with ease, but has no play. 

5. Install the upper triple clamp and 
fork tubes. Check that the stem moves 
freely of its own weight from 5°-I0° off 
center; if not check for: 

a. Steering hearings too tight. 

b. Bent steering stem; 

c. Worn races or balls. 

6. Install the flat washer, and steering 
stem nut. 

7. Install the front wheel, front fender, 
headlight bracket, handlebars, and fuel 
tank. 


REAR SHOCKS 

No service to the rear shocks is pos¬ 
sible. In the event of oil leaks, bent or 
broken plunger shaft, dented or other¬ 
wise damaged ease, the shock absorber 
must he replaced 

If the shock absorbers are somewhat 
old, and one fails in the course of normal 
usage (such as an oil leak) it would he 
wise to replace both shocks to ensure 
equal damping characteristics. 

To check a shock which is removed 
from the machine, place the bottom end 
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on the ground and use the weight of your 
body to compress it as much as possible. 
Release the shock and note its rebound 
behavior. If the shock returns quickly at 
first, then slowly returns to its normal 
length, it is serv iceable. If it returns to its 
normal length all at once, it should be re¬ 
placed. 


SWING ARM 
Inspection 

1. Disconnect the drive chain. Re¬ 
move the rear wheel. 

2. Remove the shock absorbers and 
chain guard. 

3. Measure the distance between the 
top and bottom shock absorber mounts on 
both sides. The two measurements must 
be identical, or the swing arm will have 
to be replaced. 

4. Check that the rear wheel mounting 
plates are parallel. 



Typical swing ami assembly 

1 Swing orm 3 Pivol boll 

2. Bushing 4 Broke onchor 


5. Grasp the legs of the swing ami and 
attempt to move it from side-to-side. Any 
noticeable side-play will indicate that the 
swing arm bushings need replacement. 

The swing arm is most likely’ to be 
damaged if the machine is operated for 
any length of time with a broken or other¬ 
wise defective shock absorber. 

Removal and Installation 

I. Proceed as above. Then remove the 


swing arm pivot bolt nut, and pull the 
pivot bolt out from the right-side. 

2. Remove the swing arm by pulling it 
straight back. 

3. The swing arm should be inspected 
for cracks or fractures, especially around 
the welds. 

After removal of the swing arm, the 
dust seals (if fitted), and bushings can be 
replaced. This should be done every 
10,000 miles, or more often depending on 
how the machine is used, or if the bush¬ 
ings are worn (see “Inspection”). 

4. Remove the bushing(s), tapping 
them out with a hammer and punch. 
Once the bushings are removed, they 
should be replaced. 

5. Lubricate new bushings with a good 
chassis grease. Press the bushings into 
the swing arm, then install the swing arm 
collar if fitted. 

6. Install the swing arm on the ma¬ 
chine. Grease and install the pivot bolt. 
After tightening the swing arm pivot bolt 
nut, move the swing arm up and down to 
ensure that movement is smooth and ef¬ 
fortless. 


Chassis Specifications 


Purl 

Srnrifiiifi/ 

s/«*i i/m «r«>u 

Seri t crnhlf 

Limit 
mm (in ) 

Brake lining thickness 

— 

2 0 (0079) 

Axle licticl (front and rear) 

0.05 ( 0.002 ) max 

0 2 (0 0079) 

Wheel hearings 
axial phy 
radial play 

0 05 (0.002 ) 

0.003-0.0IS (0 0001-0 0007) 

0 2 ( 0 0079) 

0.035 ( 0.0014) 

Him run-out 

0.5 (0 020) max 

2 0 ( 0 079) 

Disc brake ( 12A) 
disc run-out 

— 

03 (0012) 


Chassis Torque Specifications 


Part 

Tuniur 
(ft H>») 

90-125 cc 

Front axle nut 

25 3-36.2 

Rear axle nut 

29.0-43 1 

Sxxing arm pivot nut 

25 3-36.2 

Engine mounting 1mlts 

14 5-21 7 

Handlebar clamps 

5.6-87 

Steering stem nut 

43 4-57 9 

Triple clamp pinch-lmlts 

IS 1-21 7 

Rear shock mounting Ixilt 

18.1-21.7 

Rear shock mounting nut 

21.7-29.0 

Rear brake anchor 

7.3-14.7 

Rear sprocket nuts 

14 5-21 7 

Brake plate lexer pinch-holts 

(front) 

5.6-8 0 

(rear) 

5 6-7 3 

50-70 cc 

Axle nuts (front and rear ) 

29 0-39.8 

Engine mounting bolts 

14 5-21.7 

Fork filler caps 

25.4-326 

Triple damp pinch-lmlts 

14.5-21.7 

Rear shock mounts 

145-21 7 

Swing arm pivot nut 

25.4-32.6 

Steering stem nut 

43 4-65 1 

Rear brake anchor 

7.3-14 5 

Handlebar clamp 

5 9-8.7 


General Torque Specifications 


Part 

Torque 
ft Iht) 

6 mm machine .screws 

5 0-7.2 

6 mm hex Imlts 

5.8-87 

8 mm hex Imlts 

13.0-18.1 

10 mm hex Imlts 

21.7-28.9 

6 mm flange Imlts 

7.2-10.1 

8 mm flange bolts 

17.4-21.7 

10 mm flange holts 

21 7-28.9 


0 l’n I ess otherwise specific*! 
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MODEL COVERAGE 

SSI25 SL175 

CL 125 CB200 

CBI75 CL 200 

CL 175 CB200T 
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General Specifications 



CB125 (from serial 
no 4,000,001) 

CL125 (from serial 
oo. 4,000,001 ) 

SSI25 (from serial 
oo. 2,000.001) 

CB175 ( from serial 
oo. 4,000,001) 

CL175 (from serial 
no. 4,000,001 ) 

SL175 

CB200 

CL200 

ENGINE 

Displacement (cc) 

124 

124 

124 

174 

174 

174 

198 

198 

Bore and stroke (mm) 

44x41 

44 x 41 

14 X 41 

52x41 

52 X 41 

52x41 

55.5 x 41.0 

55.5x41 0 

Compression ratio 

9 4 : 1 

94:1 

9.4 : 1 

9.0 : 1 

9 0 : 1 

9 0 : 1 

9.0 : 1 

9.0 : I 

Carburetor ( Keihin) 

(2) 18mm 

(2) 18mm 

\A 

(2) 20mm 

(2) 22mm 

NA 

(2) 18mm 

(2)18mm 

Weight (lb) 

7T 2 

08.1 

75 0 

88 2 

82.7 

NA 

NA 

NA 

DRIX’E TRAIN 

Clutch type 

Gear ratios: 

wet, multi-plate 

wet, multi-plate 

wet, multi-plate 

wet, multi-plate 

wet, multi-plate 

wet, multi-plate 

wet, multi-plate 

wet, multi-plate 

1st 

2.092 

2615 

2.615 

2.769 

2769 

2.769 

2.796 

2.796 

2nd 

\ .007 

I.011 

1.611 

I.8S2 

1.882 

1.882 

1.882 

1.882 

3rd 

1.286 

1.190 

1.190 

1 450 

1 450 

1.450 

1 450 

1.450 

4ih 

1.04.3 

0.880 

0 880 

1 173 

1.173 

1.173 

1.174 

1.174 

5th 

0.880 

— 

— 

1 000 

1.000 

1 000 

0.960 

0.960 

Primary reduction 

3.875 

3.875 

3.875 

3.700 

3.700 

3.700 

3.700 

3.700 

Final reduction 

3.133 

3.133 

3.071 

2.375 

2 470 

2 687 

2.333 

2.3.33 

CHASSIS 

Weight (lb) 

202 

254 

265 

280 

274 

262 4 

291 

291 

Wheelbase (in.) 

50.4 

50.4 

50.4 

50 4 

50 8 

51.6 

50.8 

50.4 

Tire size (in.): 

front 

2.50 x 18 

2.75 x 18 

3.00x 17 

2.75 x 18 

3.00 x 19 

3.00 x 19 

2.75 x 18 

2.75 x 18 

rear 

2.75 x 18 

3 .00 x 18 

3.00 x 17 

3.00 \ 18 

3.00 x 18 

3.50 x 17 

3 00x 18 

3 00 x 18 

Overall length (in.) 

77.9 

700 

78.0 

78 4 

78.3 

785 

76.2 

77 4 

Overall width (in.) 

29.3 

31.9 

29.5 

29 3 

32.3 

30.7 

2S.3 

32.5 

Overall height (in.) 

(0 9 

40 0 

402 

409 

425 

42.9 

417 

42.1 

Ground clearance (in.) 

55 

6 1 

5.5 

66 

7.8 

NA 

6.1 

7 I 

ELECTRICAL SYSTEM 

Ignition 

batten- and coil 

battery and coil 

battery and coil 

batten and coil 

battery and coil 

battery and coil 

batter)' and coil 

batter) - and coil 

Starling system 

elec tric and kick 

electric and kick 

electric and kick 

electric and kick 

electric and kick 

kick 

electric and kick 

electric and kick 


NA Not available 
-Not applicable 


MAINTENANCE 

NOTE: Common maintenance proce¬ 
dures are explained in detail in “ Gen¬ 
eral Information 


LUBRICATION 
Checking Oil Level 

The oil level is checked with the dip¬ 
stick incorporated into the filler cap. The 
filler cap is located in the right crankcase 
cover. To check the oil level: 

1. Start the engine and allow it to 
warm up for a few minutes. 

2. With the motorcycle on the center 
stand on level ground, remove the dip¬ 
stick and wipe it clean. 

3. Reinsert the dipstick, allowing it to 
rest on the top of the threads of its hole. 
The oil level should be between the max¬ 
imum and the minimum marks on the 
dipstick. If the level is below the mini¬ 



mum mark, add enough oil through the 
filler hole to bring the level up to the 
maximum mark. 

CAUTION: Do not overfill. 


Changing Oil 

Oil should be changed every 1,500 
miles or at three-month intervals, which¬ 
ever comes first. 

Use oil with a service rating of “SE” 
only. SAE 10W-30 or SAE 10W--J0 may 
be used at most temperatures. For tem¬ 
perature extremes, refer to the “Recom¬ 
mended Lubricants” chart at the end of 
this section. 

1. Allow the engine to rim for a few 
minutes until it is close to operating tem¬ 
perature. 

2. Remove the dipstick, then place a 
pan under the engine to catch the oil. 
Remove the drain plug from the sump, 
and allow the oil to drain for a minute or 
two, then kick the engine over a few 
times with the kick-starter (be sure that 
the kex is off) to remove any oil remain¬ 
ing in the delivery .system. 

3. Refit the drain plug and add oil ac¬ 
cording to the “Maintenance Data” chart. 
Run the engine for a minute or two, then 
shut if off, wait one minute and check the 
oil level. Add oil as necessary to bring the 
level up to the maximum mark on the 
dipstick. 



Drain plug location (arrow) 


Oil Filter 

All models use two oil filters. The cen¬ 
trifugal oil filter mounted on the right 
end of the crankshaft should be cleaned 
every 6,(XX) miles or every 12 months. 
The oil filter screen located at the bottom 
of the oil pump should be cleaned and 
inspected at more extended intervals. 
The centrifugal oil filter on 125 and 175 
models can be cleaned through the 
access cover plate on the right crankcase 
cover. The centrifugal filter on 200 mod¬ 
els and the filter screen on all models can 
only be cleaned after removing the right 
crankcase cover. 

1. Clean the filter in conjunction with 
an oil change. Drain the oil as previously 
described and install the drain plug but 
do not fill with oil at this time. 

2. 125, 175 models: Remove the three 
screws from the access cover plate on the 
right crankcase cover and remove the 
cover plate. 

3. 200 models: Remove the right 
muffler (CB models), and the kick-starter 
lexer. Remove the two screws from the 
chrome access cover on the right crank¬ 
case cover and disconnect the clutch 
cable. Place a pan beneath the right 
crankcase cover. Loosen the cover screws 
with an impact driver and remove them. 
Tap the cover gently with a plastic mallet 
if necessary to free it, and remove the 
coxer. 

Loosen the rear brake adjusting nut so 
that the brake pedal can be depressed 
enough to alloxv the crankcase cover to 
clear. 

4. Remox e the screxv from the center 
of the filter cap. Remove the cap xvith a 
pliers. 

5. Clean the inside of the filter rotor 
xvith a clean rag and solx ent. 

6. Clean the filter cap and cover plate 
(125,175) and dry thoroughly. Inspect the 
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drain plug at the lower portion of One of 
tlu* fork sliders. Allow the od to drain ior 
se\eral minutes into a suitable container, 
then pump the forks iip and down several 
times. Alter most of the oil is expelled, 
turn tin* forks all the way to the right to 
completely drain tin* right fork leg. or all 
the way to the left for tlu* left fork ley. 
Cheek the condition of tlu* drain piny 
gasket. Replace it if necessary. Refit tlu* 
drain plug and tighten it securely. 

1 Repeat the procedure with tlu* other 
fork ley. 




Ktnk th.un piue uirnm 


tWiiinvr llit tap. and rlefin mil llu* rolor (11 niul 
tilln st it t*i» 2 200 

O-rmg on the filter cap and replace it if 
damaged in any way 

7. Inspect the oil guide m the cover 
plate (125, 1751 or in the right crankcase 
cover (2(H)). The guide should he free to 
move in and out and have sufficient 
spring force* behind it to hold it against 
the filter cap. 

8. 200 models: Tlu* filter screen can 
he pulled ofi of the bottom of the oil 
pump. Clean the filter screen in clean 
solvent and blow dry. Inspect the screen 
mesh for any puncture holes, if any are 
noted the screen should he replaced. 

9. 125, 175 models: Install the filter 
cap w ith the vanes located in the groov es 
on the inside of tlu* filter housing, and 
secure with the screw . 

10. 200 models; Install the filter cap 
with the tab on the filter cap aligned with 
the mark on the filter rotor, secure in 
place with the 6 mm screw. 


On 2(X) models, align lln* lal) on llu* fillrt cap (21 
wilh tlu* punch mark on the filler rolor (1) 


11. 125, 175 models: Inst.ill the cover 
plate using a new (bring iI necessary. 

NOTE; When installing the cover 
plate on 125 and 175 models he sure 
that the oil passages in the co\ er plate 
atid the right (rankcase coi er line up. 

12. 2(H) models; Install the light crank¬ 
case cover. Belore installing tlu* cover, 
check tlu* condition of tlu* gasket, and 
replace it if nicked or damaged. Install 
the kick-starter lever making sure to line 
up the punch marks on the shaft and the 
lever, il marks are fitted. 

13. Kill tlu* erankease with oil. 


Fork filler cap (.mow 

5. Support tlu* front wheel oil the 
ground. Remove tlu* fork filler cap from 
the top of each fork leg. it may he neces¬ 
sary to remove tlu* handlebar holders and 
place* the handlebars out of tlu* way Loos¬ 
ening the upper triple clamp pinch-bolts 
may make removal easier. On models 
with internal fork springs, the (rout end 
of the motorcycle can he lowered to force* 
the springs out ol tlu* lork tubes. Either 
move* the spring to one side or remove* 
tlu* spring altogether (il possible) to aid 
filling tlu* forks. 


Front Forks 

1. Fork oil should he* changed every 
6,(XX) niili*s or e*ve*r> 12 months 

2. Rider to the* “Recommended Lubri¬ 
cants” cliail lor the* correct oil lor your 
model. 

3. To dram the* lork oil, remove* the 
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6. Add the* correct amount of oil to 
each lork leg. Capacities for each model 
are given in the* “Maintenance Data” 
chart. 

7. Inspect the condition ol the lork 
filler cap O-ring, and replace* it if it is torn 
or cracked. Fit the caps and tighten the*m 


se*curel>. Tighten the handlebars and 
pinch-holts if tlu*y were loosened. Allow 
a mome nt lor the oil to settle in the forks 
before operation. 

Chassis Lubrication 

1. Tlu* swing arm pivot on some mod¬ 
els is fitted with a gre*ase* nipple*. This 
item should he* luhricutc*d with a good 
grade ol chassis grease ev ery 3,(XX) miles. 
Cre*ase should he applied until some of it 
shows at e*itlu*r end of the swing arm. 

2. Wheel and ste*e*ring head hearings 
.ire* lubricated with hearing grease. This 
should he* done every 6,(X)() miles. Refer 
to the “Chassis” section. 


SERVICE CHECKS AND 
ADJUSTMENTS 

Drive Chain 

L Tlu* chain should have about % in. 
(20 mm) of total up-and-down free-play 
measured in the middle of the lower 
chain run. 



Tin* chain should hast* llu* illustrated amount ol 
free-play 


2. Before checking or adjusting the 
chain slack, the following conditions 
should In* met: 

a. A support should be placed under 
tlu* engine if necessary' so that tlu* roar 
wheel is off the ground; 

h. The transmission should he 
placed in Neutral, 

c. The chain should he cold, clean, 
and well lubricated; 

d. The chain should have been 
checked for any tight spots by slowly 
rotating tlu* wheel and checking for 
variances in tlu* chain tension. If a tight 
spot exists, the chain tension should lu* 
adjusted to tlu* prescribed Iree-play at 
tlu* tight spot. Note, how oxer, that sueh 
a condition is indicative of a worn 
chain and probably sprockets which 
should he replaced as soon as possible. 

3. To adjust the chain, first hack oil tlu* 
rear brake adjuster nut if a rod-operated 
brake is fitted. 

•1 Remove tlu* axle nut cotter pin and 
loosen tlu* axle nut several turns. Loosen 
the locknuts on the chain adjusters. 

5. Turn each of the adjuster holts in or 
out by an equal amount until the chain 
tension is approximately correct. 

6. Cheek w heel alignment by means of 
the aligning marks inscribed on both 
sides of the sw ing arm. Be sure that both 
adjusters are lined up with the same mark 
on each side. 
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Chain adjuster bolt (arrow) and alignment marks 
(triangle) 

7. Tighten the axle nut and cheek the 
chain tension. Then check the tension 
with the weight of a rider on the ma¬ 
chine; there must still he at least Vi in. of 
slack. Correct if necessary. Tighten the 
axle nut to the proper torque and fit a new 
cotter pin. Tighten the locknuts on the 
chain adjusters. 

Clutch 

There are two adjusters on the clutch 
cable. Cable free-play should be main¬ 
tained at 10-20 mm (0.4-0.8 in.) of hand, 
lever movement measured at the end of 
the lever as illustrated. 



Clulch lever tree-play l2) should be maintained at 
10-20 nun (0.1-O S in.), measured at the tip of the 
le\er 

Use the adjuster at the hand lexer for 
routine adjustments; the one at the 
engine can he used for major adjust¬ 
ments. 

The clutch release mechanism should 
he adjusted every 3,000 miles or 6 
months, or xvhenever the clutch begins to 
drag or slip and satisfactory operation 
cannot be obtained by adjusting free-play 
at the lever. At the time of adjustment, 
lubricate the grease fitting (125, 175); one 
or txvo shots of the grease gun should he 
sufficient. 

1. Screxv the cable adjuster at the 
clutch lexer all the xvav into the lever 
housing (increasing lex er free-play). 

2. Back off the locknut and turn the 
cable adjuster at the engine case into the 
ease (increasing cable free-play to max¬ 
imum). 

3. 200 models: Remove the txxo screxvs 
from the chrome access cover on the right 
crankcase cover, and remove the cover. 

4. Loosen the clutch adjuster locknut 
(200) or bolt (125, 175), and turn the ad¬ 
juster clockwise until resistance is felt. 



Clutch adjuster locknut and adjusting screw (200) 



On 125. 175 imxlrls, loosen the lockbolt (P and 
turn the adjuster (2) to adjust the clutch 


Then turn the adjuster in the opposite di¬ 
rection (counterclockwise) about Vh-Va 
turn on 125, 175 models and Va-Vz turn on 
200 models and tighten the locknut (200) 
or bolt (125, 175). 

5. Unscrew the Ioxver cable adjuster 
out of the engine ease until the proper 
free-play of 10-20 mm (0.4-0.8 in.) is ob¬ 
tained measured at the tip ol the lexer. 
Tighten the locknut. Minor adjustments 
can he made xvith the adjuster at the 
clutch lexer. 

Throttle Cable 

The throttle cable free-plax should be 
adjusted after the idle speed. This proce¬ 
dure is given in the “Tune-Up.” The 
standard throttle cable free-plax is 10-15° 
of grip rotation for all models. 1 lie cable 
should lie xvell lubricated before attempt¬ 
ing to adjust the free-plax. 

1. Cable free-plax is adjusted xvith the 
adjuster near the txvist-grip. Loosen the 
locknut on the adjuster and screxv the ad¬ 
juster in or out until free-play is correct. 
Tighten the locknut. 

2. Check that the cable operates 
smoothly and maintains some free-play 
xvhen the handlebars are cut all the xvav 
to the right or left. 

Front Drum Brake 

1. Use the cable adjuster on the brake 
plate to alloxv about 20-30 mm (0.8-1.2 
in.) of handlebar lexer free-plax before 
the shoes contact the drum. This free- 
plax is measured at the tip of the lever. 

2. This free-plax can he maintained as 
the shoes wear by using the adjuster at 
tile handlebar lever. 

Front Disc Brake 

1. The handlebar lexer should have 
20-30 mm (0.8-1.2 in.) of free-play before 



Front brake cable adjuster (2) anil locknut (1). 
Turning the adjuster in direction "A" will take up 
excess lexer free-play. 


the pads contact the disc. 

2. The brake cable is self-adjusting; if 
service is necessary refer to “Chassis.” 

Rear Brake 

Use the adjusting nut on the end of the 
brake rod so that the brake pedal lias 1 in. 
of free-plax before the shoes contact the 
drum. The pedal height can be adjusted 
xx ith the brake pedal stopper holt. 

Brake Light Switch 

The sxvitches should he cheeked for 
operation after the brakes are adjusted. 
The rear brake light sxvitch is mounted in 
a slotted bracket and secured by lock¬ 
nuts. Moxing the switch up on the 
bracket allows the brake light to turn on 
sooner. Moxing it down allows the light 
to turn on later. Do not turn the sxx itch to 
adjust it as the x\ ires xx ill become txvisted 
and may break. Generally, the brake light 
should come on just as the linings contact 
the drum. 

The front sxvitch is not adjustable. 



Rear brake light switch 


Steering Stem Bearings 

The steering stem hearings should he 
checked periodically and adjusted if nec¬ 
essary. Refer to the “Chassis” section. 

Fuel System 

1. Fuel system maintenance involves 
cleaning the petcock and filter, cleaning 
or replacing the air cleaner, and cleaning 
the carburetors. 

2. The carburetors should he removed, 
disassembled, and cleaned every 4,000 
miles. The procedures are outlined in the 
“Fuel Systems” section. 

3. The petcock should he serviced 
ev ery 3,000 miles. Shut the fuel off, then 
unscrew and remove the petcock sedi¬ 
ment boxvl. Take out the O-ring and fuel 
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Kemovmu the O-rnijj and filter .screen 


filter screen. Clean the parts in solvent 
and inspect the screen for any holes or 
other delects, replace it if it is damaged 
in any way. Inspect the O-ring lor any 
cuts or cracks and replace it if necessary. 
Reinstall the filter screen, O-ring, and 
sediment howl. Turn the fuel on and 
check for leaks. 

Air Cleaner Service 

The air cleaner should he serviced or 
replaced every 1,500 miles or more often 
depending on conditions. 

ALL MODELS EXCEPT SL175 

Removal 

1. Open the seat. On CL models the 
exhaust system must he removed. Re¬ 
nan e the right and left sidecovers. 

2. Loosen the air cleaner connecting 
band. Remove the nut from the center of 
the air cleaner case, and remove the ease. 

3. Remove the two element mounting 
bolts and remov e the element. 



To remove* tin* element (1). remove the mounting 
holts (2) 

Cleaning 

1. Tap the air cleaner to remove any 
loose dirt. Blow compressed air through 
the element from the inside out. 

2. Inspect the element and connecting 
tube lor any holes; replace any air 
cleaner found defective. An oil-impreg¬ 
nated element or one which cannot be 
cleaned siifficentlv should also he re¬ 
placed. 

3. Inspect the area where the element 
is bonded to the mounting plate. If the 
bonding is cracked or separated replace 
the element. 

Installation 

1. Installation is in the reverse order of 
removal. 

2. Alter installing the air cleaners, start 
the* engine and c heck for am air leaks. 
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SL175 

Removal 

1. Remove the* plastic sidecovers from 
both sides. 



SL175 element mounting holts (1 and 2J. 


2. Remove the two mounting holts, 
and loosen the* connecting hand holding 
the carburetor inlet tube to the carbu¬ 
retor. Remove the air cleaner. 

3. Remove the holt from the center of 
the hack of the air cleaner and remove 
the element. 

Cleaning 

1. Once the air cleaner element is re¬ 
moved, it should he* cleaned in a clean 
solvent such as kerosene*. 

2. When the air cleaner element has 
dried thoroughly, soak it in clean motor 
oil SAL 30W until it is fully saturated 
then wring off the excess oil. 

3. Inspect tlu* element for any damage, 
such as holes or a damaged ease. Replace 
any air cleaner found defective. 

Installation 

1. Installation is in the reverse order ol 
removal. 

2. Start tin* engine and cheek for any 
air leaks. Any air leaks should he cor¬ 
rected as they can cause a lean mixture 
resulting in possible engine damage. 

Headlight Adjustment 

1 Set the machine about 25 feet away 
from and perpendicular to a wall, prefera¬ 
bly of a color which reflects light well. 

The machine should he olT the stand, 
and with a rider putting his weight on the 
machine as in operation. 

2. Switch on the high beam. The head¬ 
light high beam should he parallel to the 
ground and should hit the wall directly in 
front of the machine. 

3. Vertical adjustment is made by loos¬ 
ening the two headlight shell mounting 
holts slightly and pivoting tlu* shell up or 
down. 

4. Lateral adjustment is accomplished 
by means of the screw on the right-side of 
the headlight. Turning the screw clock¬ 


wise will move the beam to the left; turn¬ 
ing it counterclockwise will move it to 
the right. 


Recommended Lubricants 


Engine 

General—All Temperatures 

SAK 10W-30 

SAE 10W-40 

Alternate 

SAE 30 Above 59* F 

SAE 20 or 20W 32°-59* F 

SAE 10W Below 32* F 

Forks 

ATF 

SAE 10W-30 

Control Cables 

10W-30 motor oil 

Graphite-base lubricant 

Tach, Specdo 
Cables 

Light-duty, lithium-base 
grease 

Wheel Bearings 

Waterproof, medium-weight 
hearing grease 

Steering Mead 
Bearings 

Waterproof, medium-weight 
Waring grease 

Periodic Maintenance Intervals© 


Daily 

Cfiain slack 
Cable adjustments 
lirake adjustment 

Weekly 

Batter)' fluid level 
Spoke condition 
Oil level 
Tire pressure 
Even 1500 miles 
Change engine oil 
Adjust drive chain 

Every 3.000 miles 

Clean, gap, or replace spark plugs 

Check and adjust clutch 

Clean or replace air filter 

Check ignition timing 

Clean, gap, or replace hreaker points 

Clean fuel petcock 

Check carburetor operation 

Adjust cam chain tensioner 

Adjust valve clearance 

Lubricate cables and twist-grip 

Inspect fuel lines 

Inspect chain and sprocket condition 
Lubricate breaker point pad 

Ever)' 4,000 miles 

Crease speedometer drive mechanism 
Overhaul carburetors 
Inspect rims and run-out 

Eserv 0,000 miles 
Clean nil filter 
Lubricate wheel bearings 
Lubricate steering head bearings 
Inspect brake shoes 
Change foik oil 

(T Based on normal use* after break-in is complete 


Model 

Battery Specifications 

Vo. JIS So. Volto^r 

Amp IIrt 

Conf Chorging 
Rntr (ompi) 

SSI25A 
CL125A 

B5I-6 

— 

6 

12 

1.2 

CB175 

CL 175 

MRW3-I2C 

I2N9-1B 

t2 

9 

0.9 

SI.175 

nidi -12 

12X5-IB 

12 

5 

0.5 

CB200 

CL200 

MBW3-I2C 

12X9-1B 

12 

9 

09 
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Maintenance Data 



SSI 25 

CLI25 

CBl 75 

CL l 75 

SL175 

CB CL200 

Engine oil 
capacity (qt) 

1.25 

1.25 

1.6 

1.6 

1.6 

1.8 

Fuel tank 
capacity (gal) 

2.2 

2.5 

2.3 

2.4 

2.4 

2.4 

Front fork 
capacity (cc/ 02 ) 

When changing 

135/4.5 

-135/4.5 

135/4.5® 

135/4.5® 

175/5.8 

115-118/3.9-4.0 

After disassembly 

145/4.8 

145/4.8 

145/4.8® 

145/4.8® 

185/6.1 

128-132/4.3-4.5 

Tire pressure (psi)® 
Front 

26 

26 

26 

26 

26 

26 

Rear 

28 

28 

28 

28 

28 

25 


CD Add 6 psi to the rear tire for two-up or extended high-speed operation. 

® Late models: 115-118/3.9-4.0 ® Late models 128—132/4 3-1 5 


TUNE-UP 


NOTE: Common tune-up procedures 
are explained in detail in “General In¬ 
formation.” 


CAM CHAIN ADJUSTMENT 
175 , 200 

1. Remove the alternator cover. 

2. Using a wrench on the alternator 
bolt, rotate the alternator rotor coun¬ 
terclockwise so that the “T" mark on the 
rotor is aligned with the timing index 
mark on the stator. 



Rotor positioned at top dead center ("T" mark 
aligned) 


3. Loosen the locknut on the tensioner 
setting bolt and back the setting bolt out 
three or four turns. The tensioner will au¬ 
tomatically apply the correct amount of 
tension on the chain. 

4. Tighten the setting bolt to a torque 
of 2-3.5 ft lbs, then tighten the locknut. 

125 

1. Remove the alternator rotor cover. 

2. Remove the left-side intake valve 
cover. 

3. Turn the alternator rotor clockwise 
(the opposite direction of normal rota¬ 
tion) until the left intake valve opens 
fully (spring compressed) and begins to 
close. 

4. Turn the alternator rotor coun¬ 
terclockwise until the left intake valve 
barely moves. 

5. Loosen the locknut on the cam 
chain adjuster bolt and turn the adjuster 
bolt (left-hand thread) clockwise so that 
the tension is removed from the chain. 
Now turn the adjuster screw coun¬ 
terclockwise until resistance is just felt. 
Tighten the locknut while holding the 
adjuster screw from turning. 

CAUTION: Do not over tighten the 
adjuster screw past the point where 
resistance is noticed or the tensioner 
and the chain will suffer premature 
wear. 


VALVE ADJUSTMENT 



Cam chain adjuster boll (arrow) 


NOTE: Valves must be adjusted when 

the engine is cold. 

1. Remove the alternator cover. 

2. Remove the four valve tappet cov¬ 
ers. The fuel tank can be removed for 
easy access to the tappet adjusters. 

3. Remove both spark plugs. 

4. Turn the crankshaft, using the rotor 
bolt, until the “T” mark on the alternator 
rotor is aligned with the timing index 
mark on the stator. 

5. With the crankshaft in this position 
both cylinders will be at top dead center 


(TDC), however, one cylinder will be on 
its compression stroke and the other on 
its exhaust stroke. To determine which 
cylinder is on compression, check to see 
which pair of valves (intake and exhaust) 
are fully closed, in which case there will 
be clearance at both rocker arms. The 
valves for the cylinder which is on its 
compression stroke are correctly posi¬ 
tioned for adjustment. 

6. The correct valve clearance for both 
valves is 0.05 mm (0.002 in.). Slip the cor¬ 
rect feeler gauge between the valve stem 
and the rocker arm adjuster. The feeler 
gauge should be a slip-fit (a slight drag), 
in a correctly adjusted valve. 



Checking valve clearance 


7. If adjustment is necessary, loosen 
the adjuster locknut and turn the adjuster 
to effect adjustment. Tighten the locknut. 

NOTE: The adjustment may change 
when the locknut is tightened. Hold 
the adjuster steady while securing the 
locknut. Rccheck the clearance af¬ 
terwards. 

8. Turn the rotor one full turn (360°) 
counterclockwise and line up the “T” 
mark with the timing index mark again. 
In this position the other cylinder w ill be 
on its compression stroke and both valves 
should be closed. Adjust the valve clear¬ 
ance as described in Steps 6 and 7 above. 


CONTACT BREAKER POINTS 
Location 

The points are located in a case on the 
left-side of the cylinder head, and are 
operated off the camshaft. The timing ad¬ 
vance mechanism is fitted on the cam¬ 
shaft behind the breaker point base plate. 

Replacement 

1. If replacement of the points is nec¬ 
essary, this is easily accomplished by dis¬ 
connecting the primary wire, removing 
the two point securing screw's, and taking 
off the points. Install the new points after 
thoroughly cleaning off the contact sur¬ 
faces with a non-oily solvent, and adjust 
the gap. If a breaker plate assembly is 
purchased, simply disconnect the pri- 
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inary wire Iroin tlu* wiring harness and 
remove the two hieaher base plate 
screws. Install the new lneakei base 
plate and eonneet the primary wire. 
Clean the surfaces of the points and ad¬ 
just the gap. Whenever the points art* re¬ 
placed, the ignition tuning will have to 
be* set. 

2 Apply a bit of grease to the breaker 
earn lubricating wick. Take care not to 
applv too much to avoid fouling the 
points. 

Gapping 

Points should be filed (if necessary) 
and cleaned before gapping. 

1. Hemove the alternator cover, and 
points cov er. 

2. Using the rotor bolt, turn the engine 
over until the points are open to their 
maximum gap. 

3. With the proper feeler gauge, check 
the gap. The proper specification for all 
models is 0.3-0.4 mm (0.012-0.016 in.). 

4. If adjustment is necessary, loosen 
the two screws which secure the points to 



Points securing screws used lo adjust point gap 


the hast* plate and open or close the 
points to bring the gap to the proper spec¬ 
ification. 

NOTE: Loosen the screws just enough 
to allow the points to he moved. If too 
loose, the points will snap shut instead 
of holding the adjustment. 

5. Tighten the screws and recheek the 
tfiip. 

6. II it is not possible to gap tin* points 
correctly, the fiber heel is evidently 
worn; the set of points should be re¬ 
placed. 

Lubrication 

1. On all models it is necessary to lu¬ 
bricate tlu* cam follow'd fiber heel and 
the pivot point of the contact breaker oc¬ 
casionally. 

2. A small dab of grease (high melting 
point, if possible) should be applied to 
the lubricator wick so that the lubricator 
can distribute it onto the breaker cam. A 
drop of engine oil should he applied to 
the pivot point 

3. In both cases it is imperative that 
care he taken to keep tlu* lubricant a wav 
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from the points contact surface. 

4. The hihiieating wick should he ad¬ 
justed so that it just contacts tlu* breaker 
earn. 

5. If tlu* wick is missing tlu* grease can 
be applied sparingly to the cam itsell. 


Full spark advance liming marks aligned willj 
pointer 


IGNITION TIMING 


NOTE: Points must he cleaned and 
gapped before checking, timing. Dirty 
points will cause inaccurate readings. 


mark on the stator; 

b. As tlu* revolutions increase, the 
"F” mark should he seen to move in a 
direction opposite that of the crank¬ 
shaft rotation; 

c. Finally, at full advance (about 
4,000 rpm and above), the twin rotor 
marks must line up with the timing 
index mark. 

4. Tlu* full advance reading is the most 
important. If the twin marks on the rotor 
and the timing index mark do not align, 
proceed as follows: 

5. Loosen the two screws which se¬ 
cure the breaker base plate just enough to 
allow the plate to he turned. Rotate tlu* 
base plate in tlu* direction necessary so 
that the timing marks align. 

Rotating the base plate clockwise ad¬ 
vances tlu* timing; rotating the plate 
counterclockw ise retards the timing. 

Tighten tlx* base plate screws and re¬ 
check tlu* timing. 

If proper ignition timing is not pos¬ 
sible, replace the points, since tlu* fiber 
heel is probably worn. 


"F‘‘ mark aligned \s itli I lie* pointer 

4. If the points open before tlu* marks 
align, the timing is too advanced. If the 
points open after tlu* “F" mark passes tlu* 
index mark, tlu* timing is too retarded. 

5. If the timing is not correc t, set tlu* 
“F“ mark so that it is aligned with the 
index mark. Loosen the two screws 
which sec ure the breaker base plate and 
rotate tlu* plate until the light or the 
meter indicates that the points have just 
opened. Tighten the base plate screws 
and recheek the timing. 


Dynamic Timing 

1. Remove the alternator cover so that 
the timing marks are v isible. 

NOTE: A white grease pencil or some 
paint can he used on the rotor and sta¬ 
tor timing indicator marks to increase 
their risibility under the strobe light. 

2. Hook lip the timing light to either 
cylinder according to tlu* manufacturer’s 
instructions. 

3. Start the engine, aiming the light on 
the rotor. Note the following: 

a. At idle, the f mark on tlu* rotor 
should line up with the timing index 


Breake r base* plate screws 


Static Timing 

1. Remove the points cover, and tlu* al¬ 
ternator cover. 

2. Remove the spark plugs and hook 
up the tester as described previously. 

3. Turn the engine over slowly in the 
normal direction of rotation (coun¬ 
terclockwise). At the instant in which the 
“F” mark on the rotor aligns with the 
index mark on the stator, the points 
should begin to open as indicated by the 
reaction of the test light or meter. 
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CARBURETOR 


Three adjustments to he made to the 
carburetor are the Boat level, the idle 
mixture, and the idle speed. For the first 
of these, the carburetor must be removed 
from the motorcycle. 

Adjusting Float Level 

Generally, float level will not*need ad¬ 
justment unless the carburetor has been 
disassembled, fuel delivery problems 
have been noted, or considerable mile¬ 
age has been covered. 

1. Remove the carburetor from the mo¬ 
torcycle as outlined in the “Fuel Sys¬ 
tems” section. 

2. Remove the float bowl. Remove the 
float bowl gasket. 

3. Float level is defined as the mea¬ 
sured distance from the float bowl mating 
surface on the carburetor body (gasket re¬ 
moved) to the top of the floats, when the 
tang ol the float arm is just touching the 
end of the float needle. A special gauge is 
available at Honda dealers to check the 
float level although a vernier caliper can 
also be used. 



Float lex el is the distance "A” from the Boat howl 
gasket surface (gasket removed) to the top of the 
Boats 


4. With the carburetor held upside 
down, gradually lower the float until the 
tang ol the float arm just touches the end 
of the float needle. The tang should not 
depress the needle, but just contacts it. 
Measure the distance from the top of the 
float. Compare the reading with the 
proper float level for your machine. 

5. If adjustment is necessary, bend the 
float arm tang only to raise or lower the 
float level. 

6. Float level will not be correct if the 
needle is worn, or if there is foreign mat¬ 
ter on the needle seat. 

Idle Speed and Mixture 

NOTE: These items must he adjusted 

when the engine is at operating tem¬ 
perature. 

1. Ensure that the throttle cable ad¬ 
justment is approximately correct so that 
the cable has enough slack to allow the 
throttle slides to be fully closed. 

2. Screw the pilot screws in carefully 
until they bottom lightly, then back them 
out the number of turns shown in the 
“Tune-Up Specifications” chart. 



Carburetor pilot screw (left) and throttle stop screw 


3. Start the engine. When operating 
temperature is reached, adjust the throt¬ 
tle stop screws so that the engine idles 
smoothIv at about 1200 rpm. 

4. Place a hand behind each muffler to 
ensure that l>oth cylinders are running 
evenly. If the idle speed and mixture ad¬ 
justment screws are misadjusted, one cyl¬ 
inder may “lead” the other. Adjust the 
throttle stop screws, if necessary, so that 
Ixrth cylinders are running evenly. 

5. Adjust each pilot screw so that the 
engine nms as smoothly as possible. It 
should not be necessary to vary the pilot 
screw setting more than Vi turn from the 
standard given. 

NOTE: If proper idling cannot he ob¬ 
tained using this method, it may he 
that the fuel system is clogged with 
dirt (cheek pet cock, filter, carburetor), 
the plug is had or too cold, the valves 


are improperly adjusted, or there is an 
air leak somewhere in the system. 

6. Check that the two carburetors are 
synchronized. 


Carburetor Synchronization 

1. Remove the air cleaner assembly. 

2. Twist the throttle fully open to lift 
up the slides. 

3. Position a mirror behind the carbu¬ 
retors or reach into the carburetor bores 
with the thumb and index finger of one 
hand. 


CHECK HERE 



Finger in 
Carburetor 
Bore 




Check for carburetor synchronization by ensuring 
that both slides clear the carburetor bores at the 
same time 


4 Slowly close the throttle and watch, 
or feel, the slides as they are being low¬ 
ered; they should enter their respective 
bores simultaneously. 

5. II the slide positions are unequal, 
raise or lower one to match the other hy 
turning the adjuster at the top of the car¬ 
buretor. 

6. Another check is to place a finger on 
each carburetor slide when the throttle is 
fully closed, then move the twist-grip 
very slightly. Both slides should begin to 
lift at the same time. Adjust as described 
above if necessarv. 

7. After adjusting the idle speed and 
synchronizing the throttle slides, adjust 
the throttle cable free-play. 


Tune-Up Specifications 



12 S 

i 75 

200 

Sp.uk Plug, standard 
(NCK/MJ) 

DMIS/X24FS 

D-811S/X24FS 

D-8ES-L/X24ES 

Spark Plug Cap 
(in /mm) 

0 0210 02S/0 6-0.7 

0 024-0 028/0 6-0 7 

0.024-0 028/0.6-0.7 

breaker Point Gap 
(in./mm) 

0 012-0 016/0.3-0 1 

0 012-0 016/0.3-0.4 

0.012-0 016/0.3-0 4 

Valve Clearance 

Intake (in./mm) 
Kxhnusl (in./mm) 

0.002/0 05 

0 002/0 05 

0.002/0.05 

0.002/0 05 

0.002/0.05 

0.002/0.05 

Carburetor Adjustments 
Pilot Air Screw 
( turns out) 

n* ± k 

© 

© 

Idle Speed ( rpm) 

1200 

1200 

1200 

Float Level 
(in./mm) 

0.82/21 

0.82/21 

0.82/21 

Compression Pressure 
(psi) 

142 

170 

170 

©CB/CL 175. s + 

SL 175: P s ±i s 



© CB200: h- \ 

CL200: -k i s 
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ENGINE AND TRANSMISSION 


NOTE: For engine component insj>ec- 
tion procedures and terhnuptes, refer 
to "Engine Rebuilding" in the General 
Information section. 

Engine Service 

1. To irnmu* the cylinder head, bar¬ 
rels and pistons, tlu* engine must be re¬ 
moved from the frame. 

2. Crankcase cover components: oil 
pump, clutch, gearshift mechanism, alter¬ 
nator, countershaft sprocket, and the cam 
chain tensioner (125 models), are all ac¬ 
cessible with the engine in the frame. 

Removal and Installation 

1. Degreasing and thoroughly clean¬ 
ing the engine before removal is highly 
recommended. Be especially attentive to 
the cylinder base and the underside of 
the crankcase, and around the mating sur¬ 
faces. 

2. Drain the oil from the sump, and 
reinstall the drain plug. 

3. Turn the fuel petcock to the off 
position and disconnect the fuel lines 
from the petcock. Disconnect the balance 
line from the tank and remove the tank. 

NOTE: To safely remove the tank , ei¬ 
ther drain it completely prior to re¬ 
moval , or obtain a four inch length of 
fuel line and two small clamps. Attach 
one of the clamps to the fuel tank's bal¬ 
ance line. Disconnect the lines; fit the 
spare length of fuel line to the fitting 
on the tank with the other clamp al¬ 
ready attached. This will prevent fuel 
from spilling out of the tank when the 
fuel line Is disconnected for removal. 



Slep-bar mounting bolts (1) and step-bar (2) (125) 


4. Remove the step-bar, and the ex¬ 
haust system. On 125 models, remove the 
brake pedal spring and the stoplight 
switch spring. 

5. Open the seat and remov e the bat¬ 
tery. When disconnecting the battery 
always disconnect the negative terminal 
first. 

6. If an electric starter is fitted, dis¬ 
connect the starter motor cable from the 
selenoid. 

7. Unscrew the carburetor caps and 
pull the throttle slide assembly out of the 
carburetor. 

8. Disconnect the choke rod from the 
left carburetor. Loosen the band securing 
tlu* air cleaner to the carburetor. Unbolt 
the intake manifold from the cylinder 
head and remov e the intake manifold and 
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the carburetors. 

9. Remove the three phillips head 
screws from the left rear crankcase cover, 
and remov e the cover. 

10. Disconnect the drive chain. 



Disconnecting the clutch cable (1) from the release 
mechanism (2) (125, 175) 


11. 125, 175 models: Disconnect the 
clutch cable from the clutch release 
mechanism on the left-side of the engine. 

12. 200 models: Remove the chrome 
cover from the right crankcase cover. 
Screw the clutch adjuster at the right 
crankcase cover in to allow some free- 
play in the cable. Disconnect the cable 
from the release mechanism. 

13. Remov e the cover on the right-side 
of the cylinder head. Remov e the phillips 
head set screw and disconnect the ta¬ 
chometer cable from the engine. 

14. Disconnect the alternator leads 
from the wiring harness at the plastic 
connector. Disconnect the point primary 
wire from the wiring harness. 

15. Disconnect the spark plug leads, 
and loosen the plugs. 

16. Remove the nuts from the engine 
mounting bolts, 4 on 125 models, 9 on 
175, 200 models. Remove the mounting 
bolts being careful not to damage the 



Engine mounting bolls (175) 


threads on the bolts, then lift the engine 
out of the frame. 

17. Installation is in the reverse order 
of the remov al procedures, howev er, note 
the following points: 

a. Install the battery ground cable to 
the rear upper mounting bolt. Scrape 
any paint or rust from the frame under 
the cable to ensure a good ground; 

1). When connecting the batten, 
connect the positive terminal first. 
Route the battery overflow tube so that 
it will release any overflow (sulfuric 
acid) well below tlu* frame and swing 
arm; 

c. Install the throttle slide into the 


carburetor with the cutaway of the 
slide facing tlu* air cleaner, 

d. Install tlu* masterlink spring clip 
with the closed end facing the direc¬ 
tion of chain rotation. 


CYLINDER HEAD 

Removal 
175 , 200 

1. Remove the engine from the 
frame. 

2. Loosen the eight 8 mm capnuts 
and the head bolt gradually and evenly in 
an X pattern about V* turn at a time until 
they are all loose, then remove them. 



Cylinde r bead capnuts U), boll (2), and head co\er 


(3) 

3. Lift off the cylinder head cover, 
tapping it around the sides with a plastic 
mallet to break it loose if necessary. 

4. Remove the two phillips head 
screws from the points cover and remove 
the cover. Remov e the two 5 mm phillips 
head screws securing the point base plate 
to the point side housing, and remov e the 
base plate. Remove the 6 mm bolt and 
flat washer from the end of the camshaft. 
Remove the spark advance unit from the 
end of the camshaft. Re careful when re¬ 
moving the spark advance unit that the 
breaker cam (point cam) is not pulled 
from the unit. If the cam is removed he 
sure to install it in the correct direction, it 
is possible to install the cam 180° off mak¬ 
ing proper ignition timing impossible. 





Spark advance unit (1) and pninl base (2) 


5. Remove the three screws from the 
alternator cover on the right-side of tlu* 
engine and remove the cover. Remove 
the valve adjuster caps. 

6. Loosen the cam chain tensioner set 
bolt. 
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7. 175 only: Using the alternator rotor 
turn the engine over until the cam chain 
masterlink is at the top of the cam 
sprocket. The “T” mark on the alternator 
rotor should he aligned with the timing 
index mark on the stator. Stuff a clean rag 
into the cylinder head around the cam 
sprocket and remove the cam chain mas¬ 
terlink. Tie a piece of wire or string to 
each end of the cam chain. At this point 
the cylinder head can he removed. If the 
head is stuck, tap around the base of the 
head with a plastic mallet to free it, take 
care not to break the cooling fins. 

The following procedures refer only to 
200 models. 

8. Remove the four phillips head 
screws from the side housing on either 
side of the cylinder head. Using the alter¬ 
nator rotor bolt turn the engine over until 
the “T” mark on the alternator rotor is 
aligned with the timing index mark on 
the stator, in this position one of the cy’ 



Using a 6 mm bolt (2) to remove the rocker ami shaft 
(1) and rocker arm (3) (200) 


inders will be at top dead center (TDC) 
of its compression stroke. The intake and 
exhaust valves for this cylinder will he 
closed (clearance between the rocker 
amis and the cam). Remove the side 
housing on that side. Screw a 6 mm bolt 
into each of the rocker arm shafts, and 
pvdl them from the head. Remove the 
rocker arms. Temporarily install the side 
housing, but do not install the securing 
screws. 

9. Turn the alternator rotor bolt one 
complete turn (360°) counterclockwise, 
this will position the other cylinder at 
TDC of its compression stroke. Remove 
the rocker arm shafts and the rocker arms, 
then install the side housing in the same 
fashion as before. 

10. Turn the engine over with the 
rotor bolt so that one of the cam sprocket 
bolts is at the top of the sprocket, remove 
the bolt. Turn the alternator rotor one 
complete turn counterclockwise and re¬ 
move the remaining sprocket bolt. Both 
the side housings can now be removed. 
Remove the dowel pin from the right- 
side of the cam. 

11. Lift the cam chain off the sprocket 
and lift the cam and the sprocket out the 
top of the cylinder head from the right- 
side. Wrap a piece of stiff wire around the 
cam chain so that it does not fall down in 
to the crankcase. The cylinder head can 
now be lifted off. If the head resists re¬ 
moval tap around the bottom with a plas¬ 
tic mallet to free it, however, take care 
not to break the cooling fins. 



Lift off the chain (3) and remove the sprocket and 
cam (1 and 2 ) 


12 5 MODELS 

1. Remove the engine from the frame 
as described previously. 

2. Remove* the side covers from the 
sides of the cylinder head. Remove the 
two screws which secure the breaker 
point plate to the head and remove the 
plate. Remove the bolt from the left-side 
of the camshaft and pull the spark ad¬ 
vancer unit off the cam. 



The chain in.isterhnk will be close to the sprocket 
"0” mark. To remove the sprocket, remove the 
fnills (2 and 3). 


3. Remov e three screws from the point 
base and remove the point base. 

4. Rotate the engine so that the cam 
chain masterlink is located at the* top of 
the cam sprocket. 

5. Remove the two bolts which secure 
the cam sprocket to the camshaft. Re¬ 
move the sprocket. 



Cylinder head nuts (1) and capnut (2) 

6. Remove the masterlink from the 
cam chain. Take care not to drop the mas¬ 
terlink into the cam chain passage. Fas¬ 
ten a piece of still wire onto each end of 
the cam chain, this will facilitate installa¬ 
tion of the cam chain apon assembly. 

7. Loosen the 6 head nuts gradually 
and evenly in an X pattern until thev are 
all loose and then remove them and the 
breather cover. 

8. Lift off the cylinder head, tapping 
around the base of the bead with a plastic 
mallet if necessary to break the seal. 


Disassembly 

Disassembly of the head involves re¬ 
moving the camshaft, rocker arms, cam 
chain tensioner (175) and the valves on 
the 125, 175 models while on 200 mod¬ 
els, only the cam chain tensioner and the 
valves remain in the head after the head 
is removed. Note, however, that the com¬ 
bustion chamber should be decarbonized 
and the sealing ability of the valves 
checked for all models before the valves 
are removed. Refer to the following in¬ 
spection section for these procedures. 

1. 175, 200 models: Remove the cam 
chain tensioner set bolt, and remove the 
tensioner push-bar and the tensioner 
spring. 

2. 175 models: Loosen the valve ad¬ 
justers so that there is clearance between 
the rocker arms and the cam. Remove the 
four screws from the right and lelt cylin¬ 
der head side housings. Remove the side 
housings tapping them on the side w ith a 
plastic mallet if necessary. Full the 
rocker arm shafts out of the head and 
remove the rocker arms. The cam can he 
lifted out of the head f rom the top. 



Remove the rocker .inn sh.ifts (1) (175) 



Remove the bolt (2) from the set plate (1) and re¬ 
move the rocker arms (3) (125) 



Removing the rocker arm shafts (1) 

3. 125 models: Loosen the valve ad¬ 
justers so that there is clearance at the 
rocker arms. Remove the bolt from the 
rocker arm shaft set plate and remov e the 
plate. Pull the rocker arm shafts out of the 
head. Remove the rocker arms. Slide the 
camshaft out of the left-side of the head. 

4. The valves can he* removed after 
compressing the springs with a valve 
spring compressor and removing the 
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1. Rocker arm 

2. Valve keeper 

3. Spring retainer 

4 Valve spring (outer) 
5. Rocker arm shaft 
6 Valve spring (inner) 
7. Inner seal 


8 Valve stem seal cap 
9. Valve seal 
10 Rubber cushion 
1 1. Spring seal 
12 Intake valve guide 
13. O-ring 
14 Exhoust valve 


15. Intake valve 

16. Camshoft 

17. Guide clip 

18 Intake valve guide 
1 9. Spring seal 


valve spring keepers. Remove the keep¬ 
ers, valve spring ret. iners, valve 
springs, and the spring seats. Where 
fitted, the valve seals should be removed 
from the guide and replaced with a new 
one upon assembly. All parts removed 
should be marked so that they can be id- 
stalled in the same location they were re¬ 
moved from; this is especially important 
for the valves. 

Inspection 

Specifications are given in the charts at 
the end of this section. 

CYLINDER HEAD 

1. Maximum allowable mating surface 
warpage is 0.05 mm (0.002 in.). 

2. 175, 200 models: Inspect the earn 
chain tensioner push bar and replace it if 
it is bent. Remove any burrs from the 
push bar with a file. Measure the free- 
length of the tensioner spring. If the 
spring is less than 80 mm (3.15 in.) in 
length, it should be replaced. Check the 
end of the set bolt and if it is deformed, 
the holt should be replaced; this is a sign 
that the bolt has been overtightened. 

VALVES 

1. Valve seat width should be about 
1.0 mm (0.04 in.) all the way around. 

2. Valve faces and tips have a stellite 
surface. Refacing or grinding the tip are 
not recommended. Replace unsatisfac¬ 
tory valves. 

3. If the valve guides are to be re¬ 
placed, they should be driven out from 
the combustion chamber side with a 
proper size valve guide driver, and re¬ 
placed w ith an oversized guide. After the 
guide is installed the inside bore should 
he reamed to the proper size. 

NOTE: The valve seats are cut at an 

angle relative to the valve guide (45°), 
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therefore, whenever the guides are re - 
placed the valve seats should he re¬ 
faced with a valve seat grinder to the 
specifications shown in the accom¬ 
panying illustration, and the valves 
lapped into the tie tv seats. 





Assembly 

1. All parts should be coated with 
clean motor oil or one of the newer as¬ 
sembly lubricants before installing them. 

2. Install the valve into its guide alter 
coating the stem with oil. Install the 
spring seat, and oil seal (if fitted). Install 
the inner and outer valve springs with 



Wlu'n installing die \al\c springs, lu* sure lh.il the 
dose coils arc closest to the head 

tlie close coils facing down (toward the 
head); the springs are progressively 
wound. Install the upper spring seat. 
Compress the springs with a valve spring 
compressor so that the keeper may be in¬ 
stalled. Do not compress the springs 
more than is necessary to install the 
keepers. To do so may damage the valve 
guide or the oil seal (if fitted). 

3. 125, 175: Install the camshaft into 
the head so that the "O*’ mark on the cam 
sprocket is at the top. It will he necessary 
to hold the cam sprocket in place on the 
125 so that the cam can be installed prop¬ 
erly. The two cam sprocket bolts are dif¬ 
ferent types; be sure that the sprocket is 
positioned correctly and the bolts in¬ 
stalled in the proper holes. Install the 
rocker arms and the rocker arm shafts and 
the set plate (125). On 125 models, once 
the cam is correctly positioned the 
sprocket can be removed. 

4. 175, 200 models: Install the cam 
chain tensioner spring onto the push bar, 
then install the push bar into the head. 
Push the tensioner into the head as much 
as possible and tighten the set bolt. 



Push die earn chain lensioner push har in as far as 
possible anil lighten (he sel boll (175. 2(H)) 


Installation 

200 

1. Install a new head gasket onto the 
top of the cylinder. Re sure that the mat¬ 
ing surface of the cylinder and the head 
are clean and free of any scratches 

2. Install a guide pin to each of the out¬ 
side cylinder Studs (lour total) and an O- 
ring to each of the outside rear studs. 

3. Turn the crankshaft so that the "T" 
mark on the alternator rotor is aligned 
with the timing index mark on the stator. 
Hold the cam chain up when turning the 
crankshaft so it will not be jammed 
around the sprocket on the crankshaft. Re 
sure that tin* cam chain tensioner is 
pushed into the head .is far as it will go. 
Install the head routing the cam chain 
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through the center. Slip a rod through the 
chain to keep it from falling down into 
the cylinder until the cam is to be in¬ 
stalled. 

4. Install the cam chain sprocket so 
that the aligning marks on the sprocket 
are parallel to the cylinder head mating 
surface. 


(l) 

(2) v c i' ' 

. ' ' / 


Install the sprocket so lli.it the aligning marks (1) 
on the sprocket are parallel to the mating surface. 
The pin for the advance unit (2) must he vertical 
when the cam is installed 

5. Install the camshaft into the cam 
sprocket with the locating pin for the 
spark advancer pointing up. Install the 
two cam sprocket bolts into the cam, and 
torque to 12-16 ft lbs. 

NOTE: The two cam holts ate special 
bolts and should not he confused with 
a standard 6 mm holt. It is re coni' 
mended that these holts he replaced 
with new ones once removed, and in¬ 
stalled with a thread locking com¬ 
pound. 

6. Install the rocker arms and the 
rocker arm shafts. Install the cylinder 
head side housing using new gaskets be¬ 
neath them. Do not forget to prelube the 
camshaft bearings and the rocker arms 
and shafts. 

7. Loosen the cam chain tensioner set 
holt and recheck the valve timing. When, 
the “T” mark on the alternator rotor is 
aligned with the timing index mark on 
the stator, tire aligning marks on the cam¬ 
shaft sprocket MUST be perfectly paral¬ 
lel to the cylinder head mating surface. If 
the marks are not parallel, remove the 
camshaft and reset the timing. 

8. If the timing is correct, install the 
breather cover gasket and the breather 
cover. Install the cylinder head nuts not¬ 
ing that the condenser is mounted on the 
right center rear stud. Tighten the head 
nuts in the order shown in the accom¬ 
panying illustration a few ft lbs at a time 
until all the nuts are torqued to 13-16 ft 
lbs. 



Cylinder head tightening sequence (200) 

9. Adjust the valve clearance and the 
ignition timing. 


175 

1. Install a new head gasket to the top 
of the cylinder. Install a guide pin 
onto each of the outside studs (4 total). 
Install an O-ring onto the rear outside 
guide pins. 

2. Slip the cam chain through the cam 
chain passage in the head and lower the 
head onto the top of the cylinder. 

3. Using the alternator rotor bolt, turn 
the engine over so that the “T” mark on 
the rotor is aligned with the timing index 
mark on the stator. When rotating the 
crankshaft, hold the cam chain up so that 
it does not jam up around the crankshaft 
sprocket. When the crankshaft is in posi¬ 
tion, position the chain so that both sides 
are equal length 

4. Install the cam so that the “O" mark 
on the sprocket is at the top of the 
sprocket (in a line with the crankshaft 
and camshaft), and connect the cam 
chain. When installing the masterlink 
spring clip, the open end of the spring 
clip MUST face the opposite direction of 
chain rotation. Tire cam rotates coun¬ 
terclockwise when viewed from the left¬ 
side. 



Willi llic ’T” mark on the rotor aligned with the 
index mark, the ‘‘O’’ mark on the cam sprocket 
should be vertical as shown Then install the cam 
chain masterlink (175) 

NOTE. It would he a good practice to 
rcj)lace the cam chain masterlink once 
removed as a broken cam chain will 
usually cause quite extensive damage 
to the engitie. 

5. Install the rocker arms, rocker arm 
shafts, and the cylinder head side hous¬ 
ings. New gaskets should be used under 
the side housings. The rocker arms 
should he installed onto the same shafts 
that they were removed from. 

6. Release the cam chain tensioner set 
holt, the chain will automatically adjust 
itself. Tighten the set bolt and locknut. 
Recheck the valve timing. If the “O** 
mark on the cam sprocket is not at top 
dead center of the cam sprocket with the 
“T” mark on the alternator rotor is 
aligned with the timing index mark on 
the stator, the valve timing will have to 
be reset. 

If the timing is correct, the breather 
cover gasket and the breather cover can 
be installed. Tighten the head nuts in the 
order shown in the accompanying illus¬ 
tration. Tighten the bolts in increments 
of a few ft lbs until they are all tightened 
to the proper torque of 11.5-14.5 ft lbs. 

7. Adjust the ignition timing and the 
valve clearance 



Cylinder head lightening sequence (175) 


125 

L Install a new head gasket on the top 
of the cylinder. 

2. Turn the crankshaft so that the “T” 
mark on the alternator is in line with the 
timing index mark on the stator. Install 
the head while routing the cam chain 
through the passage in the head. Connect 
the cam chain with the masterlink; he 
sure that the open end of the masterlink 
spring clip is facing the opposite the di¬ 
rection of chain rotation (the cam turns 
counterclockwise when viewed from the 
left). 



When the cam chain is joined, the marks must align 
as shown 

3. Install the sprocket so that the “O” 
mark is at the top of the sprocket (in line 
with a line drawn from the crankshaft 
through the camshaft), when the “T” 
mark on the rotor is aligned with the tim¬ 
ing index mark. 



When the "T” mark on the alternator rotor is 
aligned with the index mark, the "O” mark on the 
sprocket (2) must align with the mark (I) of the cyl¬ 
inder head 
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B«* *••!(' lo insl.ill the cam chain masterlink with 
the closet! end lacing the direction of chain rota¬ 
tion 1 125) 

T Install the two cam holts; note that 
the two bolts are different types and their 
installation should not be reversed. It 
would be a good idea to replace these 
bolts with new ones and install them 
with thread locking compound. Torque 
the cam bolts to 11.5-15 ft lbs. 

5. Install the point base. Install the 
spark advancer locating the slot in the 
back of the advancer to the pin on the 
cam; secure the place with a 6 mm bolt. 
Install the breaker points. 



Cylinder head tightening sequence (125) 

6. Install the cylinder head cover and 
the head nuts. Torque the nut in incre¬ 
ments of a few ft lbs in the order shown in 
the accompanying illustration until a 
torque of 12-15 It lbs is reached. 

7. Adjust the ignition timing, valve 
tappet clearance, and the cam chain* 


CYLINDER AND PISTON 
Removal 

1. Remove the cylinder head. 

2. Lift off the head gasket. II the head 
gasket is blown (a piece missing) or 
shows signs of leakage, inspect the cylin¬ 
der head closely for warpage in this area. 

3. Remove the cylinder hold-down 
bolt(s) located at the rear of the cylinder, 
or on the left-side of the cylinder (125). 

d. Using the alternator rotor bolt, turn 
the crankshaft.until the pistons are at the 
top of their strokes. Lift the cylinder up 
until the bottom of the pistons can be 
seen at the bottom of the cylinder, then 
stufT a clean rag around each of the con¬ 
necting rods. This will prevent the rods 
from falling against the crankcase when 
the cylinders are removed and also keep 
foreign matter from entering the crank¬ 
case. 

NOTE: If the cylinder resist s removal , 

tap around the bottom of the cylinder 

tvith a plastic mallet. When doin g this 
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upper crankcase, and remove the roller 
assembly. Remove the cylinder base gas¬ 
ket. To remove the pivot pin from the 
.tensioner arm, remove the circlip from ei¬ 
ther side and slip the pin out. 



Cain chain tensioner guide roller components (175, 
200 ) 

1 Bolt 

2. Snop ring 

3. Pivol orm 

4. Chain tensioner roller 
5 Guide roller 


Cylinder bolts (I) (125) 

he carefxd that the cooling fins are not 
damaged as will happen if they are 
struck at an angle. Sever attempt to 
remove the cylinder by prying against 
the cooling fins. 

5. With the rag still in place around the 
connecting rods, remove the wrist pin 
circlips. The easiest way to remove the 
circlips is with a pair of needlenose 
pliers. First rotate the circlip until the 
opening is near the cutout in the piston. 
Grasp the circlip near the end-gap and 
twist in while pulling out. The circlips 
should never be reused once removed. 

6. Push the wrist pin out of the piston 
by hand if possible. If the pin resists re¬ 
moval, gently head the piston crown with 
a propane torch and try to push out the 
pin. Take care when heating the piston 
not to overheat it; this may distort it. If 
the pin still resists removal, the factory 
tool will have to be used. This tool has a 
band that fits around the piston and a 
screw- device which is screwed in to 
push out the pin. 



Removing the wrist pin circlips 

CAUTION: .Veter attempt to remove 
the wrist pin by tajjping it out , as the 
connecting rod or the big end bearing 
will be damaged in the attempt. 

7. When the wrist pin is removed, the 
piston can be lifted from the connecting 
rod. As soon as the piston is removed il 
should be marked so that il can be in¬ 
stalled in the proper cylinder. 

8. 175, 200: Remove the two holts se¬ 
curing the cam chain guide roller to the 



Cam chain tensioner components (175, 2(H)) 


1. Com chain 

2. Knock boll 

3. Cam sprocket 

4. Choin tensioner 

5. Pivol orm 
6 Snop-ring 

7. Guide roller 


8 Collar 

9. Tensioner spring 

10. Push bar 

11. O-ring 

12. Selling ball 

13 Tensioner push rubber 


Inspection 

1. The piston and bore specifications 
in the “Engine Specifications’* chart are 
for standard pistons. Oversize pistons 
have the oversize stamped on the piston 
crown. Oversize pistons are available in 
four oversizes from Honda (0.25, 0.50, 
0.75, and 1.0 mm). New pistons come 
with the wrist pin and rings. If an over¬ 
size piston is needed due to a worn bore 
or worn or damaged pistons, obtain the 
piston first then have the cylinder bored 
so that the piston-to-cylinder wall clear¬ 
ance is 0.025-0.050 mm (0.001-0.002 in.). 

2. If only piston rings are to be re¬ 
placed with rings of the same size (stan¬ 
dard with standard or oversize with the 
same oversize), the cylinders must he 
honed and the ridge at the top of the cyl- 
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When the ring is installed, the manufacturer's mark 
(1) must he installed facing upward * 



Piston and ring installation. The mark on the pis¬ 
ton crown (1) should point tow ard the front of the 
engine. Circlip (3) end-gaps should not align with 
the cutouts on the piston. 

inder removed. The ridge at the top of 
the cylinder is the upper limit of the top 
ring’s travel. The top ring will wear so 
that it is mated perfectly with the ridge, 
however, a new ring will hit the ridge 
and collapse the piston. Honing the cyl¬ 
inder will aid in seating the new rings. 

3. When rings are installed on the pis¬ 
tons, the manufacturer’s mark must lace 
up; ring end-gaps should be spaced 120° 
apart around the piston, with no end-gap 
directly at the front or rear of the piston or 
directly above the wrist pin. 

If a multi-piece oil ring is fitted, posi¬ 
tion the end gap of the expander 120° 
from that of the lower compression ring, 
and the end-gaps of the oil rails 20-30 
mm (0.8-I.2 in.) on either side of the ex¬ 
pander end-gap. 

Installation 

1. Install a new wrist pin circlip into 
the left-side of the right piston and into 
the right-side of the left piston. If the pis¬ 
ton has an arrow stamped on the top, in¬ 
stall the piston so that the arrow is point¬ 
ing to the front of the engine (exhaust 
side). If the piston has “IN” stamped on 
the top, install the piston so that the mark 
is to the rear (intake side) of the engine. 

When installing the wrist pin circlips, be 
sure that the end-gap of the circlip is ei¬ 
ther at the top or the bottom of the circlip 
groove and that it is properly seated in 
the groove. 

2. Install the bushing into the cam 
chain guide roller (200). Hold the guide 
roller in place in the tensioner arm and 
slip the pivot pin through the tensioner 



The arrow on the piston crown must point toward 
the front (exhaust side) of the engine 

arm and guide roller. Secure the pivot 
pin in place with the two circlips. 

3. Install the tensioner arm assembly 
between the cylinders with the small 
roller toward the rear of the engine. In¬ 
stall the two mounting bolts and lockwash- 
ers. Torque the bolts to 7-9 ft lbs. 

4. Install a new cylinder base gasket 
and two locating pins to the upper crank¬ 
case mating surface. 

5. Position the piston on the connect¬ 
ing rod so that the wrist pin holes line up 
with the connecting rod small end, and 
install the wrist pin after coating it with 
oil. Place a cloth under each piston to 
cover the hole in the crankcase and in¬ 
stall the remaining circlip. Be sure that 
the circlip end-gap is either at the top or 
bottom of its groove. 

6. Pull the cam chain up so that it runs 
on either side of the tensioner arm pivot 
pin. 

7. Position the pistons at the top of 
their stroke. If piston bases are available, 
install them under the pistons, and posi¬ 
tion the pistons so that they are resting on 
the base. Coat the piston skirt and rings 
with clean motor oil; also coat the cylin¬ 
der walls. Slide the cylinders down over 
the cylinder studs and pull the cam chain 
up between the cylinders. If a ring com¬ 
pressor is available, install it on the pis¬ 
tons. If not, have an assistant compress 
the rings as the cylinders are lowered 
over the pistons Make sure that the ring 
end-gaps are still spaced 120° apart, and 
that the locating pins are installed in the 
upper crankcase. Install the cylinder 
hold-down bolt. 

stalled in the upper crankcase. Install the 
cylinder hold-down bolt. 

8. Install the locating pins in the top of 
the cylinder. Coat the head gasket with a 
thin coat of oil and position it on the cyl¬ 
inder. 

9. Install the cylinder head. 


CRANKCASE COVER 
COMPONENTS 

The following sections deal with re¬ 
moval, installation, and inspection proce¬ 
dures for those components located be¬ 
neath the left and right crankcase covers. 

These parts can be serviced with the 
engine in the frame. 

Note the following points; 

1. Always drain the oil before remov¬ 
ing the right or left front crankcase cov¬ 
ers. 


2. Any oil seals fitted to the covers 
(such as kick-starter or gearshift shaft 
seals) should be carefully checked each 
time the cover is removed. If the lips of 
the seal are torn or damaged, or if the seal 
leaks, remove it by prying it out of the 
cover with a small screwdriver or hooked 
tool. Take care not to use the cover itself 
as a leverage point without protecting it 
from possible damage. 

To install a new seal, press it in with a 
block of wood which will cover the entire 
seal. Be sure that the seal is driven 
straight in until flush with the outer sur¬ 
face of the case, and not cocked to one 
side. Grease the lips of the seal before in¬ 
serting any shaft into it. Where the seal 
must pass over splines on a shaft, ensure 
that there are no sharp edges from dam¬ 
aged splines which may tear the seal. 

3. It is necessary to remove the centrif¬ 
ugal oil filter before the clutch housing 
can be removed. This requires a special 
wrench. 

Right Crankcase Cover 

The right crankcase cover houses the 
centrifugal oil filter, the clutch, oil pump, 
external shifter mechanism, and the pri¬ 
mary drive. 

REMOVAL AND INSTALLATION 

1. Hemove the oil filler cap and drain 
the oil. 

2. Hemove the kick-starter pinch-bolt 
and pull the kick-starter off its shaft. 

3. On CB models, remove the right 
exhaust pipe. 

4. 200 models: Remove the clutch 
cover and disconnect the clutch cable. 

5. Hemove the mounting screws and 
remove the crankcase cover noting the 
location of any locating pins. 

6. Installation is in the reverse order of 
removal, however, note the following 
points; 

a. Install a new cover gasket; 

b. Be sure that the two locating pins 
are in place between the cover and the 
crankcase; 

c. Inspect the kick-starter shaft seal 
in the cover. If the lips are torn or dam¬ 
aged the seal should be replaced be¬ 
fore installation. 

Centrifugal Oil Filter 

REMOVAL AND INSTALLATION 

1. The oil filter can be removed 
through the access cover in the right 
crankcase cover on T25, 175 models. On 
200 models, the right crankcase cover 
must be removed. 

2. Hemove the screw from the center 
of the filter cap and pull the cap off the 
filter housing by screwing an 8 mm bolt 
into the center, or by using a pliers. 

3. Bend back the locktabs from the 
filter nut in the center of the filter hous¬ 
ing. Hold the crankshaft from turning 
while removing the filter nut with special 
wrench (Tool No. 07916-2830000). Once 
the nut is removed the filter housing can 
be removed from the crankshaft. 

4. To install the filter, slide the filter 
housing onto the end of the crankshaft. 
Install the tab washer into the filter hous¬ 
ing so that the slot in the large tab is 
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Hemos inn the oil tiller cap (I) retaining sc tew (2) 


located over a set of splines inside the 
filter housing Install the filtei nut with 
the chamfered side toward the engine, 
ami bend the tabs of tlie tab washer into 
tin* slots in tin* filter nut. 

5. Install the filter cap into the filter 
housing, noting that the vanes on the cap 
must fit into the splines in the filter hous¬ 
ing. Before installing the filter cap, be 
suit' that tin* O-ring is in place on the cap, 
and that it is in good condition. 

Clutch and Primary Drive 

REMOVAL 

125, 175 

1. Remove the right crankcase cover 
and the centrifugal oil filter as described 
previously. Remove the outside primary 
Kear. 

2. Remove the four clutch spring bolts. 
These bolts should be loosened gradu¬ 
ally and evenly in an X pattern to avoid 
distorting the pressure plate. Remove the 
spring retainer plate, the clutch springs, 
the pressure plate, and the pressure plate 
lifter. 

3. Remove the friction and steel clutch 



Clutch assemhlv (125, 175) 


1 Pump rod 

2 Pump body 

3 Filler icrten 

4 Primory drive geor (imide) 

5 Primory drive geor (owlvde) 

6 Filter houtmg 

7 Filler top 

8 Clutch houtmg 
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9 Clutch hub 
10 L.fter 
I I Hub plote 

12 Friction plote 

13 Steel plot* 

14 Pretture plote 

15 Clutch tpring 

16 Spring retoiner 



Removing llu* clutch full) snap-ring 



Oil pump mounting holts (t) 



To remove the piston (3), push out the pin (2); to 
remove the rod from the clutch housing, remove 
the snap-ring (1) 


the rod Remove the 26 mm snap-ring 
from the back of the clutch housing and 
remove* the side washer and the pump 
rod Remove the filter screen from the 
bottom of the oil pump. 

200 

1. Remove* the light crankcase cover 
and the centrifugal oil filter as previously 
described. Remove the primary drive 
gear from the end of the crankshaft. 

2. Loosen the four lifter plate holts 



Clutc h hllcr plate* (1) and holts (2) (2(H)) 

gradually and evenly in an X pattern until 
they are all loose and then remove them. 
Remove the lifter plate with the lifter 
piece, and the clutch springs. 

3. Remove the 20 mm snap-ring from 
the center ol the clutch huh, and remove 
the hub together with the clutch plates 
and the pressure plate. 



To remose the* clutch assemhlv, remove the snap¬ 
ring (1) and oil pump holts (2) 


4. To remove the plates from the hub, 
first lift off the 5 friction plates and the 4 
steel plates between them. Remove the 
92 mm set ring from the huh and lift off 
the hub plate, the clutch disc spring, and 
the clutch disc spring seat. 


plates, note that the steel plate at the rear 
of the huh is a special plate and must he 
installed first upon assembly. Remove 
the 20 mm snap-ring from the center of 
the clutch huh and remove the hub. 

4. Betid back the tabs securing the oil 
pump mounting holts, and remove the 
bolts. The clutch housing anti the oil 
pump assembly can now be removed 
together. 

5. Remove the inside primary gear 
from the end of the crankshaft. Remove 
tire clutch pushrotl from the center of the 
mainshaft. It max he necessarv to apply 
the clutch lever so that the pushrotl will 
protrude from the mainshaft. 

6. Remove the oil pump from the 
pump rod Rush the pin out til the oil 
pump piston anti remove the piston from 


5. Remove the two holts securing the 
oil pump in place, and remove tin* clutch 
housing together with the oil pump. 

6. Pull the pump from the pump rod. 
Rush the pin out of the oil pump piston 
and remov e the piston. Remove the snap- 


( 3 ) 0 ) 




Clutch housing and oil pump components. 1, snap- 
ring. 2. side washer, 3, pump rod. 4. pin, 5, piston 
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ring from the hack of the clutch huh, and 
remove the pump rod side washer, and 
the pump rod. 

INSPECTION 

Refer to the specifications charts at the 
end of this section for clutch dimensions. 

Refer to “Lubrication System” for oil 
pump inspection procedures. 

INSTALLATION 

125, 175 

1. Slip the pushrod into the center of 
the mainshaft. Be sure that the domed 
end of the rod is on the clutch side. 

2. Install the inside primary gear onto 
the end of the crankshaft. 

3. Install the oil pump connecting rod 
to the hack of the clutch housing, install 
the side washer. Fit the tab on the side 
washer into the hole in the clutch hous¬ 
ing, and secure in place with the snap¬ 
ring. Fit the oil pump piston to the con¬ 
necting rod and install the piston pin. Oil 
the piston and insert it into the bore of 
the oil pump. 

4. Install the clutch housing and the 
oil pump at the same time. Use a new 
gasket behind the oil pump. Mount the 
oil pump with the two mounting bolts 
and bend the side of the lockplates up 
against the flats on the head of the bolts. 
Be sure that the lockplates are secured to 
the oil pump by the large tab on the bot¬ 
tom. Use new lockplates if necessary. 

5. Install the clutch hub on the main- 
shaft and secure with a snap-ring. Install 
the pushrod and the pressure plate lifter. 
Install the special steel plate onto the 
hub first, then install a friction plate, steel 
plate, and so on until all of the plates are 
installed. The top plate should be a fric¬ 
tion plate. 

6. Install the pressure plate, clutch 
springs, spring retainer plate, and bolts. 
Tighten the bolts gradually and evenly in 
an X pattern until they are tight 



When installing the primary gears, line up the 
punch m.nks { 1) 


7. Install the remaining primary drive 
gear so that the punch mark on the gear is 
aligned with the punch mark on the in¬ 
side gear, then install the centrifugal oil 
filter. When installing the oil filter lock¬ 
nut, be sure that the chamfered side is 
facing the engine, 

8. Install the right crankcase cover. 

200 

1. Install the clutch pushrod into the 
center of the mainshaft so that the domed 
end is facing the clutch. 

2. Install the oil pump connecting rod 


to the back of the clutch housing, install 
the side washer. Fit the tab on the side 
washer into the hole in the clutch hous¬ 
ing, and secure in place with the snap¬ 
ring. Fit the oil pump piston to the con¬ 
necting rod and install the piston pin. Oil 
the piston and insert it into the bore of 
the oil pump. 

3. Install the clutch housing and the 
oil pump at the same time. Use a new 
gasket behind the oil pump. Mount the 
oil pump with the two mounting bolts 
and bend the side of the lockplates up 
against the flats on the head of the bolts. 
Be sure that the lockplates are secured to 
the oil pump by the large tab on the bot¬ 
tom. Use new lockplates if necessary. 

4. Install the primary gear onto the 
end of the crankshaft. 


< 1 )( 5 ) ( 4 ) ( 3 ) ( 2 ) 



t-J u 


Clutch disc vprmg seal '1). dutch disc spring (2>. 
and clutch huh plate (3« installed on huh 

5. Install the clutch disc spring seat, 
clutch disc spring, the hub steel plate, 
and the 92 mm set ring onto the hub as 
shown in the accompanying illustration. 
Install a friction plate, a steel plate, and 
so on until all of the plates are in place, 
the top plate should be a friction plate. 
Install the pressure plate to the rear of 
the hub. 

6. Install the huh assembly into the 
clutch housing, and secure it in place 
with the snap-ring. 

7. Install the clutch springs into the 
hub. Install the spring retainer plate and 
the bolts. Tighten the bolts gradually and 
evenly in an X pattern. 

8. Install the centrifugal oil filter onto 
the end of the crankshaft. When install¬ 
ing the oil filter locknut be sure that the 
chamfered side is facing the engine. 

9. Install the right crankcase cover and 
adjust the clutch. 

Shifter Mechanism 

REMOVAL 

1. Remove the right crankcase cover 
and the clutch as previously described. 

2. Remove the shift lever and the left 
rear crankcase cover. Remove the circlip 


from the shifter shaft on the left-side. 



Remove the cirdip (2) from ihe shifter shall (1) to 
remove the shaft 


3. Full the shift arm down to disen¬ 
gage the fingers from the shift drum and 
pull the shaft out from the right-side. 

4. Remove the nut from the drum stop¬ 
per stud and remove the drum stopper, 
drum stopper spring, drum stopper col¬ 
lar, neutral stopper, stopper arm plate, 
and neutral stopper spring. 



Shift arm (1), shift drum (2), shift shaft (3) 



Shift drum stopper (1) and neutral stopper (2) 


INSPECTION 

1. Check that the drum stopper collar 
has not been crushed. If this has hap¬ 
pened, replace it. 

2. Check the splines on the gearshift 
shaft. It the splines are broken or torn to 
such an extent that it is difficult to prop¬ 
erly secure the shift lever, replace the 
shaft. 

3. Check the shift arm. Be sure that it 
is not bent. Check that the fingers of the 
shift arm are not worn or bent. 

4. Check the condition of the springs 
in the shift linkage, especially the shift 
lever return spring. If any spring has lost 
its tension, or fails to hold its component 
properly, it must be replaced. 

5. Check that the return spring pin is 
secure in the case. 
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INSTALLATION 

1. Install the neutral stopper spring, 
stopper arm plate, neutral stopper, drum 
stopper collar, drum stopper spring, and 
the drum stopper onto the drum stopper 
stud. Install the flat washer and the nut. 
Check the drum stopper and the neutral 
stopper are free to move. If not, the nut is 
too tight or the drum stopper collar is 
crushed. 

2. Coat the shift shaft with a light coat 
of grease and slip it through the right- 
side of the engine. As the shaft comes 
through the left-side of the crankcase, in¬ 
stall the snap-ring on the shaft. Ensure 
that the fingers of the shift arm are in con¬ 
tact with the pins in the shift drum. 

3. Refit the clutch and the right crank- 
ease cover. On 200 models, be sure to ad¬ 
just the clutch before operation. 

Left Crankcase Cover 

The left crankcase cover houses the al¬ 
ternator, starter clutch, neutral switch, 
countershaft sprocket, and the clutch re¬ 
lease mechanism (125, 175). 

REMOVAL AND INSTALLATION 

1. Remove the pinch-bolt from the 
shift lever and pull the lever off its shaft. 

2. Remove the three mounting screws 
from the rear cover and remove the cover. 
Note the location of any locating pins. 



Disconnect the neutral switch lead (1) and remove 
the cable clamp (2) 


3. Before removing the front cover, 
drain the engine oil or remove the battery 
and tilt the motorcycle at about a 45° 
angle to the right. Remove the three sta¬ 
tor cover mounting screws. Remove the 
stator cover. 

4. Disconnect the alternator wiring 
from the wiring harness. Disconnect the 
lead from the neutral switch. Remove the 
cable clamp from the alternator leads. 

5. Remove the mounting screws from 
the front cover and remove the cover. On 
125, 175 models, disconnect the clutch 
cable from the release mechanism. 

NOTE: On 125, 175 models, be sure 
not to lose the steel ball from the 
clutch release mechanism when the 
cover is removed. 

6. The stator can be removed from the 
cover once the three mounting screws are 
removed. 

7. To install the covers, attach the sta¬ 
tor to the front cover with the three 
mounting screws. Use a new gasket 
under the front cover. Be sure to install 
the two locating pins under each cover. 
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The stator (1) can he removed by removing the 
three screws (2) 


Countershaft Sprocket 

1. Remove the left rear crankcase 
cover as described previously. 

2. To remove the sprocket, remove the 
two bolts from the sprocket and rotate the 
lockplate until the tabs on the plate line 
up with the slots in the countershaft. Re¬ 
move the lockplate. 

3. Either move the rear wheel forward 
in the swing arm or remove the mas- 
terlink from the chain, and pull the 
sprocket off the countershaft. 

4. When refitting the sprocket, install 
the sprocket on the countershaft. If the 
masterlink has not been removed, refit 
the chain to the sprocket before installing 
the sprocket to the countershatt. Install 
the lockplate on the countershaft and ro¬ 
tate it until the holes in the sprocket line 
up with the holes in the lockplate. Install 
the two bolts and torque to 5.8-8.7 ft lbs. 

Alternator and Starter Assembly 
REMOVAL 

1. Remove the crankcase covers and 
stator as described previously. 

2. Remove the rotor bolt while holding 
the engine from turning over. 

3. Remove the alternator rotor using 
the factory tool (Tool No. 07933- 
2160000). The starter clutch is removed 
with the alternator rotor. 

4. Remove the woodruff key from the 
taper on the crankshaft. 

5. The starter clutch can be removed 
from the back of the rotor after removing 
the three phillips head screws. Remove 
the clutch side plate. 

6. The starter motor chain can be re¬ 
moved (after removing the sprocket set¬ 
ting plate), by pulling off both sprockets 
and the chain at the same time. 

7. Unbolt the starter motor from the 
front of the engine, disconnecting the 



Removing the starter clutch screws from the alter¬ 
nator rotor 

starter motor cable at the motor, and re¬ 
move the motor tapping the shaft lightly 
w ith a plastic mallet if necessary. 

INSPECTION 

1. For further inspection of the alter¬ 
nator rotor, stator, and starting motor, 
refer to “Electrical System.” 

2. Check that the rollers in the starter 
clutch are free to move. Also check that 
they all have the same amount of spring 
tension on them. If any spring feels weak 
in relation to the others, replace it by 
removing the roller, spring cap, and 
spring. Replace the spring and install the 
cap and roller. 

3. Inspect the clutch housing for any 
cracks. If found defective, it must be re¬ 
placed. 

4. Inspect the surface of the starter 
sprocket where the rollers contact it. If 
badly scored, the sprocket and the rollers 
should be replaced. 

5. Inspect the condition of the 
sprocket teeth. If they are hooked or ap¬ 
pear to be worn badly, replace both 
sprockets and the chain. 
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Starter clutch components 


INSTALLATION 

I Mount the starter motor on the front 
of the engine with the two mounting 
screws. 

2. Install the starter motor chain and 
the two sprockets at the same time In¬ 
stall the starter sprocket setting plate. 

3. Mount the starter clutch on the rotor 
with the three screws. Be sure to install 
the side plate between the rotor and the 
clutch. 

4. Install the woodruff key in the 
crankshaft and install the rotor lining up 
the slot in the rotor with the key in the 
crankshaft. Draw the rotor down on the 
crankshaft with the rotor bolt, never 
strike the rotor as this may affect the mag¬ 
nets. 

5. Install the stator in the crankcase 
cover, then install the cover using a new 
gasket. Check that the rotor does not 
come in contact with the stator as the 
engine turns over. Install the stator cover 
and the rear cover. 


CRANKCASE COMPONENTS 

To service the kick-starter, transmis¬ 
sion, or the crankshaft, the crankcases 
will have to be separated. To service the 
kick-starter and transmission, the left and 
right crankcase covers and the compo¬ 
nents beneath them will have to be re¬ 
moved. Serv ice to the crankshaft also ne¬ 
cessitates the disassembly of the top end 
as the cam chain must be removed with 
the crankshaft (200) or disconnected (125, 
175). 

Splitting the Crankcases 

1. Remove the engine from the frame. 

2. If the crankshaft is to be serviced, 
disassemble the top end as outlined pre¬ 
viously. 

3. Remove the right and left crankcase 
covers and the components beneath 
them. 



Lower crankcase bolls: 1,6 mm; 2, 8 mm; 3, slarler 
motor cable 


Engine Specifications 


200 

Component 

Standard (in. mm) Wear Limit (in. mm) 

Rocker arm-lo-shaft 
clearance 

0.0005-0.0017/0.013-0.043 

0.004/0.1 

Cam height 

Intake 

0.9865/25.058 

09803/24.9 

Exhaust 

0.9792/24.872 

0.9724/24.7 

Valve seat width 

0.0394-0.0551/1 0-1.4 

00709/1.8 

Valve-to-guide 

clearance 

Intake 

0.0006-0.0014/0 015-0.035 

00032/0.08 

Exhaust 

0.0013-0 0022/0.033-0.055 

0.0039/0.1 

Valve spring free-lenglh 

Inner 

1.3091/33.25 

1.2598/32.0 

Outer 

1.3799/35.05 

1.3583/34.5 

Valve stem OD 

Intake 

0 2157-0 2161/5 4S-5.49 

0.2134/5.42 

Exhaust 

0 2150-0.2154/5.46-5,472 

0.2126/5.40 

Cylinder ID (standard) 

2.1850-2 1 834/55.50-55.51 

2.1890/55.6 

(max) 


2.2290/56.6 

Pislnn skirt OD 

2 1839-2.1846/55.47-55.49 

2 1819/56.42 

Wrist pin OD 

0.5903-0 5906/14 994-15 000 

0.5866/14.9 

Wrist pin hole ID 

0.5906-0.5909/15.002-15 008 

0.5925/15 05 

Piston ring side clearance 

Top 

0 0016-0 0030/0 04-0 075 

0.0059/0.15 

Second 

0 0010-0 0021/0.025-0.06 

0.0059/0.15 

Oil 

00006-0 0018/0.015-0.045 

0 0059/0.15 

Piston ring end-gap 

0 0059-0 0138/0 15-0 35 

0.0295/0.75 

Oil pump bore-to-plunger 
clearance 

0 0010-0 0025/0 025-0.063 

0 0067/0.17 

Pump rod-lo-clutch housing 
clearance 

00010-0 0030/0.025-0.075 

0 0059/0.15 

Friction disc thickness 

01150-01213/2 92-3 08 

0 1024/2.6 

Clutch steel plate svarpage 

00039/01 

0.0079/0.2 

Clutch spring free-length 

1.1126/28.26 

1 0512/26.7 

Shift fork finger thickness 

0 2110-0 2142/5 36-5 44 

0.1969/5.0 

Shift fork ID 

1.3386-1.3396/34.000-34 025 

1.3415/34.075 

Shift drum OD 

1.3366-1.3376/33.950-33.975 

1.3346/33.9 

Shift fork guide pin clearance 
in shift drum 

0.0035-0.0070/0.11-0.179 

0.0197/0.5 

Transmission gear backlash 

1st, 2nd. 3rd 

0.0035-0.0070/0.089-0.179 

0.0079/02 

4th, 5th 

0.0037-0.0074/0.094-0.18S 

0.0079/0.2 
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I'pper crankcase bolls (125 shown' 


NOTH Loosen the oil filter nut and 

tin rotor holt before removing the 

clutch. 

I. Turn the cMigineupstdc dow n and re¬ 
move the nine 6 mm holts and nine 8 mm 
holts horn the lower crankcase. One of 
these holts can he reached through the 
drain ping opening. Remove am mount¬ 
ing holts from the upper crankcase. Re¬ 
move the lower crankcase half, tapping 
around the mating surface with a plastic 
mallet to fret* the case hall if stuck. The 
crankshaft and the transmission will re¬ 
main in the upper half. 

Kick-Starter 

REMOVAL 

1. Split the crankcases as described 
previously. 

2. Remove the return spring from the 
kick-starter shaft on the outside of the 
lower crankcase. 

3. Remove the circlip from the inside 
of the shaft and remove the components 
from the shaft. Slip the shaft out of the 
case. 

INSPECTION 

I. Inspect the splines on the end of the 
kick-starter shaft. If they are damaged to 
the extent that the kick-starter lever can¬ 
not he properly fastened, the kick-starter 
shaft should he replaced. 

2 Check the condition of all circlips. 
Replace any which are distorted. 

3. Inspect the condition of the springs, 
replacing any which are weak or broken. 



The friction spring should be seated properly in 
the gear 

4. Check that the kick gear rotates 
freely on the shaft gear. If the gear hinds, 
it should he repaired or replaced. 

INSTALLATION 

I. Install the shaft into the lower 
crankcase half. Install the components on 
the shaft as shown in the accompanying 
illustration. Hold the shaft so that the 
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Engine Specifications (cont.) 
200 


Cnntftonenl 

*S/ttncfnrf/ (in mm) 

W'r/ir l.miif (in. mm) 

Crankshaft run-out (at center) 

0.0008/0.02 

0.0059/0.15 

Connecting rod small end ID 

0.5912-0.5919/13.016-15 034 

0.5933/15.07 

Connecting rod big end side 
clearance 

0.0028-0.0130/0.07-0.33 

0 0236/0.6 


175 


Component 

Slumlord fin. mm) 

H’r/ir Limit (in. nun) 

Rocker arm-to-shaft 
clearance 

0.0005-0.0017/0.013-0.043 

0 004/0.1 

Cam height 

Intake 

0.9865/25.06 

09802/24.90 

Exhaust 

0.9790/21.87 

0.9668/24.70 

Valve seat width 

0 028-0.039/0,7-1.0 

0.0709/1.8 

Valve-to-guide 

clearance 

Intake 

0.0006-0 0014/0.015-0.035 

0.0032/0.08 

Exhaust 

0.0013-0.0022/0.033-0.055 

0.0039/0.1 

Valve spring free-length 

Inner 

1.1890/30.2 

1.0984/27.9 

Outer 

1.2520/31.8 

1 2017/30.6 

Valve stein OD 

Intake 

0.2157-0.2161/5.43-5.49 

0.2134/5.42 

Exhaust 

0.2149-0.2153/5.46-5.47 

0.2126/5.40 

Cylinder ID (standard) 

2.0472-2.0476/52.00-52.01 

2.0512/52.1 

(max) 

— 

2.1299/54.1 

Piston skirt OD (standard) 

2.0452-2.0471 /51.95-51.97 

2.0433/51.90 


( 1 ) 
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stop on the shaft is against the stop in the 
lower crankcase when installing the in¬ 
ternal components. Be sure that the fric¬ 
tion spring is seated properly in the 
crankcase. 



When installing the kick-starter shaft (1). he sure 
that the friction spring (2) is located in the recess 
in the crankcase (3) 

Transmission 

REMOVAL 

1. Split the crankcases .is described 


0 ) 


Mainshaft (1) and countershaft (2) 

previously. The transmission shafts can 
be lifted out of the top case. 

2. Remove the neutral switch rotor and 
the drum stopper from the shift drum. 
Remove the bearing set plate from the 
right side of the upper crankcase. Re¬ 
move the guide pin clips and the guide 
pins from the shift forks. Mark the loca¬ 
tion of each shift fork (left, center, and 
right; or, left and right on four-speed 
transmissions), and slide the shift drum 
out of the case from the right-side. 



Removing ihe bearing vet plate (1) to remove the 
shift drum 


3. The transmission gears can be re¬ 
moved from their shafts after removing 
the circlips which secure them. All com¬ 
ponents should be carefully laid out in 
the order in which they are removed so 
that they can be installed in their proper 
locations. 



Engine Specifications (cont.) 
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Component 

Standard (in. mm) 

Wear Limit (in. mm) 

Cylinder taper (max) 

0.0002/0.005 

0.0020/0.05 

Cylinder out-of-round (max) 

0.0002/0.005 

0.0020/0.05 

Piston ring groove width 

Top,Second 

0 047-0.048/1.205-1 220 

0.0512/1.3 

Oil 

0 098-0.099/2.50-2.52 

0.1024/2.6 

Ring thickness 

Top 

0.046-0.0464/1.165-1.180 

0 0443/1.125 

Second 

0.046-0 047/1.175-1.190 

0.0447/1.135 

Oil 

0 097-0 098/2.475-2.490 

0.0957/2.43 

Ring end-gap (all) 

0 006-0.016/0.15-0 40 

0.6315/0.8 

Ring side clearance 

Top. Second 

0 0006-0.0018/0.015-0.045 

0.004/0.1 

Oil 

0 0004-0 0018/0.01-0 615 

0.001/0 1 

Wrist pin hole ID 

0 5118-0.5120/13 000-13.006 

0.5128/1305 

Pislon-to-cjlinder 

clearance 

0 0004-0 0020/0.01-0.05 

0 004/0.1 

Oil pump l>ore-tt>-plunger 
clearance 

0 0010-0 0025/0 025-0 063 

0 0067/617 

Pump rod-to-clutch housing 
clearance 

0.0010-0.0030/0.025-0.075 

0.0059/0.15 

Clutch friction disc 

Thickness 

0 115-0 121/2 92-3 .68 

0.0984/2.5 

Warpage 

levs than 0 0079/0 2 

0.0196/0.5 

Clutch steel plate 

Thickness 

0 118/3.0 

6114/2.9 

Warpage 

— 

00196/0.5 

Clulth spring free-lenglh 

1 222 1/31 05 

1 1929/30.3 

Cam chain tensioner spring 
free-length 

3.268/83 

31496/80 

Shift drum groove 

0 240-0 244/6.1-6.2 

0 256/64 

\lainshaft-to-mainshaft 
gear clearance 

2nd 

0 0006-0.0018/0.016-0.045 

0 004/0 1 

5th 

0 0004-0.0018/0.011-0.045 

0.004/0.1 

Countershaft-to-countershaft 
gear clearance 

3rd, 4th 

0 0004-0.0010/0.009-0.025 

0.004/0.1 

1st 

0.0006-0.0018/0.016-0.045 

0.004/0.1 

Transmission shaft liearing 
clearance (6301 IS) 

Axial clearance 

less than 0.002/0 05 

0.004/61 

Radial clearance 

0.0004-0 0010/0 01-0 025 

0.002/0.65 
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Remove tin- shift drum (1) .mil shift folks 


INSTALLATION 

1. Slip tlu* shift drum into flu* upper 
crankcase; as llu* drum enters the ease, 
install the shift forks. Be sure that the 
forks are installed in the same position 
from which they were removed. Install 
the neutral switch to the end of the shift 
drum. 

2. Install the hearing set plate and the 
neutral stopper and drum stopper. Posi¬ 
tion the shift drum in the neutral position 
as seen by the neutral switch. 

3. Assemble the inainshaft and the 
countershaft. Install the transmission 
shafts in the upper ease. Be sure that the 
shift forks are fitted to tin* proper gears. 
Be sure that the bearings are fitted to the 
set ring or the locating pins. When prop¬ 
erly fitted the hearings should si! flush in 
the ease. 

4. The remainder of assembly is in the 
reverse order of remov al. 



Transmission (l-sprcd) 


). Locating pin 

2 Buthing 

3 Countershaft first geor 

4 Countershaft second gear 

5. Circlip 

6. Thrust washer 

7. Countershaft third gear 
B Countershaft 

9 Bearing set ring 
10 Ball bearing 


11 Oil seal 

12 Countershaft sprocket 
13. lackplafe 

14 Bolt 

15. Mainshaft 

16. Mainshaft second gear 
17 Mainshaft third gear 
IB Mainshaft fourth gear 
19, Bushing 

20 Oil seal 
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ConijMinrrir 

Mmitfimf tin nun) 

MYnr /.jinif (nt mm) 

Rocker arm-to-shalt 
clearance 

0 0005-0.0017/0.013-0.0 13 

0 001/0.1 

Cam height 

Int.tke 

0 9805/25 00 

0.9802/24 90 

Kxhanst 

0.9790/21 87 

0.9668/24.70 

Valve seat wkith 

0 028-0.039/0 7-1 0 

0 0709/1.8 

Valve-to-guide 

clearance 

Intake 

0.0006-0.001-1/0.015-0.035 

0.0032/0.08 

Kxhanst 

0.0013-0.0022/0.033-0.055 

0.0039/0.1 

Valve spring free-lcngth 

Inner 

1 1890/30.2 

1.0984/27.9 

Outer 

1 2520/31.8 

1.2047/30.6 

Valve stem 013 

Intake 

0.2157-0.2161/5.48-5.-19 

02131/5.42 

Kxhanst 

0 2149-0.2153/5.46-5.47 

0.2126/5.40 

Wrist pin hole ID 

0 5118-0.5120/13.000-13.006 

0.5128/13.05 

Pislon-to-cy lintlcr 
clearance 

0 0001-0.0020/0.01 -0.05 

0 001/0.1 

Cylinder ID (standard) 

1.7323-1.7327/41.0-44.01 

1.7361/44.1 

(max) 

— 


Cylinder taper (max) 

0.0002/0.005 

0 0020/0.05 

Cylinder out-of-round (max) 

0.0002/0 003 

0.0020/0.05 

Piston ring groove width 

Top, Second 

0.047-0.048/1.205-1.220 

0.0512/1.3 

Oil 

0.098-0.099/2.50-2.52 

0.1024/2.6 

Ring thickness 

Top 

0.016-0.0161/1.165-1 180 

00443/1.125 

Second 

0.046-0.047/1 175-1.190 

0.0147/1.135 

Oil 

0.097-0.098/2.475-2.490 

0.0957/2.43 

Ring end-gap (all) 

0 006-0.016/0.15-0.40 

0.0315/0.8 

Ring side clearance 

Top, Second 

0.0006-0.0018/0.015-0.015 

0.004/0.1 

Oil 

0.0001-0.0018/0.01 -0.045 

0.001/0.1 

Oil pump hore-to-plunger 
clearance 

0 0010-0.0025/0.025-0.063 

0.0067/0.17 

Pump rod-to-clutch housing 
clearance 

0.0010-0.0030/0 025-0.075 

0 0059/0.15 

Clutch friction disc 

Thickness 

0.11.5-0.121/2.92-3 08 

00984/2.5 

Warpage 

less than 0.0079/0.2 

0.0196/0.5 
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When refitting the transmission shafts, he sure that 
the pins or set rings are in place and the hearings 
are seated properly 


Crankshaft 

REMOVAL 

1. Remove the top end and split the 
cases as described previously. 

2. The crankshaft can be lifted out of 
the upper crankcase. On 200 models, the 
cam chain is remov ed with the crankshaft 


Engine Specifications (cont.) 
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Component 

Standard tin. mm) 

Wear Until (in. nun) 

Clutch steel plate 

Thickness 

0.118/3.0 

0.114/2.9 

Warpage 

— 

0.0196/0.5 

Clutch spring free-Iength 

1 2224/31.05 

1.1929/30.3 

Cam chain tensioner spring 
free-length 

3.268/83 

3.1496/80 

Shift drum groove 

0.2-10-0.244/6 1-6.2 

0.256/6.4 

Mainshaft-to-mainshaft 
gear clearance 

2nd 

0.0006-0.0018/0.016-0.045 

0.004/0.1 

5th 

0.0004-0 001 S/0.011-0 045 

0.004/0.1 

Countershaft-to-countershaft 
gear clearance 

3rd, 4th 

0 0004-0.0010/0 009-0.025 

0.004/0.1 

1st 

0.0006-0 0018/0.016-0 045 

0.004/0 1 

Transmission shafl bearing 
clearance (63041 IS) 

Axial clearance 

less than 0.002/0.05 

0.004/0.1 

Kadial clearance 

0.0004-0.0010/0.01-0 025 

0.002/0.05 




INSPECTION 


CAUTION: Do no lose the main bear¬ 
ing locating j)ins when the crankshaft 
is removed. 


I. Mount the crankshaft center main 
bearings in a set of V-blocks, and mea¬ 
sure the run-out of the crankshaft with a 
dial gauge. Measurements should be 
taken at either end of the crankshaft and 
on each of the flywheels. If the run-out 
exceeds the service limit, the crankshaft 
should be replaced. 


Remoxing ihe crankshaft. Note bearing locating 
pins. 


I locating pin 

2. Bulbing 

3. Thruif washer 

4 Countershaft fir»t gear 

5 Countershoft fifth gear 

6. Circlip 

7. Thrust washer 

8 Countershaft fourth gear 

9 lockwosher 

6 

12 


10. Thrust washer 

11. Countershoft third gear 
12 Countershaft second geor 
13. Countershoft 

14 Set ring 

15. Boll bearing 

16. Oil seal 

17. Countershoft sprocket 
IB. Lockplofe 


19. Mainihoft 

20. Moinshaft fifth geor 

21. Thrust washer 

22. Moinshaft shifting geor 

23. Moinshaft second gear 

24. Thrust washer 
25 Bushing 

26. Oil seal 


Measuring crankshaft run-out 


2. With the crankshaft supported at 
both ends, mount a dial gauge to the top 
of each main bearing in turn. Attempt to 
move the outer race up and down. The 
measurement on the dial gauge is the 
total radial clearance. If the clearance ex¬ 
ceeds the service limit, the crankshaft 
should be replaced. 

3. With the crankshaft firmly sup¬ 
ported, fix a dial gauge to the bottom of 
the connecting rod, and measure the up 
and down play. The dial gauge will indi¬ 
cate the amount of radial clearance. If the 
clearance exceeds the service limit, the 
crankshaft should be replaced. 

4. Using a feeler gauge, measure the 
side clearance of the connecting rod. If 
the side clearance is beyond the service 
limit, replace the crankshaft. 

5. With an inside micrometer, measure 
the bore of the connecting rod small end. 
If the bore is found to exceed the serv ice 
limit, the connecting rod and the crank¬ 
shaft should be replaced. 

6. Rotate each of the main bearings. 
They should be smooth and silent. If 
rough or noisy, they should be replaced. 
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Measuring connecting rod side clearance 


INSTALLATION 

I Kit the cam chain to the sprocket on 
the crankshaft. 

2. Fit the crankshaft into place. Be 
sure that the hearing locating pins are 
properly seated in the upper crankcase 
half. The aligning marks on the hearing 
should he flush with the crankcase mat¬ 
ing surface. 

3. Assemble the crankcases and the 
top end. 


Assembling the Crankcases 

1. The crankcase mating surface must 
he clean and free of any scratches. Minor 
repairs can he made with an oilstone. 



Tin* aligning marks on llu* crank hearings should 
In* Hush vsilh llu* crankcase surface so that tin* lo¬ 
cating pins will fit proper I) into the hearings 


2. Apply a thin coat of sealing com¬ 
pound to the crankcase mating surface. 
Be careful not to get any of the sealer on 
the hearings or inside surface of the 
crankcase. 

3. Install the lower case. Make sure 
that the cases mate properly before in¬ 
stalling the crankcase holts. If they do 
not, check that all of the hearing locating 
pins are in place. 

4. Install the crankcase holts and 
tighten them evenly and gradually in an 
“X” pattern, starting from the inside and 
working out. 

5. Install the crankcase cover compo¬ 
nents and the top end as described pre¬ 
viously. 


Engine Torque Specifications 
175/200 


Item 

Threat! Din 
(mm) 

Torque (ft Iht) 

Cylinder head nuts 

8 

13 0-10.0 

Cylinder head holt 

a 

6 5-10 I 

Crankcase cover 

o 

5. l-S.O 

Crankcase 

8 

1 1.5-18.8 


o 

5.1-8.0 

Intake manifold 

0 

5.8-8.7 

Cam sprocket (200 ) 

7 

12 3-106 

Alternator rotor 

10 

25 3-325 

Tappet locknut 

5 

5.1-8 0 

125 

Cylinder head nuts 

8 

11 6-13.8 

Ctinkt a.se cover 

6 

5 1-8 0 

Alternator rotor 

— 

11.6-15.2 

Crankcase 

8 

14.5-18.0 


6 

5.1 -SO 

Tappet locknut 

5 

5 1-8.0 

Cvlnder base mils 

(j 

6.5-10 I 


General Torque Specifications 


Part 

Torque (ft Iht) 

6 rnm machine screws 

5.0-7.2 

6 mm hex Ixilts 

5.8-8.7 

8 mm hex holts 

13.0-18.1 

10 inm hex holts 

217-28 9 

6 mm flange holts 

7.2-10 1 

8 mm flange bolts 

174-21.7 

10 mm 

21.7-28.9 


(?) Unless otherwise specified 


LUBRICATION SYSTEM 


These Honda twins are of the wet 
sump type. All models have a plunger- 
type pump driven from the clutch hous¬ 
ing by way of a connecting rod. Before 
entering the pump, the oil passes through 
an oil filter screen to remove any large 
particles. Before being pumped to the 
cylinder head, the oil is further filtered 
through a centrifugal oil filter before 
being pumped under pressure to the 
crankshaft assembly and the transmission 
shafts. 


CENTRIFUGAL OIL FILTER 
Removal 

1. Remove the right crankcase cover. 

2. Remove the 6 mm screw from the 
center of the filter cap. Screw an 8 mm 
screw into the cap and pull the cap out of 
the housing using the screw, or remove it 
with a pliers. 

3 Hold the crankshaft from turning by 
either placing the transmission in gear 
and applying the rear brake or by wedging 
a soft (copper or brass) bar between the 
primary gears. Bend back the locktabs on 
the tabbed washer and remove the spe¬ 
cial 16 mm locknut using the factory tool 
(Tool No. 07961-283(XX)0). Remove the 
tabbed washer and the filter housing. 

352 


Inspection 

1. Clean all parts in a clean solvent 
and allow to dry. 

2. Inspect the condition of the filter 
capscrew. If the head is rounded or if the 
threads are stripped, it should be re¬ 
placed. 

3. Inspect the filter cap O-ring. If it is 
deformed, torn, or cracked, it must be re¬ 
placed. 

4. Check the condition of the tabs on 
the tabbed washer. If they are weak or 
missing, the washer must be replaced. 

5. Check the 16 mm locknut for condi¬ 
tion If the slots on the outside of the nut 
are badly damaged or the threads are 
chipped or stripped, the nut should be re¬ 
placed. 



To renmu* llu* oil guide from llu* side cover, lint* up 
the slot in llu* retain me circlip ( 1 ) vv ith Hip lt»b in llu* 
inside of the guide (2) 


6. Inspect the oil guide in the right 
crankcase cover (200) or in the filter cover 
plate (125, 175). It should be free to move 
in and out. Push the guide in, it should 
have enough spring force behind it to 
push it out. To remove the guide, line up 
the opening on the retaining circlip with 
the tab on the guide, the guide can now 
be pulled from its housing and the spring 
behind it removed. Replace any damaged 
parts. 

Installation 

I Install the filter housing on the 
crankshaft, then install the tabbed 
washer. The large tab on the washer must 
fit over one of the set of splines in the in¬ 
side of the housing, Install the locknut 



On 200 models, lim* up llu* !at> on llu* fdlc*r t ap i2) 
with llu* mark on llu* filter housing (1) 
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with the chamfered side facing the 
engine, and tighten with the facto/y tool 
(Tool No. 07961-2830000). 

2. Install the filter cap using a new O- 
ring if necessary, and secure in place 
with a 6 x 20 mm screw. The vanes on the 
filter cap must fit into the splines in the 
filter housing. On 200 models, the tab on 
the cap must align with the mark on the 
housing. 


OIL PUMP AND FILTER SCREEN 

The oil pump and filter screen are re¬ 
moved and installed with the clutch 
housing. Refer to “Engine and Transmis¬ 
sion/’ 

Inspection 

1. Calculate the clearance between 
the oil pump connecting rod and the 
clutch housing. The standard clearance is 
0.001-0.003 in. (0.025-0.075 mm). If the 
clearance exceeds 0.006 in. (0.15 mm), 
replace parts as necessary to bring the 
clearance to the standard specification. 

2. Calculate the clearance between 
the pump piston and the pump bore. The 
standard clearance is 0.001-0.0025 in. 
(0.025-0.063 mm). If the clearance ex¬ 
ceeds 0.007 in. (0.17 mm), the pump as¬ 
sembly (pump, piston, and rod) should be 
replaced as a unit. 

3. Make a visual inspection of the pis¬ 
ton and bore in the oil pump. If either is 
scored, replace the pump as an assembly. 

4. 125, 175 models: On most models 
the ball valves can be removed for in¬ 
spection by removing the valve cap, 
washer, spring, and ball. Inspect the ball 
for any signs of wear. If the ball is worn, 
replace the pump as an assembly. 


CARBURETOR 

Removal and Installation 

1. Unscrew the carburetor cap and 
pull the throttle slide assembly out of the 
carburetor. If the slide assembly is to be 
disassembled, see the procedure below. 
If not, place a small plastic bag around 
the assembly to keep out dirt, and place it 
out of the way. Note that mishandling the 
assembly may necessitate replacement 
of the slide or needle. 

2. Check that the fuel petcock is shut 
off, and disconnect the fuel line from the 
carburetor. 

3. Remove the float bowl drain plug, 
and drain off' any gas in the float bowl. 
Disconnect any overflow or breather 
tubes. 

4. Loosen the carburetor or the mani¬ 
fold mounting nuts or bolts, then remove 
them. 

5. Loosen the air cleaner hose clamp 
or band. Remove the carburetor. 

6. Installation is in the reverse of the 
above, but note the following points: 


5. 200 models: The pump operation 
can be checked after assembly. Start the 
engine and allow it to warm up until it 
will idle with the choke off. Loosen the 
left rear head capnut; if the pump is 
operating properly, oil should begin to 
seep out the gasket surface. After check¬ 
ing operation, torque the head nut to 
13-16 ft lbs. 

6. Remove the filter screen from the 
bottom of the pump and wash in clean 
solvent. Inspect the screen tor any punc¬ 
ture marks. If the screen mesh is broken 
to any extent, the screen must be re¬ 
placed. 

7. Check the oil pump gasket for con¬ 
dition. II defective in any was, it must be 
replaced. It is recommended that the gas¬ 


ket be replaced regardless of apparent 
condition. 

8. Inspect the condition of the mount¬ 
ing bolt or nut lockplate and replace it if 
the tabs are fatigued. 


Oil Pump Specifications 


Plunger-lo-housing 
callulatetl clearance: 

nominal—in. 

0.001-0.0025 

mm 

0 025-0.063 

minimum—in. 

0.0067 

mm 

0 17 

Oil pump capacity: 

nominal—cc/min (S rpm 

3,600 (S' 10,000 

minimum—cc/min (S rpm 

3,400 (S' 10,000 


FUEL SYSTEM 


a. Be sure that the carburetor 
mounting flange O-ring is installed in 
its groove before fitting the carburetor. 

b. When tightening the carburetor 
or manifold flange nuts, do so evenly to 
present warpage. 

c. Lubricate the throttle slide if de¬ 
sired with a molybdenum or graphite 
lubricant. Insert it into the carburetor 
with the slide cutaway facing away 
from the engine. Be sure that the slot in 
the slide is engaged with the tab in the 
carburetor body; 

d. Be sure that the slide goes in eas¬ 
ily, and especially that the needle 
enters the needle jet. Do not push or 
force the slide into place. If resistance 
is noted, it is probable that the needle 
is cocked to one side and is not enter¬ 
ing the jet; 

e. Tighten the carburetor cap and 
check throttle operation. The slide 
must move freely up and down. 

Disassembly 

1. If disassembly of the throttle slide 
components is desired, compress the re¬ 


turn spring against the carburetor cap, 
disengage the cable from the slide, take 
out the spring clip, needle, and needle 
clip. If the clip must be removed from the 
needle, note which groove it is located in 
so that it can be installed in the same 
location unless tuning changes are to be 
made. 

2. Flip up the retainer on the float 
bowl and separate the float bowl from the 
carburetor body. Do so carefully, to avoid 
damage to the floats. Remove and discard 
the float bowl gasket. 

NOTE: If the float hotel is stuck, tap 

carefully with a plastic mallet to break 

the seal. 

3. Push out the float pivot pin with 
a small dowel, and take out the floats. 
Remove the float needle from its seat. 
Unscrew the seat itself. 

4. Unscrew the main jet. 

5. Unscrew the jet holder and push the 
needle jet out from the top of the carbu¬ 
retor using a small wooden dowel. 

6. Unscrew and remove the pilot jet. 

7. Remove the pilot air and throttle 
stop screws and springs. 
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Assembly 

Assembly is hasicalb the reverse ol the 
above, but note the following points: 

1. Float bowl gaskets and manifold 
and needle jet O-rings (where fitted) 
should always be replaeed with new 
ones. Other O-rings or fiber gaskets 
should be carefully inspected and re¬ 
placed if less than perfect in condition. 


1 

L ^ 

© 4 
VI J 


3 

.5 



Carburetor assembly (200) 


1. Adjuster cop 

2. Adjuster 

3. Cop ring 

4 Cap 

5 Goskel 

6. Slide return spring 

7. Needle clip plote 

8. Needle clip 

9. Needle 

10. Throttle slide 

11. Corburetor body 
1 2 Pilot oir screw 

13. Spring 

14. Throttle stop screw 


15. Spring 

16. Needle jet 

17. Needle jet holder 
I 8. Moin jet 

19. Pilot jet 

20. Floot needle seot 

21. Float needle 

22. Floot 

23. Float pivot pin 

24. Float bowl 

25. Drain plug 

26. Overflow tube 

27. Choke rod 



Float bowl components 

I. Pilot jet 
2 Main jet 
3. Float 

4 Floot orm 

5 Float pivot pin 


Check O-rings for tears or cracks; fiber 
gaskets for crushed condition. 

2. Exercise care when installing jets. 
Install the needle jet, jet holder, main jet, 
pilot jet, and float needle seat. 

Some models have an O-ring on the 
needle jet which must be in place. 

CAUTION: Da not overtighten the jets 

as they are made of soft l>rass which is 

easily damaged. 

3. Install the float needle into its seat. 
Hold the floats in place and install the 
pivot pin. 

4. Assemble the throttle slide so that 
the cutaway on the throttle slide is facing 
the air cleaner. 

5. Install the pilot air screw, turning it 
in until lightly seated, then backing it out 
the proper number of turns'as listed in 
the chart. 

6. After completing assembly, install 
the carburetor on its manifold. If the car¬ 
buretor bolts to the manifold, make sure 
that the bolts or nuts are tightened 
evenly, but not overtightened. 

7. Check for fuel or air leaks; make 
final adjustments to the throttle stop and 
pilot air screws. 


FUEL PETCOCK AND LINES 
Cleaning 

1. Unscrew and remove the sediment 
bowl, take out the O-ring, and filter 
screen. 

2. Clean the metal parts in solvent. 
Check that the filter screen is not punc¬ 
tured, and that the O-ring is not torn or 
otherwise damaged. 

3. Run a little gas through the petcock 
to flush out any dirt. Catch the gas in a 


suitable container. Turning the petcock 
to "Reserve” for a few seconds should 
remove the better part of any water or dirt 
in the bottom of the fuel tank. 

4. Check petcock operation in all pos- 
titions. There must be no fuel How when 
the petcock lever is turned to the "Stop” 
position. 

5. Install the filter screen, O-ring, and 
sediment bowl in that order. Check for 
leaks before operating the motorcycle. 

Disassembly 

At somewhat extended intervals, the 
petcock should be removed from the fuel 
tank and cleaned. 

1. Drain the fuel tank completely. Dis¬ 
connect the fuel lines from the petcock. 
Remove the sediment bowl, O-ring, and 
filter screen. 

2. Unscrew the nut which holds the 
petcock to the fuel tank (200 models), or 
remove the phillips head screw from the 
inside of the petcock above the filter 
screen (125, 175), and remove the pet¬ 
cock. 

3. Remove the two screws from the 
fuel lever setting plate, ami remove the 
setting plate, lever spring, lever, and gas¬ 
ket. 

Assembly 

1. Install the fuel valve gasket, lever, 
lever spring, and setting plate. Secure 
with the two screws. 

2. Be sure that the petcock O-ring or 
gasket is in place and install the petcock 
on the fuel tank. Install the sediment 
bowl filter screen, O-ring, and sediment 
bowl. 

3. Be sure that the fuel lines are firmly 
secured at their connections and the 
safety circlips are in place. 


Carburetor Specifications 



C.B200 

CL200 

CB17S 

CU7. 5 

SL17S 

SSI 25 

CLI25 

CB125 

Pilot air screw 









(turns out) 

m ± ft 

V H ± K 

± K 

~s ± H 

m ± H 


I K±Hi 

1H±‘h 

Jet needle 









(groove 
from top) 

3 

3 

N'A 

NA 

NA 

NA 

NA 

NA 

Float level 









(inm/in.) 

21/0.82 

21/0.82 

21/0.82 

21/0.82 

21/0.82 

21/0 82 

21/0.82 

21/0.82 

Pilot jet 

38 

35 

38 

38 

38 

35 

35 

35 

Air jet 

NA 

NA 

150 

100 

150 

100 

150 

150 

Main jet 

88 

95 

98 

90 

92 

95 

92 

92 


NA Not available 


ELECTRICAL SYSTEM 


The same basic type of electrical sys¬ 
tem is used on all models covered in this 
manual. 

Ignition is by means of battcry-and- 
coil, the battery also being used to power 
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the lights and accessories. 

Battery charging is accomplished by 
means of an alternator with a per¬ 
manently-magnetized rotor. Alternator 
output (AC) is changed to direct current 


(DC) by the rectifier and this current 
charges the battery. On late model 175s 
and the 200, a voltage regulator is fitted to 
ground excess alternator output. 












Honda 125-200 Twins 


IGNITION CIRCUIT TESTS 


The ignition circuit consists of the bat¬ 
tery, a set of breaker points, condenser, 
ignition coil, spark plug leads and caps, 
and the spark plugs. 

One set of points is used along with a 
single ignition coil. Both plugs fire at the 
same time, although only one cylinder is 
on the compression stroke at a time. 
Therefore, there is a waste spark at one 
cylinder each time the engine fires. 

The contact breaker set is mounted on 
a plate and is opened and closed by a 
breaker cam on the left-side of the cam¬ 
shaft. The ignition coil and condenser are 
mounted beneath the gas tank. 



Ipiition circuit: 1. breaker points. 2. colt. 3, spark 
plugs, 4, battery, 5, condensers 


1. Noise suppressor spark plug caps 
are fitted, which are designed to elimi¬ 
nate radio interference and provide a hot¬ 
ter spark by means of a resistor in the cap. 

Sometimes the resistor breaks down, 
and the cap then becomes an open cir¬ 
cuit. Remove the cap from the plug lead, 
and hold the lead about Vh in. away from 
the cylinder head, while kicking over tin* 
engine. If a good spark is now evident, 
the cap was at fault. Replace both caps it 
one was defective. 

2. If new points have just been in¬ 
stalled, a no-spark condition can be 
caused by improperly installed or dam¬ 
aged insulating washers on the points 
primary wire terminal. 

3. The ignition coil windings should 
be checked for continuity, using an olun- 
meter. 



Checking the ignition coil primary winding lor con¬ 
tinuity 


a. Disconnect the two low-tension 
coil leads and check for continuity be¬ 
tween them. This is a check of the pri¬ 
mary winding. If there is no continuity, 
replace the coil since the winding is 
broken internally; 

b. Check for continuity across the 
two high tension (spark plug) leads. 


Resistance should be very high, but 
continuity must exist. If resistance is 
low or infinite, the secondary winding 
insulation is breaking down or the 
winding is broken. The coil must be re¬ 
placed in either case. 

If the condition of the coil is still ques¬ 
tionable, replacing it temporarily with 
one known to be good is recommended. 

4. The condenser can he checked if a 
capacitance tester is available. Con¬ 
densers should hav e a capacitance of ap¬ 
proximately 0.3 mf. Checking with a 



Low Capacity Excessive Capacity 


A defective condenser wiii cause mounds and 
mulching depressions on (lie point contact surfaces 

“megger” (high-voltage ohmmeter) 
should yield a resistance ol 10m ohms or 
better at l,000v. Replace the condenser if 
it fails either test. 

NOTE: After testing, ground the con¬ 
denser lead against the case to dis¬ 
charge it. 

As noted above, sparking .it the points, 
or points which pit or burn rapidly would 
indicate a defective condenser. Bad con¬ 
densers will cause mounds and matching 
depressions on the points, as illustrated. 

5. If the trouble is a misfire, and the 
tests above do not pinpoint the problem, 
check the condition and operation of the 
automatic timing advance unit. 


CHARGING CIRCUIT TESTS 


The charging circuit consists of the al¬ 
ternator, rectifier, a voltage regulator 
(where applicable), and the battery. 

1. In the event that the battery over¬ 
charges, check the battery itself, and the 
voltage regulator. 

2. If the battery discharges quickly , or 
fails to hold a charge, check the battery, 
the regulator, rectifier, and alternator. 

Voltage Regulator 

A had voltage regulator may cause the 
battery to go dead, or may overcharge it 



Charging circuit: t. alternator; 2, headlight switch; 
3. rectifier; 4. voltage regulator; 5. main switch; 6. 
fuse; 7, buttery; S, load 


causing electroly te loss, short light bulb 
life, etc. The regulator is located beneath 
the battery box, and is rubber mounted. It 
can be tested with an ohmmeter, continu¬ 
ity tester, or ammeter. 

1. If the battery’ goes dead, disconnect 
the three regulator leads (yellow, green, 
and black). 

2. With an ohmmeter or continuity 
light, check for continuity between the 
yellow lead and the green lead. Cheek for 
continuity between the yellow lead and 
ground. 

There must not be continuity in either 
case. If there is, the regulator must be re¬ 
placed. 

3. If an ammeter is available, connect 
it in series with the battery positive wire. 
Start and run the engine at more than 
2,(XX) rpm. If the ammeter indicates that 
the battery is discharging, disconnect the 
regulator yellow lead and repeat the test. 
If the battery now shows that it is receiv¬ 
ing a charge, the regulator must he re¬ 
placed. If no change is noted, proceed 
with the rectifier and alternator tests 
which follow. 

4 If the battery ov ercharges, check as 
follows: 

Assuming that the battery is in good 
condition and fully charged, start the 
engine and connect a good voltmeter 
across the battery terminals. Run the 
engine at 4,000 rpm. The voltage across 
the battery should increase to between 
14-15 volts, but not more. If the meter 
eads more than 15 volts, the regulator 
must be replaced. 

NOTE: This test will not he valid 
unless the battery is fully charged. To 
check this, run the engine until the 
voltage stabilizes , then disconnect the 
regulator black lead. IJ the voltage in¬ 
creases , the results of the test were 
valid 

5. When mounting the regulator, be 
sure that the rubber dampers are in place. 
The regulator could he damaged by 
excess vibration. 

Rectifier 

The rectifier is located behind that bat¬ 
tery or under the battery case. 

The rectifier should be checked in the 



Reclifier leads 1, tfreen, 2, red/white; 3, yellow; 4, 
pink 


event of insufficient battery charging. 
Tests can be carried out with a continuity 
light or a standard (low-voltage) ohmme¬ 
ter. 

CAUTION: Do not apply high-voltage 

to the rectifier. 

1. Disconnect the leads and remove 
the rectifier from the machine. 

2. The test involves testing current 
How through the rectifier in both direc¬ 
tions. The rectifier consists of lour 
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diodes. When in working condition, a 
diode will pass current in one direction 
only. 

11 the diode passes current in both di¬ 
rections. or in neither direction, it is de¬ 
fective. If an> of the diodes are defec¬ 
tive, the rectifier must he replaced. 

3. Connect the negative lead ot the 
tester to the green wire, and the positive 
lead to the yellow, red/white, and pink 
wires in turn. 

In each case, note whether or not there 
is continuity 

NOTE: On an ohmtneter , "continuity" 

uill be indicated by a resistance of 

5-10 ohms. “.Vo continuity " by a resis¬ 
tance of 100 or more ohms. 

4. Now reverse the tester connections, 
connecting the positive tester lead to the 
green wire, and the negative to each of 
the others in turn. 

In every case, the reaction of the tester 
must be the opposite of the first test: i.e., 
if the first test showed continuity be¬ 
tween two leads, reversing the tester con¬ 
nections must show no continuity. 

Current flow in both, or in neither, di¬ 
rections for any two leads indicates that 
the rectifier is defective and must be re¬ 
placed. 

Alternator 

The alternator should be checked in 
the event of low or no battery charging 
not attributable to the other components. 

1. A dynamic output test can be car¬ 
ried out if a voltmeter and ammeter are 
available. The battery must be fully- 
charged or the test may be invalid. 

Hook up the voltmeter across the bat¬ 
tery terminals, disconnect the battery 
red/white lead and connect it to the am¬ 
meter. Connect the other side of the am¬ 
meter to the battery positive terminal. 



Checking alternator output 

Disconnect the black regulator lead. 

Start the engine and compare the volt¬ 
meter and ammeter readings w ith lights 
off and lights on (high-beam) at the given 
rpm. 

If the readings are not within 10 % of 
the given specifications, the alternator 
should be replaced. 

VOTE: The alternator should not be 

excessively hot when this test is car¬ 
ried out. 

2. Using an ohnuneter or continuity- 
tester, a static stator test can be carried 
out. 

Disconnect the alternator wiring at the 
plastic connector. 

3. Check for continuity between the 
white, the yellow, and the pink leads. 
Continuity must exist, or the stator as¬ 
sembly has a broken wire and it must be 
replaced. 
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4. Check lor continuity between the 
yellow lead and the stator core. If conti¬ 
nuity exists, there is a short, and the sta¬ 
tor must be replaced. 

5. Check tor cracked or melted insula¬ 
tion or scored or burned coil core ends. 


Alternator Output 


ilradliuht Su Kt /i 

Oiorging Begun 

.50 00 rfiin 

On (high beam) 

200 

n.2v/2S00 rpm 

14v/0 5 amp 

Off 

11 2v/2400 rpm 

Mv/0.5 amp 

On (high beam) 

175 

13.2v/2800 rpm 

11v/0.8 amp 

On (low beam) 

13 2v/2200 rpm 

Mv/1.5 amp 

Off 

13.2/2400 rpm 

14v/1.8 amp 

On (high beam) 

125 

l3.2v/2000 rpm 

1.7-2.5 amp 

Off 

13 2/1300 rpm 

1.7-2.5 amp 


STARTER MOTOR 

1. If the starter motor spins when the 
button is pushed, but the engine does 
not, the starter clutch is defective. Refer 
to “Engine and Transmission," for starter 
clutch removal and inspection proce¬ 
dures 

2. If the warning lights dim when the 
starter button is pushed, but the engine 
and starter do not turn over, the battery- 
may be too low, or the starter may be 
defective. 

3. If nothing happens when the starter 
button is pushed, either the starter sole¬ 
noid is defective, or there is a loose wire 
in the electric starter circuit. 

Removal and Disassembly 

1. Disconnect the lead at the starter 
motor. 

2. Remove the alternator cover, both 
sections of the left crankcase cover, and 
disconnect the neutral sw itch lead. 

3. Remove the alternator iotor. 

4. Remove the starter sprocket setting 
plate (secured by a phillips screw'), and 
remove the two sprockets and chain 
together. 



Removing the output side end plale 


5. Remove the two screws which se¬ 
cure the starter motor, and tap the starter 
out of the case. 

6. To disassemble the starter, remove 

•the two long plhllips screws and remove 
the end plates. _ 

NOTE: Exercise cuution when remov¬ 
ing the output side end plate as this 
contains the reduction nears. 

7. Disconnect the starter carbon brush 
leads (2) and remove the brush mounting 
plate. 



Removing the brush side end plate 


Disassembly past this point is not nec¬ 
essary. 

Inspection 

1. Use an ohnuneter or continuity- 
tester to check the starter motor. 

2. Check for continuity between each 
of the commutator segments. There must 
be continuity between all of them. If 
there is a dead spot, the starter must be 
replaced. 

3. Check for continuity between the 
armature core and the commutator; there 
must be none If continuity exists, the 
starter must be replaced. 

4. Check for continuity between the 
starter lead terminal and the brush leads. 
Continuity must exist or the starter must 
be replaced. 

5. Measure the length of each carbon 
brush. Replace them if either is less than 
5 mm (0.2 in.). Standard (new) brush 
length is 11.0-12.5 mm (0.4-0.5 in.). Re¬ 
place any brush which is pitted or 
cracked. 

6. Clean the commutator surface 
thoroughly with a solvent. Check that 
there is no scoring on the commutator 
surface. The mica insulation should un¬ 
dercut the commutator segments by at 
least 0.3 mm (0.012 in.). If less than this, 
the mica should be undercut using a 
piece of a hacksaw blade or the like. Be 
sure to clean the commutator surface 
thoroughly after this operation. Remove 
any sharp edges. 

7. Check the brush springs and re¬ 
place them if deformed or if they w ill not 
hold the brush firmly against the commu¬ 
tator. 

Assembly and Installation 

1. Reverse the above procedures Be 
sure that the output side O-rings are in 
place. 

2. After assembling the starter, check 
that the armature will turn without exces¬ 
sive binding. 
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Starter Solenoid 

1. The starter solenoid can he checked 
by disconnecting the high-tension lead 
from the starter motor, and pushing the 
starter button. The solenoid should click 
when the button is pushed. 



Checking for contmuit) across the solenoid pri¬ 
mary leads 


2. If it does not, use an ohmmeter or 
continuity light to check for continuity 
across the solenoid’s primary leads (black 
and yellow/red). If continuity does not 
exist, replace the solenoid. 

3. Connect a fully charged 12-volt bat¬ 
tery to the primary leads, then check for 
continuity across the high-tension leads. 
If there is no continuity, replace the sole¬ 
noid. 


ELECTRICAL SWITCHES 

All electrical switches are easily 
checked with an ohmmeter or self- 
powered continuity light after discon¬ 
necting the switch leads at the plastic 
connectors. 

NOTE: Wire color codes may differ on 

some older models 

Ignition Switch 

1. With the key turned to the first posi¬ 
tion, check for continuity between the 
black and red leads. If continuity does 
not exist, replace the switch. 

2. With the key in the first position, 
continuity must exist between the brown 
and the brown/white leads. 

3. With the key in the second position, 
continuity must exist between the red 
and brown leads. 


Brake Light Switches 

1. Check for continuity across the front 
brake light switch terminals (black and 
green/yellow). Continuity should occur 
when the brake lever has moved 10-20 
mm (0.4-0.8 in.), measured at the tip of 
the lex er. 

2. Check for continuity between the 
black and green/yellow leads to check 
the rear brake light switch. Continuity 
should occur when the brake pedal lias 
mov ed about 25 mm (1 in.). This switch is 
adjustable. 

Kill Button 

1. The kill button should show no con¬ 
tinuity between the black and the 
black/white leads when in either “off’ 
position. When in the “run” position, 
there must be continuity. 

Neutral Switch 

1. Remove the left crankcase cover. 
With the transmission in Neutral, check 
for continuity between the switch and 
the crankcase. There should be continu¬ 
ity. 



Checking neutral switch operation 

2. When the transmission is in gear, 
there should be no continuity. 

Horn 

1. If the horn will not function, con¬ 
nect a 12-volt batters directly to the horn 
terminals. If the horn does not sound, it is 
defective. 

2. If the horn does sound, check the 
horn button by disconnecting the light 
green lead in the headlight and check for 
continuity between the lead and ground, 
which should be present when the horn 
button is pushed. 

Headlight Switch 
EXCEPT 200T 

1. When the switch is “off,” there 


should be no continuity between the 
leads except the brown/white and white 
leads on 200 cc models. 

2. When the switch is in the high- 
beam position (H), there should be conti¬ 
nuity between the yellovv/white and the 
yellow leads, and between the black, 
blue, and brown/white leads. 

3. When the switch is in the low-beam 
position (L), there must be continuity be¬ 
tween the yellow/white and yellow 
leads, and between the black, white, and 
brown/white leads. 

200T 

There is no headlight switch, the dim¬ 
mer switch is fitted to the left handlebar. 

To check the dimmer: in the “Lo” posi¬ 
tion, continuity should exist between the 
white and black/white leads. In the “Hi ’ 
position, continuity should exist between 
the black/white and black leads. 

Turn Signal Switch 

1. When the left-hand turn signal is ac¬ 
tivated, there will he continuity between 
the gray lead and the orange lead. 

2. When the right-hand switch is ac¬ 
tivated, continuity will exist between the 
gray lead and the light blue lead. 

Starter Button 

1. If nothing happens when the starter 
button is pushed, and the solenoid seems 
correct, check the starter button. 

200T 

a. Disconnect the starter button 
leads. When the button is free, continu¬ 
ity should exist between the black and 
black/white leads; 

b. When the button is depressed, 
continuity should exist between the 
black and yellow/red leads. 

NOTE: The starter button shuts off 
the headlight when the starter button 
is pushed. 

OTHER MODELS 

a. Disconnect the yellow/red starter 
button lead. Check for continuity be¬ 
tween the yellow/red switch lead and 
ground. Continuity should exist only 
when the starter button is pushed. 
NOTE: After separating the starter 
button housing , spray the button con¬ 
tacts with electrical connector cleaner. 
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WIRING DIAGRAMS 


LIGHTING OIMMLR SWITCH 
ARRANGEMENT 


RJRONT TURN SIGNAL LIGHT 
6V 10W 


NEUTRA. NDICATOR 
LAMP 6V I S* 


L FRONT TURN SIGNAL LIGHT 
6V 10W 

Oir- 


r 


l m 


COMBINATION SWITCH 
COMBINATION SWITCH < ) 

arrangement 

JBAlj IGTL1JL? 

OFF 

1 

2 


1 


NOISE SUPPRESSOR e 


PLUG 


HORN BUTTON TURN 
SIGNAL SWITCH 



CONTACT BREAKER 

(CONDENSER) ’ I II 

•! a 


neutral switch 


R REAR TURN SIGNAL LIGHT 

6 v 10w 



TAIL and STOP LIGHT 
6V IB SW 


T 


ROTOR TYPE AC GENERATOR 


L REAR TURN SIGNAL LIGHT 
6Y 10W 


BE Bli* LBL- Light Blue 
G Gr*y R Red 
P Pm» 

W WHITE 

0 ORANGE 

GN GREEN 

B BROWN 

BK BLACK 

Y -YELLOW 
LGN LIGHT GREEN 

W Y WHITE ANO YELLOW 

LGN R LIGHT GREEN AND REO 

B w BROWN AND WHITE 

GN Y GREEN AND YELLOW 

R W RED AND WHITE 


CHI25 (early) 
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WIRING DIAGRAMS 


uwrmc mut'd switch duo 



UC*TI«C STUUI SWITCH »m? 



SS125 
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WIRING DIAGRAMS 


LIGHTING BEAM STARTER SW TCH 


p front turn sign*, lamp 

:2V 25A 


NEUTRAL INDICATOR LAV p i 
12V 3* 


TURN SIGNAL INDICATOR LAMP 


O'*. Iim Hi 

C Tl[ll 

psv-iv 

0* St 

. v ' 4 


1 1 

M ooo 


ojo 

|> h o — *o i 

ojo; 

1 1 io—k>o 

oio 



f -f 

BATTERY 


12V 9AH 


BATTERY CABLE 



rpr- 

s > 

I T-H 

-j p- 

I p- 


SWITCH 


R REAR TURN SIGNAL 
■LAMP 12V/ 2SW 


TAIL AND STOP LAMP 
3 2V 2V8W 



L.FRONT TURN SIGNAL LANP 3 0V/25W 


A C GENERATOR 
CB175 {to 1970) 


L REAR TURN SIGNAL LAMP 12V 2SW 

WIRING DIAGRAM 
Bl -Blue 8f - 8ro»*n 

LG- Light green R - Red 

Y - Yellow Bk - Black 
G - Green 
w - While 
0 - Orange 
Y/ R- Yellow/ Red 
LGrv/R— Light greer\/Red 
GrVY- Green/Yellow 


P - Prk 
Gr - Grey 
L8t— Light Noe 


wmER RELAY 


NEUTRAL PILOT LAMP 12V-jw 
TACHOMETER LAMP 12V-3W 

Turn signal pilot lamp 17v-3w 

SPEEDOMETER LAMP I2V-3W \ \ 


R FRONT TURN SIGNAL LIGHT i 
1ZV-2SW 


LIGHTING DIMMER SWITCH 
SWITCHING ARRANGEMENT 


HKJH BEAM PILOT LAMP 

12V-JW 


L front turn signal light 
12V-25* 


r rear turn Signal light 

I7V-25W 



0 Orange 

Y Yellow Br 

Gr Grey p 

LB L'ghl Blue LG Light Green 

Y R Yellow Red 

LG R L ghi G^en Red 

Br W Brown White 

W/Y White Yellow 

G Y Green Yellow 

R.W Red White 

W/Y lube While Yellow ube 

R lube Red ube 


L REAR TURN SIGNAL LIGHT 
12V-25W 


STARTING MOTOR cable 

CBI75 (to K6) 
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WIRING DIAGRAMS 



CBCLI75K7 


Light ing beam Switching arrang ement 


R FRONT HUN SlGNAI 
- LAMP12V18W 

I 

speedometer LAMpL 

S PEEOOME TER 12V3W X? 

neutral indicator / - 

LAMP 12V3W* 


TURN SIGNAL INDICATOR 
LAMP 12V3W 
L 


'\JC *6 U 'll D y V 

OFF 

1 H 0*0 

O 0-0 

On N 'Op- 

Oj |ojo 

1 1 O— 

0-0 0-0 


HEAD LAMP 12V 35 25 


R REAR TURN 
SIGNAL LAMP 12V13W 


tail AND stop 

LAMP 12VI8W 5W 






LAMP 12V18 W 

Bl 

Blue 

Cr 

Gray 

w 

While 

Br 

Brown 

Y 

Yellow 

LBI 

■••Light Blue 

G 


0 

•Orange 

Bk 

Black 

LG 

• light Green 

P 

Pink 

R ■ 

Red 


•••ligMgreen and Red 
W Y lube While and Yellow 

8f W . Brown and While 

R w -Red and White 

G Y .Green and Yellow 


CL 175 (to 1970) 
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WIRING DIAGRAMS 



CL 175 (after 1970) 


EMERGENCY HEADLIGHT HORN SWITCH 

headlight control 
switch arrangement 


selenium rectifier 

X 


neutral indicator light 

I2V-3W 

tachometer light 

I2V-3W 

TURN SIGNAL 
INDICATOR LIGHT 12V-3W 
SPEEDOMETER LIGHT ' 


STOP SWITCH 



w 

spark PLUG - 

CONTACT BREAKER * C GEKRATOR * UTRAL S * ,TCH 


LG.Light Green 

Y/R Yellow,/Red 

LG/R.Light Green/Red 

W/Y While/Yelicw 

Y.Yellow 

B Blue 
0 Orange 
BUck 

Brcwn/White 
BUck/White 

• Grey 

Green/Yellow 

• Green 
Red/White 
Ptnk 
Red 
Brown 
Light Blue 
While 

Light Green tube 
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WIRING DIAGRAMS 



CbCL2(X) 



starting mg t cr cable 
CB200T 
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CHASSIS 


WHEELS, BRAKES 

Front Wheel Removal 
and Installation 

DRUM BRAKE 

1. tilt* phillips head screw se¬ 
curing the speedometer cable to the 
brake plate and disconnect the cable. 

2. Loosen the locknut on the front 
brake cable adjuster at the handlebar 
level, and screw the adjuster into the 
lex er housing to increase the amount of 
slack in the cable. Remove the cotter pin 
from the front brake arm, pull the arm 
back by hand, and disconnect the cable. 
Unscrew the locknut on the lower cable 
adjuster (on the brake plate), until it is re¬ 
moved from the adjuster. Remove the 
cable and adjuster from the brake plate. 

3. Bend back the tabs on the lockplate 
securing the brake anchor bolt (on the 
brake plate), and remove the bolt. 

4 Remove the cotter pin from the axle 
nut and loosen the axle nut a turn or two. 
Support the front wheel off the ground by 
placing the motorcycle on the center 
stand and installing a support under the 
engine. Remove the axle nut, and pull 
the axle out using a phillips head screw¬ 
driver or similar tool inserted through the 
hole in the axle. 

5. Remove the front wheel and remove 
the side collar from the left-side of the 
hub and place it and the axle nut on the 
axle for safekeeping. 

6. Refer to the following wheel com¬ 
ponent service sections if necessary. 

7. To install the wheel, insert the side 
collar into the oil seal on the left-side of 
the hub, apply some grease to the lips of 
the oil seal before installing the side col¬ 
lar. Hold the wheel in place between the 
forks and slip the axle into place, after 
coating it lightly with light grease. Con¬ 
nect the speedometer cable while rotat¬ 
ing the wheel slowly, secure the cable 
with the set screw. Install the brake an¬ 
chor holt. Re sure that the tabs on the 
lockplate are in good condition and bend 
the tabs up against the flats on the head of 
the bolt. Tighten the axle nut to the 
proper torque which can be found in the 
"Chassis Torque Specifications” chart. 
Using a new cotter pin to secure the axle 
nut is recommended. 



Be surr llwl llu* loikplnlo lat>* \2 ) art* t»c*nl against 
lh** Hal of ihr anchor holt (3) 
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DISC BRAKE 

1. Disconnect the speedometer cable 
from the drive housing at the front wheel 
after removing the phillips head set 
screw. 

2. Remove the cotter pin from the axle 
nut and loosen the axle nut a few turns. 

3. Support the front wheel off the 
ground by placing a stand under the 
engine. 

4. Remove the axle nut and pull the 
axle out using a phillips head screw¬ 
driver or similar tool. 

CAUTION: Do not operate the brake 
lever when the front wheel is re¬ 
moved. To do so will advance the 
ratchet adjuster to a point where the 
disc will not fit between the pads when 
the wheel is installed. If this should 
happen, the caliper will have to be dis¬ 
assembled and the adjusting screw in 
the brake arm loosened. Refer to the 
"Front Disc Brake ” section. 

5. Remove the speedometer drive 
housing from the right-side of the hub 
and the side collar from the left-side. 

6. To install the wheel, apply some 
grease to the inside of the oil seal in the 
right-side of the hub, and install the side 
collar into the oil seal. Apply a small 
amount of grease to the inside works of 
the speedometer drive housing, install 
the housing on the right-side of the hub. 

7. Place a light coat of grease on the 
axle, hold the wheel in place with the 
disc located between the disc pads and 
slip the axle into place from the right- 
side. Position the speedometer drive 
housing so that the cable is not exces¬ 
sively bent when connected to it. Install 
the axle ni n and tighten to the specified 
torque which can be found in the 
‘‘Chassis Torque Specifications” chart. 
With the nut torqued in the proper range, 
line up a hole in the axle with a slot in the 
nut and install a new cotter pin. 


Rear Wheel Removal 
and Installation 

1. Remove the exhaust system (CB 
models only). 

2. Remove the adjusting nut from the 
end of the brake rod. Apply the rear brake 
and remove the rod from the brake arm. 
Place the clevis pin, spring, and adjusting 
nut on the brake rod for safekeeping. 

3. Remove the masterlink from the 
rear chain. Remove the chain from the 
sprocket and install the masterlink on 
one end. Do not remove the chain from 
the countershaft sprocket. 

4. Remove the cotter pin, nut, plain 
washer, and rubber washer from the 
brake anchor bolt and separate the brake 
anchor from the brake plate. 



Hear Brake anchor 


5. Remove the cotter pin from the axle 
nut, and remove the nut. Pull the axle out 
from the right side, and remove the 
wheel. 

NOTE: Place the wheel spacers, and 
the chain adjusters on the axle in the 
order in which they were removed and 
screw on the axle nut 

6. To install the wheel, hold the 
wheel, axle spacers, and chain adjusters 
in place and slip the axle through. Install 
the axle nut hand-tight. Wrap both ends 
of the chain around the sprocket and in¬ 
stall the masterlink. Adjust the chain 
tension. 


(i) 



]. Axle 

2. Side collor 

3. Oil seal 

4 Wheel bearing 

5 Spocor 

6 Hub 

7 Tire 

8 Tube 

9 Rim bond 


10. Rim 

1 ]. Brake ihoe 
12 Brake return ipring 
13. Anchor pin waiher 

14 Broke cam 

15 Brake com 

16. Oil teal 

17. Speedometer drive gear 
18 Brake plote 


19 Duit teal 
20. Waiher 

21 lock waiher 

22 Brake onchor 

23. Broke arm return ipring 
24 Broke rod and reor lever 
25. Front broke lever 
26 Axle nut 
27. Cotter pin 
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1. Cotter pin 

2. Axle nut 

3 Speedometer drive box 

4 Retainer cover 

5. Retainer 

6. O-ring 

7. Wheel bearing 


6 Spacer 
9 Hub 

10 Rim band 

11 Rim 

12 Tube 

13 T.re 

14 Wheel bearing retainer 


IS Oil teal 

16. Side collar 

17. Brake disc 

18. Lockwothert 

19. Axle 



Side collar 
Brake lever 
Wother 
Dutt teal 
Brake plote 
Brake thoe 
Return tpring 
Brake com 
9. Wheel beoring 

10. Spacer 

11. Axle 


I 2. Chain odjutter 
13. Adjutfer bait 

14 Hub 

15 Rim 

16. Rim bond 

17. Tube 

18. Tire 

19 Snap-ring 

20. Oil teal 

21. Damper rubbert 

22. Sprocket bait 


23. Drive chain 

24 Matterlink 

25 Rear tprocket 

26 Side plote 

27. lockwother 

28. Snap-ring 
29 Side collar 

30. Axle nut 

31. Cotter pin 


7. Engage the brake anchor to the 
brake plate and install the rubber washer, 
plain washer, and the nut. Secure the nut 
with a new cotter pin. 

8. Slip the clevis pin into the brake 
arm and insert tne brake rod through it. 
Screw on the adjuster nut until the brake 
lever has about 1 in. (25 mm) free-play. 
Tighten the axle nut. 

Wheel Bearings 

Remov al of the wheel bearings neces¬ 
sitates removing the hub oil seals. These 
must be replaced with new ones upon 
reassembly. 

REMOVAL 

1. Remove the wheel and take out the 
brake plate (drum brakes). On disc brake 
wheels, remove the speedometer drive 
mechanism. 

2. Drum brake wheels: On rear 
wheels, remove the circlip securing the 
sprocket to the hub and tap the sprocket 
off. Remove the oil seal from the side of 
the hub opposite the brake plate, and the 
snap-ring from beneath the oil seal. On 
front wheels, remove the oil seal from the 
right-side of the hub. 

3. Disc brake wheels: Remove the four 
screws from the right-side of the hub and 
remove the speedometer drive retainer, 
retainer cover, and the O-ring. Unscrew 
the bearing retainer from the left-side of 
the hub being careful not to damage it. 
The oil seal can be removed from the re¬ 
tainer for replacement if damaged 

*4. To remove the wheel bearings use a 
blunt punch and hammer. Remove the 
bearing in the left-side of the hub first. 
Reach through the center of the hub and 
tap the inside of the bearing evenly 
around its circumference to remove it. Be 
sure that the bearing does not become 
cocked to one side on removal. After the 
first bearing has been removed, remove 
the spacer tube from the center of the 
hub. Remove the second bearing using a 
driver large enough to cover the inside 
race of the bearing. A round piece of 
hardwood can be used. If the bearings 
resist removal, gently heat the bearing 
bosses in the hub with a propane torch 
and then try to tap them out. 

INSTALLATION 

Assembly is in the reverse order of dis¬ 
assembly; however, note the following 
points: 

1. Obtain a good grade of wheel bear¬ 
ing grease (such as Lithium or Moly) to 
lubricate the wheel bearings. 

2. Pack the wheel bearings until they 
are completely filled. 

3. Apply some grease to the inside of 
the hub and drive one of the wheel bear¬ 
ings into its seat. Install the retainer or 
snap-ring if so equipped. Install the 
spacer tube and drive the other bearing 
into its seat. The sealed surface of the 
wheel bearings must face the outside of 
the hub. 

NOTE: WVien a bearing, retainer is fit¬ 
ted , the bearing closest to the retainer 
should be installed first. Then install 
and tighten the retainer, spacer and 
the other hearing. 

4. Install any oil seals. Be sure that 


they are driven straight into their seats. 
Coat the lips of the seals with grease be¬ 
fore installing the axle. 

Front Disc Brake 
DISASSEMBLY 

1. Slide the rubber boot on the lower 
part of the brake cable up on the cable to 
expose the brake cable adjuster in the 
caliper body. Loosen the locknut on the 
adjuster, and screw the adjuster into the 
caliper body as far as it will go. 

2. Remove the three 6 mm bolts from 


the caliper cover, and remove the cover 
and the ratchet fixing spring. Pull the 
ratchet adjuster from the brake arm. Re¬ 
move the brake arm, and disconnect the 
brake cable. 

CAUTION: Cover the brake arm in a 
clean cloth or a plastic bag to prevent 
dirt from entering the inside of the 
mechanism. The brake arm should not 
be disassembled; if defective, it should 
be replaced. 

3. The thrust guide plate can now be 
removed from the caliper body. To re¬ 
move the disc pads, screw one of the cali- 
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Dim brake cable adjuster 



Caliper cover mounting bolts 



Disconnect the cable it) from the brake arm 12) 



Remove the thrust guide plate id), and use a 6 mm 
liolt (2) to withdraw pad (I) 


per cover holts (6 mm) into the threaded 
holt* in the hack of pad A (the pad to the 
outside of the disc). Using the holt, pull 
the pad out of the caliper. Remove the 
front wheel. Pad B (pad to the inside of 

366 



Remove pad B In pushing on lockpm (t) 

the disc) can he removed hy pushing on 
the lockpin on the hack of the caliper 
hotly. Remove the pad from the left-side 
of the caliper. 



Disc cover (1). caliper body (2), caliper joint (3), cal¬ 
iper pivol pm (4) 


4. Remove the two 6 mm and one 8 
mm caliper mounting holts from the left 
fork leg. Remove the disc cover, caliper 
body, caliper joint, and caliper pivot pin. 

INSPECTION 

1. Inspect the brake pads for wear. If 
either pad is worn past the red wear limit 
line, replace both pads. 

2. If the pads are scored they should 
he replaced. Minor score marks can he 
removed with sandpaper; however, take 
care to sand the pad flat and parallel to 
the disc surface. 

3. Inspect the condition of all O-rings. 
Replace any which are damaged. 

ASSEMBLY 

1. Install an O-ringon the caliper pivot 
pin and apply some chassis grease to the 
pin. Slip the pin through the caliper and 
install the remaining O-ring on the top of 
the pin. Slip the caliper joint over the end 
of the pin. Install the caliper assembly to 
the left fork leg, locating the disc cov er to 
the lower (8 mm) mounting holt. Be sure 
that the pivot pin is installed correctly 
and that the lockplate is in place on the 
lower mounting holt. 

2. Place a small amount of silicon 
grease (KS62.M) on the hack of pad B, and 
install pad B into the right-side of the cal¬ 
iper, locating the lockpin through the 
hole in the hack of the caliper. 

3. Install the front wheel. 

4. Place a new O-ring on pad A and 
coat the entire circumference of the pad 
with a thin layer of silicon grease 
(KS62M). Install the pad into the caliper 
aligning the punch marks on the pad and 
the caliper body as the pad is installed. 


Be sure that the c aliper pivot pin (1) is installed cor¬ 
rectly 



When installing pad "A" (1), line up the punch 
marks (2) 



Turn the adjusting screw (1) counterclockw ise until 
resistance is felt. Install the ratchet adjuster (2) 


5. Install the thrust plate guide into 
the caliper. Connect the brake cable to 
the brake arm. With a small screwdriver, 
turn the adjusting screw in the center of 
the brake arm counterclockwise until re¬ 
sistance is felt. The adjusting screw 
should turn freely. Install the brake arm. 

6. Install the ratchet adjuster, locating 
it into the slot in the adjusting screw. In¬ 
stall a new caliper cover gasket, the cali¬ 
per cover, and ratchet fixing spring. Se¬ 
cure the cover with the three cover holts. 

7. Screw the adjusting holt out ol the 
caliper body all the way. Then screw in 
the adjuster until there is slack in the 
cable. From this position turn the ad¬ 
juster out another 2 to 3 turns. 

8. Operate the hand lever about 10 
times. The lover should automatically ad¬ 
just itself to the proper free-play of 20-30 
mm (0.8-1.2 in.), measured at the tip of 
the lever. 

9. After adjustment is correct, slip the 
rubber hoot over the cable adjuster. Baise 
the front wheel off the ground and check 
that the wheel spins freely. 

PAD REPLACEMENT 

I. The procedures for removing and 
installing the pads for replacement are 
given under "Front Disc Brake—Disas¬ 
sembly’* and "Assembly. ” However, 
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Step 4 “Disassembly,” and Step 1 under 
“Assembly” can be omitted. 

CABLE REPLACEMENT 

1. Remove the cover from the left-side 
of the caliper. Screw the cable adjuster 
into the caliper body as far as possible. 
Remove the brake arm with the ratchet 
adjuster in place and disconnect the 
cable from the brake arm. Screw the ad¬ 
juster out of the caliper body and remove 
the cable from the caliper. 

2. Remove the rubber boot from the 
hand lever, disconnect the cable from the 
lever, and remove the cable. 

3. Connect the new cable to the hand 
lever and replace the rubber boot. 

4. Screw the cable adjuster on the new 
cable all of the way into the caliper body. 
Connect the cable end to the brake arm 
and install the brake arm into the caliper 
body. Install the caliper cover. Turn the 
cable adjuster out of the caliper until 
there is no slack in the cable and then 
turn the adjuster out another 2 to 3 turns. 

5. Operate the hand lever about 10 
times. The lever should automatically ad¬ 
just itself to the proper free-play of 20-30 
mm (0.8-1.2 in.), measured at the tip of 
the lever. 

BRAKE DISC 

The brake disc normally requires no 
service of any kind. However, if the disc 
becomes scored for any reason, it should 
be replaced and a new set of pads should 
be installed. A badly scored disc will re¬ 
duce the effectiveness of the brake and 
shorten pad life considerably. If the front 
brake lever oscillates or fluctuates when 
the brake is applied at speed, the indica¬ 
tion is that the brake disc is warped or 
bent. Check the runout of the disc with a 
dial indicator and replace it if run-out 
exceeds 0.012 in. (0.3mm). To replace the 
disc: 

1. Remove the front wheel. 

2. Bend back the locktabs, unscrew 
the six nuts, and remove the disc from the 
hub. 

3. Mount the new disc on the hub and 
tighten the nuts evenly, using new lock- 
tabs to secure the nuts. 

4. Examine the brake pads and replace 
them if they are close to the limit of wear 
or have worn in an unusual pattern. 

Drum Brake Service 

All models use a single-leading shoe 
rear brake, while, with the exception of 
the CB200, a single or twin-leading shoe 
is used on the front brake. Hondas use 
brakes in which the lining is bonded to 
the shoe. Lining and shoe, therefore, are 
purchased and replaced as a single unit. 

1. Brakes can be inspected in place 
on the brake plate. 

2. Inspect the lining for wear. There 
should be at least 0.06 in. (1.5 mm) of lin¬ 
ing left at the thinnest point, or the lin¬ 
ings must be replaced. 

3. Inspect the linings for scoring or 
grooves. These may be caused by par¬ 
ticles of dirt which have entered the 
drum. If badly scored, the shoes should 
be replaced. If scoring of the shoes is evi¬ 
dent, it would be wise to inspect the 
brake drum for the same type of damage. 



Removing brake shoes from ihe plale 


Be sure that there is no oil or grease 
present on the linings. Oil-impregnated 
linings must be replaced. If the linings 
do show this condition, determine the 
source of the lubricant: defective wheel 
bearing oil seals, excessive chain lube, 
etc. 

4 If the linings are usable, rough up 
the surface with sandpaper. Then clean 
the linings thoroughly with alcohol or 
lacquer thinner. Clean the brake drum 
with the same solvent. 

5. To disassemble the brake plate, 
simply grasp each shoe and fold them 
toward the center of the brake plate as 
shown. They may be installed using the 
same method. 

6. Remove the brake springs. Re¬ 
move the brake lever pineh-bolt(s) and 
pull the lever(s) off the splined brake 
camshaft(s). 

NOTE: The plurals refer to tuin-leacl- 

ing shoe brakes. 

7. Rush the brake cam(s) out of the 
plate from the outside using hand pres¬ 
sure or by tapping with a plastic mallet. 
Note the presence of any shims on the 
cam(s) and be sure they are in place 
when the brake plate is reassembled. Re¬ 
move the dust seal(s) from the brake 
plate. 

8. Check that the brake lever pinch- 
bolts are not bent. This can easily happen 
if they are overtightened. Replace any 
bolts in this condition. Inspect the brake 
lever splines and replace the lever(s) if 
these are worn or torn. 

9. Inspect the splines on the brake 
cam(s). These should be in good condi¬ 
tion. Check that they can rotate freely in 
the brake plate passage. If it will not, use 
a fine grade of sandpaper on the camshaft 
and the surface of the brake plate pas¬ 
sage. 

10. Clean the cam(s) thoroughly in a 
solv ent to remove any old grease, rust or 
corrosion. Use sandpaper or emery cloth 
to polish the cams. Clean off any residue; 
before reassembly, smear the cams with 
chassis grease. 

11. Inspect the brake plate for cracks 
or fractures, and replace it if necessary. 

12. On twin-leading shoe brakes, the 
brake plate linkage should be checked 


for wear, especially on high mileage ma¬ 
chines, and replaced if necessary. 

13. Check the condition of the brake 
springs, noting any twisted or fatigued 
hooks. Replace any broken, rusted, or old 
springs with new ones. 

14. Clean all parts thoroughly with a 
suitable solvent, making a special effort 
to remove the dust and built-up dirt from 
the backing plate. 

15. When reassembling the hub, note 
the following points: 

a. Ensure that the brake cams are 
lubricated with chassis grease and that 
any shims which were on the cams are 
in place; 

b. The use of new dust seals is rec¬ 
ommended, 

c. Lubricate the brake shoe pivot 
points with a little grease; 

d. Install the shoes as on removal. 
Hook them together with the springs, 
and fold them down over the brake 
cam(s) and pivot(s); 

e. Install the brake lever(s) so that 
the punch mark on the lever is in line 
with the punch mark on the brake cam, 
if fitted. 



When installmn llit* brake rod, line up the punch 
marks (1) 


FRONT FORKS 
Removal 

1. Loosen the fork filler caps at the top 
of each fork leg. If the upper triple clamp 
is not fitted w ith fork leg pinch-bolts, the 
filler caps will have to be removed. 

2. Support the front wheel off the 
ground by placing a stand under the 
engine. Remove the front wheel. 

3. On disc brake models, remove the 
caliper from the left fork leg. 

4. Remov e the front fender. 

5. Loosen the lower triple clamp 
pinch-bolts. Loosen the upper triple 
clamp pinch-bolts (if fitted). Spread the 
lower triple clamp with a small wedge 
and pull the fork legs out from the bottom 
one at a time. 

Disassembly 

CBICL200, 175K7 

The procedure is given for one fork leg, 
but it applies to both. 

1. Remove the filler cap from the top of 
the fork tube and pour the oil into a suit¬ 
able container to be disposed of. 

• 2. Remov e the spring(s) from the top of 
the tube. 
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CBCL200, 175K7 

1. Upper cushion 

2 Meodlight brocket 

3 Reflector 

4 Reflector bote 

5. lower cushion 

6. Fork boot 

7. Fork leg ossembly 

8 Heodlight brocket 

9 Fork filler cop 
10 O-ring 

11. Fork spring 



12 Slider cover 
13. Dust teol 
14 Snop ring 
15. Fork seol 
16 Piston ring 

17. Domper rod 

18. Fork tube 
19 Piston 

20. Slider 

21. Allen bolt 


3. Turn the fork upside-down and rest 
it on a block of hard wood. With an im¬ 
pact driv er and the proper hit remove the 
alien holt from the bottom of the slider. 
These bolts are installed with thread 
locking compound and trying to remove 
them without an impact driver will result 
in rounding the head of the bolt. 

When the bolt is removed from the bot¬ 
tom of the slider, the damper rod com¬ 
plete with piston ring, and the rebound 
spring can be removed from the top of the 
fork tube. 

5. The tube can now be pulled out of 
the slider. The piston will remain in the 
slider. Once the tube is pulled out the oil 
seal in the slider will have to be replaced. 

6. Remove the dust cover and snap¬ 
ring from the top of the slider and pry out 
the oil seal with a hooked tool, The pin 
wrench from the Honda tool kit may be 
used by slipping the hooked end under 
the seal and tapping the handle with a 
hammer. A strip of copper or other soft 
metal can be used between the top of the 
slider and the handle of the wrench to 
protect the slider. 

ALL OTHER MODELS 

The procedure is given for one fork leg, 
hut it applies to both. 

1. Remov e the filler cap from the* top of 
the fork leg and pour the oil into a suit¬ 
able container to be disposed of. Remove 
the iork spring. 

2 Remove the dust seal, snap-ring, 
and washer from the top of the slider. 
Grasp the slider in one hand and the fork 
tube in the other and pull them apart 
w ith a sharp jerk. 
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3. Remove the circlip from the bottom 
of the lork tube, then the piston, two cir¬ 
clips, the sliding bushing and oil seal. 

Inspection 

ALL MODELS 

I Wash all metal parts in a solvent and 
dry. 

2. Inspect the fork slider for cracked, 
broken, or distorted axle brackets, worn 
inner bore surfaces, damaged threads, or 
dents which have affected the inner bore. 
Replace the slider if defectiv e in any of 
the abov e ways. 

3. Inspect the fork tubes for condition: 
the chrome plating must be intact 
throughout. Check for damaged threads, 
and worn or scuffed inner or outer sur¬ 
faces. Check the tubes for straightness. 
This is done by placing the tubes in a set 
of V-blocks and checking the run-out 
with a dial gauge. If the tube is bent more 
than 0.060 in. as indicated by the gauge, 
it must be replaced. 

4. 200, late 175: Inspect the piston ring 
for scoring or wear. 

5. Check the filler cap O-ring. for 
cracks or any other signs of wear. Replace 
it if damaged. 

6. Check the general condition of the 
fork springs. Replace any which are 
badly rusted, have collapsed coils, etc. 
Compare the lengths of corresponding 
springs. They should be of approximately 
equal length. If the springs differ in 
length by more than Va in., both springs 
should be replaced. 

7. Inspect the inside surfaces of the 
piston and sliding bushing for signs of 
wear or score marks. Replace as neces¬ 
sary. Place the sliding bushing on the 
fork tube and check for excessive play. 
The bushing should be a close fit. 


8. Coat all parts with ATF before as¬ 
sembly. New oil seals must always be 
used. 

Assembly 

200 , LATE 175 

1. Be sure that the piston is in the 
slider. Lubricate the new oil seal with ATF 
and install it into the top of the slider. 
Place a block of hard wood over the seal 
and drive it straight into the slider as far 
as possible. Then place the old seal on 
top of the new one and drive them in 
until the new one clears the snap-ring 
groove in the slider. Take out the old 
seal. Be sure that the new seal is straight 
in the slider. The distance from the top of 
the oil seal to the snap-ring groove 
should be the same all around the seal. 
Install the snap-ring. Lubricate the lips of 
the seal. 

2. Install the rebound spring and 
damper rod in the fork tube. Carefully in¬ 
stall the slider on the tube. Replace the 
fork springs and cap temporarily. Turn 
the fork upside down and install the bolt 
in the bottom of the slider. The threads of 
this bolt should be coated with thread 
locking compound. 



Installing a fork slider seal with the driver (I) 



CB CL 125 and CB CUSL175 


1. Ftll«f cop 
2 Heodlight brocket 
3. Bezel ring 

4 Fork cover 

5 Fork tube 


6 Fork ipring 11. Piston circlip 

7 Slider bushing 12 Fork cover cop 

8 Stopper ring, volve 13. Fork slider 

9 Stopper ring, piston 
10. Piston 
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3. Fit the drain plugs; be sure to install 
the gaskets. 

4. Remove the cap and fill the forks 
with the proper amount of ATF. Note that 
the amount added to rebuilt forks will be 
slightly more than for a normal fork oil 
change. 

ALL OTHER MODELS 

1. Install a new oil seal on the fork 
tube. Be sure to lubricate the seal with 
ATF before placing it on the tube. 

2. Install the sliding bushing on the 
tube with the flange on the bushing fac¬ 
ing the top of the tube. Install the two 
circlips, piston, and bottom circlip. All of 
the circlips must be a snug fit on the fork 
tube; if not replace them. Slide the fork 
spring into the tube from the bottom. 

3. Place the fork tube into the slider 
and drive the oil seal into its seat in the 
top of the slider. Replace the washer, 
snap-ring, and dust seal. 

4. Fill the fork leg with the proper 
amount of oil. Replace the top washer, O- 
ring, and filler cap. 

Installation 

ALL MODELS 

1. Refit the fork tubes through the tri¬ 
ple clamps. The top of the fork tube 
should be even with the top of the upper 
triple clamp. 

2. Tighten the pinch-bolts on the 
lower triple clamp, and then tighten the 
fork filler caps and the pinch-bolts on the 
upper triple clamp, in that order. 

3. Fit the front wheel and check the 
operation of the forks. 


STEERING STEM ASSEMBLY 


Bearing Adjustment 

On models equipped with a friction 
steering damper, the damper should be 
loosened (counterclockwise) as much as 
possible so that it does not interfere with 
the bearing movement while checking or 
adjusting the bearing. If an oil damper is 
fitted, remove it from the steering stem. 

1. The steering stem bearings are un¬ 
caged #8 balls. They are adjusted by 
means of a ring nut beneath the upper 
triple clamp. 

2. To check bearing adjustment, sup¬ 
port the front wheel off the ground. Grasp 
the tip of the front fender, place your 
other hand beneath the lower triple 
clamp at the frame lug. 

3. Attempt to move the forks by pull¬ 
ing up on the tip of the fender. If play or 
movement can be felt at the lower triple 
clamp, the bearings aie adjusted too 
loosely or are worn. 

4. Turn the forks slowly from lock-to- 
lock. Movement should be smooth, si¬ 
lent, and effortless. If any binding or un¬ 
even movement is felt, the balls and 
races are either too tightly adjusted or 
they are worn. If the steering feels uni¬ 
formly still, the bearings are too tightly 
adjusted. If any noise is noted, the bear¬ 
ings are damaged or some are missing. 


\ 

Adjusting steering head hearings 

5. With the front wheel olf the ground, 
release the front forks from a few degrees 
off the centered position. The forks 
should fall freely to either side of their 
own weight. If they will not, the bearings 
are too tight!) adjusted, the steering stem 
is bent, the races are extremelv worn, or 
some of the bearings are missing. 

6. To adjust the bearings, remove the 
front wheel, front forks, handlebars, and 
the upper triple clamp. The bearings are 
adjusted by means of the adjuster nut 
under the upper triple clamp. 

7. Tighten or loosen the adjuster nut a 
little at a time until the steering stem ad¬ 
justment conforms to that outlined abo\e. 
Temporarily install the forks, upper tri¬ 
ple clamp, and the steering stem nut to 
check the adjustment. 

8. If proper adjustment is not possible, 
the bearings and races will probably 
need to be replaced. 

Disassembly 

1. Remove the front wheel, front lorks, 
and handlebars. If a friction steering 
damper is fitted, remove it by removing 
the two cotter pins from under the lower 
triple clamp, and unscrewing the damper 
rod and removing the friction plates. If an 
oil shock damper is fitted, unbolt it from 
the lower triple clamp. 

2. Unscrew the steering stem nut and 
disconnect the speedometer and tachom¬ 
eter cables from their instruments. Re¬ 
move the upper triple clamp. 

3. Disconnect the wiring inside the 
headlight shell, and remove the head¬ 
light shell and the fork ears. 

4. Loosen the steering stem adjuster 
nut with a pin wrench, then hold the 
steering stem up while unscrewing the 
adjuster nut the rest of the way off Re¬ 
move the steering stem top cone race and 
the hall bearings from the top race. 

5. Carefully pull the steering stem out 
from the bottom. Some of the ball bear- 


1 ) 



Steering stem assemblv (typical) 

V Upper triple clomp 

2. Steering item not 

3. Woiher 

4 Steering item 

5. Beoring odjuiter nut 

6. Top cone race 

7. Steering heod beoring bolli 

8 Frome rocei 

9 Lower cone race 
10 Duit teal 

11. Woiher 

12. Upper triple clomp pinch-bolt 
13 Lower triple clomp pinch-bolt 


Removing the steering stem 

ings from the lower race will probably 
fall out at this time so be prepared for 
this. 

6. Remove the bottom cone race, dust 
seal, and dust seal washer from the steer¬ 
ing stem if they are to be replaced. These 
will have to be pried off with a chisel, 
therefore only remove them if necessary. 

7. The bearing races in the frame lug 
are a press-fit and should not he remov ed 
unless replacement is necessary. If re¬ 
placement is necessary, the old races can 
be removed by reaching through the 
frame lug with a suitable punch and tap¬ 
ping the race ev enly around its circumfer¬ 
ence to remov e it from the inside of the 
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1 runic 1 Be sure that the race does not 
become cocked m its seat upon removal 
New races are installed with a suitable 
sized hearing driver, i.e., one which will 
drive the* race squarely into its seat. Be 
certain that the rate goes straight m. 





Hmun mu llu* harm* races w ill) .i tint l 


These races can also be installed using 
a block of hardwood of sufficient size to 
cover the race in place of a bearing 
driv er. 

Inspection 

1. Wash the ball bearings in a suitable 
solvent. 

2. Clean all of the old grease from the 
bearing race surfaces, steering stem, and 
frame lug. 

3. Inspect the bearing race surfaces. 
They must he clean and smooth. That is 
free from any cracks, scoring, rust, or in¬ 
dentations. Run your finger around each 
of the bearing races. Note am roughness 
or ripples on the race surface. If any im¬ 
perfections arc noted, both the sets of 
races and all of the halls must lie re¬ 
placed. 

4. Check the halls themselves for rust, 
pitting, scoring, or Hat spots. If the halls 
are found to lie defective in any way, the 
balls and both sets of races must be re¬ 
placed. 

NOTE: Balls and races must always he 

replaced in a set as worn races will de¬ 
stroy new halls and worn halls will de¬ 
stroy new races. 

5. Check the dust seal for condition 
and replace if torn or cracked. 

6. Check the steering stem for cracks 
or a bent condition; this is especially im¬ 
portant if the hike has been inv olved in a 
spill. 

Installation 

1. Install the dust seal washer, dust 
seal, and lower cone race on the steering 
stem. Use a good grade of bearing grease 
to coat the bottom cone race and the 
upper race in the frame lug. 

2. Embed 18 balls into the grease of 
each race. 

3. W hen the balls are in place, slip the 
steering stem through the frame lug and 
hold it in place while refitting the top 
cone race and threading on the adjuster 
nut. 


4. Tighten the adjuster nut .ill of the 
wav by band, rotating the steering stem 
to vvoik the grease into the balls. 

5. Tighten the adjuster nut until the 
steering stem turns freely, hut has no 
play. 

6. Install the fork tubes, headlight as¬ 
sembly, and upper triple clamp, Hat 
washer, and steering stem nut. Check 
that the stem moves freely of its own 
weight from 5°-10° oil center; if not, 
check lor: 

a. Steering hearing too tight, 

b. Bent steering stem, 

c. Worn races or balls. 

7. Install the front fender, front wheel, 
and handlebars. 


REAR SHOCK ABSORBERS 


The damper unit of the rear shock ab¬ 
sorbers cannot be serviced; therefore, if 
defective, the unit must be replaced. 

II the shock absorbers are somewhat 
old, and one fails in the course of normal 
usage, it would lie a good idea to replace 
both shocks to ensure equal damping 
characteristics. 

CAUTION: Do not attempt to disas¬ 
semble the damper unit of the rear 
shocks. These contain gas under high 
pressure. 

To check a shock which is removed 
from the machine, place the bottom end 
on the ground and use the weight of your 
body to compress it as much as possible. 
Release the shock and note the rebound 
behav ior. If the shock returns quickly at 
first, then slowly returns to the normal 
length, it is serviceable. If it returns to its 
normal length all at once, it should he re¬ 
placed. 


SWING ARM 



- ' ,/v 

18 c'-i, ' A 7 

XT/ A f A 16 

19 19 18 17 

Hear suspension assembly (2(X) shown) 


1. Rear jhack absorber 
2 Handle 
3. Rubber bush 
4 Upper eye 

5. Split collars 

6. Spring seat 

7. Locknut 

8. Stopper rubber 
9 Spring 

10. Damper 
1 1. lower spring seat 


12. Spring adjuster 

13. Rear fender 
1 4. Chain guard 

15. Swing arm 

16. Dust seal 

17. Bushing 

18. Collar 

19. Dust seal 

20. Piva* bolt 

21 Rubber bushing 
22. Broke anchor 


one bushing, refit the inner collar and in¬ 
stall the other hushing. 

7. Install the swing arm on the ma¬ 
chine. After tightening the swing arm 
pivot shaft nut, move the swing arm up 
and down to ensure that movement is 
smooth and effortless, 
noticeable side-play will indicate that the 
swing arm bushings and center collars 
need replacement. 

The swing arm is most likely to lie 
damaged if the machine is operated for 
any length of time with a broken or other¬ 
wise defective shock absorber. 


All Models 

INSPECTION 

1. Disconnect the chain. Remove the 
rear wheel and sprocket assembly. 

2. Remove the shock absorbers and 
chain guard. 

3. Measure the distance between the 
top and bottom shock absorber mounts on 
both sides. The two measurements must 
be identical, or the swing arm will have 
to be replaced or fixed. 

4. Check that the rear wheel mounting 
plates arc parallel. 

5. Grasp the legs ol the swing arm and 
attempt to move it from side-to-sidc. Any 

6. Lubricate the new bushings and 
both the inside and outside of the inner 
collar with a good chassis grease. Press in 


REMOVAL AND INSTALLATION 

1. Proceed as above. Then unscrew 
the swing arm pivot bolt nut, and pull out 
the pivot holt. 

2. Remove the swing arm. 

3. The swing arm should he inspected 
for cracks or fractures, especially around 
the welds. 

4. After remov ing the swing arm, the 
dust seals and the swing ann bushings 
can be replaced. This should he done 
every 10,(KM) miles or more often depend¬ 
ing on how the machine is used, or if the 
bushings are worn. 

5. Using a small drift, push the center 
collar out of the swing arm. Remove the 
bushings, tapping them out with a long 
drift and hammer. Once the bushings are 
removed, they should he replaced. 
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Chassis Specifications 


Chassis Torque Specifications 


200 


200 


Item 

Standard (mm in.) 

Sen ice Limif (mm in.) 

Brake disc face run-out 

0 05/0 002 

0.20/0.008 

Brake disc bend 

0 05/0.002 

0.3/0.12 

Brake disc thickness 

4.9-5.1/0.019-0.20 

4.0/0.158 

Front brake lining thickness 

4.5-4.7/0.177-0.185 

2.0/0.079 

Front brake drum ID 

160-160.3/6.299-6.311 

161.0/6.339 

Wheel rim run-out 

0.5/0.02 

2.0/0.079 

Wheel bearing axial play 

0.05/0.002 

0.1/0.00-1 

Wheel bearing radial plav 

003/0.001 

0.05/0.002 

Axle run-out 

0.01/0.0004 

0.2/0.008 

Hear brake lining thickness 

4.5-4.7/0.177-0.185 

1.5/0.06 

Rear brake drum ID 

140 0-U0.3/5 512-5.524 

141.0/5.551 

Fork spring frec-length 

453.7/17.862 

445 0/17.52 

Hear spring free-length 

196.7/7.745 

185.0/7.281 

Swing arm bushing-to-center collar 



clearance 

0 01-0 125/00016-0005 

0.3/0.012 

Swing arm bushing ID 

20.00-20.05/0.787-0.789 

20.2/0.795 

Fork slider ID 

31.00-31.04/1 220-1.222 

31.14/1 226 

Fork tuhe OD 

30.925-30.950/1.217-1.218 

30 90/1.217 

175 

III’IH 

Standard (ni tn in ) 

Sen n r Limit nim in) 

Front brake lining thickness 

5 0/0.197 

4 0/0.158 

Front brake drum ID 

158.8-160/6.291-6.299 

162 0/6.37S 

Wheel rim run-out 

0 5/0.02 

2 0/0.079 

Wheel bearing axial play 

0.05/0002 

0 1/0.004 

Wheel bearing radial play 

0 0.3/0 001 

0.05/0002 

Axle run-out 

0.01/00001 

0.2/0 008 

Rear brake lining thickness 

-1 5-4 8/0.177-0 189 

1 0/0 158 

Rear brake drum ID 

139.8-110/5.501-5 512 

142 0/5.59 

Fork spring free-length 

409.3/16 11 I 

376.0/14 S03 

Sliding bushing OD 

35 425-35 450/1.395-1.396 

35.4/1.391 

Rear spring free-length(T) 

188.3/7 413 

174 0/6.35 

Rear spring free-length(D 

216.6/8.527 

200.0/7.37 1 

Swing arm pivot l>olt-to-bushing 



clearance 

0.1-0 3/0.004-0 012 

0.5/0 02 


125 

Item 

Srondani imm in) 

Si-n»cf Linuf (mm in.' 

Front brake lining thickness 

4 5-4 8/0 177-0 189 

2.0/0.079 

Front brake drum ID 

139,3-139 5/5 43-5 41 

140.3/3.46 

Wheel rim run-out 

0.5/002 

2.0/0.079 

Wheel bearing axial play 

0 05/0.002 

0.1/0C)01 

W heel liearing radial play 

0.03/0 001 

005/0002 

Axle run-out 

0 01/0 004 

0.2/0 oos 

Rear brake lining thickness 

4 5-4 8/0.177-0 189 

1.5/0.06 

Rear brake drum ID 

129.3-129 5/5.09-5 10 

130,3/5.18 

Fork spring free-length 



CB125 

414.8/16,33 

3S4/15 1 

CL/SS125 

41S.4/16.47 

388 0/15 03 

Rear spring free-length 

203.3/8.0 

1 SO.0/7.08 

Swing arm hushing ID 

12.1-12 3/0 IS 

12 5/0.49 

Swing arin pivot bolt OD 

12.0/047 

— 

Swing arm pivot bolt max allow bend 

0.02/0.0008 

0 05/0 002 


<D CB/CL models 
® SL models 


Item 

Torque (ft lbs) 

Front axle nut 

44-58 

Rear axle nut 

51-65 

Swing arm pivot bolt 

44-50 

Steering stem nut 

58-72 

Triple clamp pinch-lxilts 

13-18 

Handlebar clamps 

13-18 

Spokes 

1-2 

Engine mounting bolts 

13ll8 

Rrake anchor nut 

6-7 

Hear shocks 

18-25 

Step bar 

13-18 

175 

Item 

Torque (ft lbs) 

Fiont axle nut 

50-65 

Rear axle nut 

50-65 

Sxving arm pivot l>olt 

36-44 

Engine mounting lxilt 

22-29 

Handlebar clamps 

7-9 

Steering stem nut 

65-87 

Rear shock mounting bolt 

14-25 

Brake anchor bolts 

11-18 

Step bar 

11-18 

125 

/friii 

Torque ( ft lbs) 

Front axle nut 

51-72 

Rear axle nut 

72-79 

Steering stem nut 

72-87 

Sjxikes 

1-2 

Rear shock mounting Ixilts 

15-25 

Engine mounting bolts 


I'ppcr 

15-22 

Lower 

22-29 

Rrake anchor Ixilts 

10-18 

Handlebar clamps 

10-18 


General Torque Specifications 

Fort 

Torque ift lbs) 

6 mm machine screxxs 

5 0-7.2 

6 111111 lu x Ix»lts 

58-8.7 

8 mm hex IhjUs 

13.0-18.1 

10 nun In x bolts 

21.7-28.9 

6 nun flange 1 jolts 

7.2-10.1 

8 nnn flange lxilts 

17.4-21.7 

10 mm 

21 7-28.9 


i I'nless otherwise specified 
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MODEL COVERAGE 

CB351) SL350 CL360 

CB350G CB360 CB3(>0T 

CL350 CB360C CJ360T 
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MAINTENANCE 

NOTE: Common maintenance proce¬ 
dures are explained in detail in “ Gen¬ 
eral Information.' 


LUBRICATION 




Checking Oil Level 

When the motoreyele is on the center 
stand on level ground, the oil level 
should he between the maximum and 
minimum marks on the dipstick with the 
filler cap resting on the top of the threads 
of its hole. 



General Specifications 
CB/CL350 



CB350-to K3 

CB350 K4-nn CL350-to K3 

CL3S0 K t-on 

Engine 

Displacement (ce) 


32.5 


More .uul stroke (nun/in.) 


60 \ 50.6/2.52 \ 1 992 


Compression ratio 


9.5 1 


Carburetion ( keihin) 


2S nun ( V t\ pe 


Weight (lbs) 

115 5 

1150 115.5 

11 17 

Valve tram 


Chain-driven, overhead camshaft 



Maintain oil level between upper and ChaSSiS 

lower dipstick marks. Note thill the _ 

dipstick must rest on the top of the _ 

threads when checking '1* 


Semi-double cradle 


Changing Oil 

The oil should be changed every 1,000 
miles after the break-in period. The oil 
should be changed when warm. 

1. Remove the oil filler cap, and the 
drain plug. After allowing a minute for 
the oil to drain, kick the engine over a 
few times with the kick-starter (be sure 
that the key is off) to remove any oil in 
the delivery system. 

2. Refit the drain plug and add IV 2 qts 
of the correct grade of oil. Run the engine 
for a minute or two, then shut it off; wait 
one minutes and cheek the oil level. Add 
oil as necessary’ to bring the level up to 
the maximum mark on the dipstick. 

Oil Filter 

A centrifugal oil filter is used on all 
models. As the oil passes through the 
spinning filter, dirt particles are forced to 
the outside of the filter housing and the 
clean oil passes through the center of the 
filter into the right crankcase cover. The 
filter should be cleaned every 6,(XX) 
miles or 12 months. 

1 . Clean the oil filter in conjunction 
with an oil change. Drain the oil, but do 
not reinstall the drain plug. 

2. 350 models only: Remove the three 
screws from the circular cover plate on 
the right crankcase cover. Remove the 
cover. Pry slots are provided for a small 
screwdriver. 

3. 360 models only: Remove the right 
step bar, kick-starter lever, and right 
crankcase cover. 

4. Remove the circlip from the oil fil¬ 
ter. Screw a 6 mm (crankcase cover) 
screw into the center of the filter cap; this 
will pull the cap off. 


Suspension 


Front 


Te 

lescopic fork 

Hear 


Swing arm 

1 —De Carlmn shocks 

Tire si?e 

Front 

3.00 x 

IS 

3.00 v 19 

Rear 

3 50 \ 

IS 

3.50 x 18 

Wheelbase (mm/in.) 



1320/52 

Weight (kg/lb) 

160/3528 

10S. 5/371 

.5 157/345 4 169/372 6 

Overall length (mm/in.) 

2010/ 

79 2 

2020/79.5 2025/79.7 

Overall width (mm/in.) 

775/30 5 

776/30.2 

830/32 7 

Overall height (nun/in ) 

1075/42.3 

1085/42 7 

1090/42.9 

Ground clearance (mm/in.) 

130/5.9 

I 45/5.7 

180/7 1 160/6.3 

Drive Train 

Clutch type 


Wet, multi-plate tv pe 

Gear ratios: 

1st 



2.353 

2nd 



1.636 

3rd 



1.269 

4th 



0.036 

5lh 



0.900 
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Removing the filler rotor snowing 



The filler tap tan be removed bv threading a 6 mm 
U rankcase c over) strew into it 

5. Clean the inside of the filter hous¬ 
ing with a clean ran and solvent. 

6 . Clean the filter cap and cover plate 
(350) and dry thoroughly. Inspect the O- 
ring on the filter cap and replace it if 
damaged in any way. 

Inspect the oil guide in the cover plate 
(350) or in the right crankcase cover 
(360). The guide should be tree to move 



Chocking oil guide operation 

in and out, and have sufficient spring 
force behind it to hold it againsl the filter 
cap. 

7. Install the filter cap with the vanes 
located in the grooves on the* inside ot the 
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General Specifications (cont.) 


CH350-tnK i CB3S0 K4-vn CUSO-to K3 CL350 K4^n 

Drive Train 

Oar ratios: 

6lh 

— 

Primary reduction 

3.7 PI 

Pinal reduction 

2.250 2.375 

Electrical System 

Ignition 

Ratters and coil 

Starting system 

Slat ter motor and kick 

Charging s\ stein 

Alternator 

Nailery ( v olt/amp hrs) 

12/12 

Regulator 

Pointless 


General Specifications 


SL350 


SL 350 

SL350K1 K2 

Engine 

Displacement fee) 

325 

325 

Ron* and stroke (mm/in ) 

60 \ 50.6/2.52 v 1.992 

Compression ratio 

9.5 : 1 

9 5 1 

Carlniretion (Keihin) 

28 mm CV 

PW’24 

Weight (lbs) 

115 

103 5 

Valve train 

Chain-driv en, 

, overhead camshaft 

Chassis 

Type 

Semi-double, cradle 

Double cradle 

Suspension 

Front 

Telescopic fork 

Rear 

Swing arm— 

-De Carl Km shocks 

Tire si/e 

Front 

3.25 x 19 

3 00 v 21 

Rear 

■1 00 \ 18 

1 00 v IS 

Wheelbase (mm/in. ) 

1390/5 1 72 

1100/55 1 

W eight ( kg/||>) 

139/306 5 

148/326 

Overall length (mm/in.) 

2110/83.07 

2165/852 

Overall width ( mm/in ) 

810/33.07 

870/11 1 

Overall height (mm/in ) 

1145/15.08 

1175/163 

(bound clearance (mm/in.) 

210/8 1 

210/9 1 
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filter housing, and secure with the cir¬ 
clip. 

8 . On 350 models, install the cover 
plate using a new O-ring or gasket if nec¬ 
essary. 

NOTE: When installing the filter cover 

plate on 350 models be sure that the oil 

holes in the cover plate and the right 

crankcase cover line up. 

9. On 360 models, install the right 
crankcase cover, kick-starter lever, and 
right step bar. 

Front Forks 

1. ATF is recommended for the front 
forks. If slightly stifler damping charac¬ 
teristics are desired, use SAE 20 or SAE 
30 oil. 

2. Fork oil should be changed every 
3,000 miles or once every 6 months. 

3. To drain the fork oil, remove the 
drain plug at the lower portion of one of 
the fork sliders. Allow the oil to drain for 
several minutes into a suitable container, 
then pump the forks up and down several 
times. After most of the oil is expelled, 
turn the forks all the way to the right to 
completely drain the right fork leg, or all 
the way to the left for the left fork leg. 
Check the condition of the drain plug 
gasket. Replace it if necessary'. Refit the 
drain plug and tighten it securely. 

4. Repeat the procedure with the other 
fork leg. 

5. Support the front wheel off the 
ground. Remove the fork filler caps from 
the top of each fork leg; it may be neces¬ 
sary to remove the handlebar holders and 
place the handlebars out of the way. 
Loosening the upper triple clamp pinch- 
bolts (if fitted) may make removal easier. 
On models with internal fork springs, 
the front end of the motorcycle can be low¬ 
ered to force the springs out of the fork 


General Specifications (cont.) 


SU50K1-K2 


Drive Train 


Clutch type 


Wet, mulli-plnte type 


Gear ratios: 


2.353 


2 .866 


2nd 


1.636 


1.800 


3rd 


1.2S0 


1.333 


4th 


1.035 


5th 


6th 


Primary reduction 


3.71 1 


Fin.il reduction 


2.500 


2 625 


Electrical System 


Ignition 


Hatters <ind coil 


Hatters and coil 


Starting system 


Starter motor and kick Kick 


Charging system 


Alternator 


Battery (volt/amp hrs) 


12/12 12/5 


Regulator 


Pointless 


General Specifications 
CB/CL360, CJ360 


tubes. Either move the spring to one side 
or remove it altogether to aid filling the 
forks. 

6 . Add the correct amount of ATF to 


CB360 CL360 

C/360 

Engine 



each fork leg. Capacities for each model 
are given in the “Maintenance Data" 

Displacement (cc) 

356 


chart at the end of this section. 

Chassis Lubrication 

1. The swing arm pivot is fitted with 

Bore and Stroke (mm/in.) 

67 x 50.6/2 638 x 1.992 

Compression ratio 

9.3: 1 


two grease nipples on most models. 
These should be lubricated with a good 

Carlmretion (Keihin) 

28 mm CV type 


grade of chassis grease every’ 3,000 miles. 
Grease should be applied until some of it 
shows at either end of the swing arm. 

2. Wheel and steering head bearings 
are lubricated with bearing grease. This 
should be done every 6,000 miles. 

Late models have the swing arm grease 
fitting in the middle of the swing arm. 
Lubricate it in the same manner as the 
earlier type. 

Weight (lbs) 

348 350 

351 

Valve train 

Chain-driven, overhead camshaft 

Chassis 



Type 

Semi-double cradle 


Suspension 



SERVICE CHECKS AND 

Front 

Telescopic fork 


ADJUSTMENTS 

Rear 

Swing arm—De Carlxm shocks 

Drive Chain 

Tire size 



1. The chain should have about % in. 

(20 mm) of total up-and-down free-play 
measured in the middle of the lower 
chain run. 

Front 

3.00x 18 3.00x 18 

3.00 x 18 

Rear 

3.50x 18 3.50x 18 

3.50.x 18 
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Check i fur-pl.ix 111 tlu* middle oi tin- loxxrr 
chum run 


2. Before checking or adjusting the 
chain slack, the following conditions 
should he met. 

a. The motorcycle should he placed 
on the center stand so that the rear 
wheel is oft* the ground; 

h. The transmission should he 
placed in Neutral; 

c. The chain should he clean and 
wcll-hihricated; 

d. The chain should have heen 
checked for any tight spots hv slowly 
rotating the wheel and checking for 
variances in the chain tension at dif¬ 
ferent points. If a tight spot exists, the 
chain tension should he adjusted to the 
prescribed free-play at the tight spot. 
Note, however, that such a condition is 
indicative of a worn chain and proba¬ 
bly sprockets which should he re¬ 
placed as soon as possible. 

3. To adjust the chain, first back off the 
rear brake adjuster nut if a rod-operated 
brake is fitted. 

4. Remove the axle nut cotter pin and 
loosen the axle nut several turns. Loosen 
the locknut on each chain adjuster holt. 

5. Turn each of the adjuster holts in or 
out by equal amounts until the chain ten¬ 
sion is approximately correct. 



Adjusting chain free-plax. Be sure lli.it the adjuster 
(circle) indicates the same aliening mark on each 
side of the swing arm. 


6 . Check wheel alignment by means of 
the aligning marks inscribed on both 
sides of the swing arm. Be sure that both 
adjusters are lined up with the same mark 
on each side. If not, turn one of the ad¬ 
juster bolts in or out so that alignment is 
achieved. 

7. Tighten the axle nut and check the 
chain tension. The chain tension should 
also he checked with the weight of a rider 
sitting on the motorcycle when it is off 
the center stand, the chain should still 
have at least Vi in. of free-play. Correct if 
necessary. After adjustment is correct, 
torque the axle nut to the proper torque, 
72 ft lbs. Kit a new cotter pin and tighten 
the adjuster locknuts. 
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General Specifications (cont.) 



< man 

(7.360 (7/360 

Chassis 

W heelbase (mm/in.) 

1315/53.0 

1315/53.0 

1375/51 1 

Weight (kg/lbs) 

162/357 

162/357 

162/357 

Overall length (mm/in.) 

20 10/80.3 

2010/80.3 

2075/81.7 

Overall width (mm/iii.) 

775/30.5 

820/32.3 

790/31.1 

Overall height (mm/in.) 

1125/M 3 

1115/43.9 

1110/13.7 

(iround clearance ( mm/in.) 

160/6.3 

160/6.3 

160/6.3 

Drive Train 

Clutch type 


Wet, multi plate type 


Ccar ratios: 

1st 


2.500 

2 138 

2nd 


1.750 

1.667 

3rd 


1.375 

1.375 

4th 


1.111 

1.111 

5th 


0.965 

0.965 

6th 


0.866 

— 

Primary reduction 


3.71-1 

3.714 

Final reduction 


2.125 

2.063 

Electrical System 

Ignition 


Battery and coil 


Starting system 

Starter motor and kick 

Kiek 

Charging system 


Alternator 


Battery (volt/amp hrs) 


12/12 

12/9 

Regulator 


Pointless 



-Not applicable 

NA Not available 


Clutch 

Two adjustments are made to the 
clutch; cable adjustment and pushrod ad¬ 
justment. Usually the pushrod need not 
be adjusted unless the clutch malfunc¬ 
tions. Cable adjustment must always he 
maintained at the proper specification. 

Before adjusting the clutch, apply a 
few shots of chassis grease to the adjuster 
grease fitting and operate the clutch lever 
a few times to distribute the grease. The 
clutch cable should also he well-lubri¬ 
cated. 

1. The clutch lever should be able to 
be moved 10-20 min (0.4-0.8 in.) mea¬ 
sured at the tip of the lexer before the 
clutch begins to disengage. If clutch 
operation is not satisfactory after this ad¬ 
justment is made, proceed as follows: 



Clutch cable free-plax is measured at tin* lip of the 
clutch lexer 

2. Loosen the locknut on the handle¬ 
bar adjuster and screw the adjuster into 
the lex er housing to give as much slack in 
the cable as possible. 
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Adjusting the clutch 


3. Loosen the locknut on the cable ad¬ 
juster located at the top of the left reai 
crankcase cover, and screw the adjuster 
into the crankcase cover. 

4. Loosen the locknut on the pushrod 
adjuster located on the left rear crankcase 
cover. Screw the adjusting screw coun¬ 
terclockwise until a noticeable resistance 
is felt, then turn the adjusting screw 
clockwise Va turn. Tighten the locknut. 

5. Back the cable adjuster on the 
crankcase out until there is approxi¬ 
mately 10-20 nun (0.4-0.8 in.) of free- 
play measured at the tip of the lever. 
Tighten the locknut. 

6 . Minor adjustments can be made at 
the handlebar adjuster. 

7. Use the handlebar adjuster to main¬ 
tain the correct amount of free-play. 

Throttle Cable 

The throttle cable free-play should he 
adjusted after the idle speed. The stan¬ 
dard throttle cable free-play is 10-15° of 
grip rotation for all models. The cable 
should be well lubricated before attempt¬ 
ing to adjust free-play. 

360 MODELS 

1. Loosen the locknut on the cable ad¬ 
juster located near the twist-grip and 
screw the adjuster in to give the max¬ 
imum amount of free-play. 

2. Loosen the locknut on the lower ad¬ 
juster. Turn the adjuster until there is ap¬ 
proximately 10-15° of play at the twist- 
grip, then tighten the locknut. 

3. Fine adjustment is accomplished 
with the adjuster near the twist-grip. Be 
sure to tighten all locknuts when the ad¬ 
justment is correct. Check cable opera¬ 
tion and free-play when the handlebars 



Throttle cable adjuster?. (2 ami 3) and locknut (1) 
(360) 


are cut hard right or left. If it changes, ei¬ 
ther the cable is too tightly adjusted or is 
binding somewhere. 


350 MODELS 

1 . Cable free-play is adjusted with the 
adjuster near the twist-grip. Loosen the 
locknut on the adjuster and screw the ad¬ 
juster in or out until free-play is correct. 
Tighten the locknut. 

2. Check that the cable operates 
smoothly and maintains some free-play 
when the handlebars are cut all the way 
to the right or left. If the idle speed 
changes when this is done, the cable is 
either too tightly adjusted, or it is binding 
somewhere along its routing. 

Front Drum Brake 

1 . Use the cable adjuster on the brake 
plate to allow about 20-30 mm (0.8-1.2 
in.) of handlebar lever free-play before 
the shoes contact the drum. This free- 
play is measured at the tip of the lever. 

2. This free-play can be maintained as 
the shoes wear by using the adjuster at 
the handlebar lever. 



On Iron! drum brakes, the brake lexer should base 
alxrul 1 in of moxement (measured at the end of 
the level) before tlx* linings contatl the drum 


Disc Brake 

Disc brakes need no attention other 
than a periodic check of the fluid level 
and pad wear. 



Maintain brake fluid level at the level line 


1. After removing the reservoir cap 
and rubber diaphragm, check to see if the 
fluid is up to the level mark on the inside 
of the master cylinder. If the level is 
below the level mark, add enough DOT 3 
brake fluid to bring the level up to the 
mark. Reinstall the diaphragm and the 
cap, and tighten securely. 

2 . Check the brake pad wear, and re¬ 
place the pads in a set if either one is 
worn past the red limit line. 

Rear Brake 

Use the adjusting nut on the end of the 
cable or rod so that the brake pedal has 1 


in. of free-play before the shoes contact 
the drum. The pedal height can be ad¬ 
justed with the stopper bolt. 

Check pedal free-play with a rider on 
the machine. 

Brake Light Switch 

The switches should be checked for 
operation after the brakes are adjusted. 
The rear brake light switch is mounted in 
a slotted bracket and secured by lock¬ 
nuts. Moving the switch up on the 
bracket allows the brake light to turn on 
sooner. Mov ing it down allows the light 
to turn on later. Do not turn the switch to 
adjust it as the wires will become twisted 
and may break. Generally, the brake light 
should come on just as the linings contact 
the drum. The front brake light switch is 
not adjustable and must he replaced if 
defective. 

Steering Stem Bearings 

The steering stem bearings should be 
checked periodically and adjusted if nec¬ 
essary Refer to the “Chassis’* section. 


FUEL SYSTEM 

1. Fuel system maintenance involves 
cleaning the petcock and filter, cleaning 
or replacing the air cleaner, and cleaning 
the ca rbnretors. 

2. The carburetors should be removed, 
disassembled, and cleaned every 4,000 
miles. 



Rfinoxuig tlx* filtrr M-rern unci O-rmg 


3. The petcock should be serviced 
every 3,000 miles. Shut the fuel off, then 
unscrew and remove the petcock sedi¬ 
ment bowl. Take out the O-ring and fuel 
filter screen. Clean the parts in solvent 
and inspect the screen for any holes or 
other defects, replace it if it is damaged 
in any way. Inspect the O-ring for any 
cuts or cracks and replace it if necessary. 
Reinstall the filter screen, O-ring, and 
sediment howl. Turn the fuel on and 
check for leaks. 

AIR CLEANER SERVICE 

The air cleaner should be serviced or 
replaced every 1,500 miles or more often 
depending on conditions. 

All Except SL350K1-K2 
REMOVAL 

1 . Open the seat. On CL models the 
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exhaust system must he removed. Re¬ 
move the right and left sidecmers. 

2. Loosen the air cleaner connecting 
band. Remove the bolt running through 
the center of the air cleaners, and the air 
cleaner element mounting bolt. 



Air cleaner cover (1), cover mounting lx>fl (2). ele¬ 
ment (3), ami element mounting Imll (-4) 

3. Remove the air cleaner cover and 
the air cleaner element. 

CLEANING 

1. Tap the air cleaner to remove any 
loose dirt. Blow compressed air through 
the element from the inside out. 

2. Inspect the element and connecting 
tube for any holes; replace any air 
cleaner found defective. An oil-impreg¬ 
nated element or one which cannot be 
cleaned sufficiently should also be re¬ 
placed. 

3. Inspect the area where the element 
is bonded to the mounting plate. If the 
bonding is cracked or separated replace 
the element. 

INSTALLATION 

1 . Installation is in the reverse order of 
removal. 

2. Alter installing the air cleaners, start 
the engine and check for any air leaks. 

SL 350K1-K2 

REMOVAL 

1. Remove the plastic sidecovers from 
both sides. 

2. Remove the two mounting bolts, 
and loosen the connecting tube band. Re¬ 
move the air cleaner. 

3. Remove the bolt from the center of 
the back of the air cleaner and remove 
the element. 


moved, it should be cleaned in a clean 
solvent such as kerosene. 

2, When the air cleaner element has 
dried thoroughly, soak it in gear oil SAE 
90 until it is fully saturated then wring off 
the excess oil. 

3. Inspect the element for any damage, 
such as holes or a damaged case. Replace 


any air cleaner found defective. 

INSTALLATION 

1. Installation is in the reverse order of 
removal. 

2. Start the engine and check for any 
air leaks. Any air leaks should be cor¬ 
rected as they can cause a lean mixture 
resulting in possible engine damage. 


Recommended Lubricants 


Fugmc 


Forks 

Control Cahles 

Tad), Specdo Cables 
Wheel Hearings 

Steering Head Bearings 

Swing Ann Pivot and Clutch Fitting 


( General—All Temperatures 
SAF 10W-30 
SAF 10W- 40 

Alternate 

SAF 30 Above 59* F 

SAF 20 or 20W 32*-59° F 

SAF 10W Below 32 F 

ATF 

SAF 30W 
10W-30 motor oil 
Oaphite-base lubricant 
Liglit-dutv, lithium-* use grease 
Waterproof, medium-weight Ireariug 
grease 

Waterproof, medium-weight 1 Hearing 
grease 

Waterproof, medium-weight chassis grease 


Maintenance Data 



CB3S0 

CL350 

SL3S0 

CB360 

CL360 

C/360 

Fuel Tank (gai) 

3.2 

2.4 

2.4 

2.7 

2.1 

3.7 

Crankcase 

After Disassembly (cjt) 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

When Changing(qt) 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

Forks 

After Disassembly (cc/oz) 
When Changing (ce/oz) 

® 

© 

1 85/6.5 
170/6.25 

160/5.4 

135/4.6 

160/5.4 

135/4.6 

110/4.7 

125/4.2 

Tire pressure 

Front (psi) 

26 

26 

22 

26 

26 

25 

Rear (psi)© 

29 

29 

22 

28 

2S 

28 


© CB350 to K3—200/6.75 
185/6.5 

CB350K 4 and later—160/5. 4 
135/4.6 


© CL350 to K'3—200/0.75 
185/6.5 

CL350K4 and later—160/5 4 
135/4.G 

© 36 psi for twn-up or extended high speed operation 


Periodic Maintenance Intervals 



Foftm-lype element (SI. models), air cleaner 
mounts (I). element mount (2), carburetor clamp 
screw (3) 


CLEANING 

1 Once (Ik* ;iir dinner rleim-nt is 
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Dtiilv 

Chain slack 
Cable adjustments 
Brake adjustment 

Week I \ 

Battery lluid level 
Spoke condition 
Oil level 
Tire pressure 

Fverv I,(MM) miles 
Change engine oil 
dice k disc brake lluid 
\djnst drive chain 

Fverv 1.000 miles 

Clean, gap, or replace spark plugs 

Ched and adjust dutch 

f Iran or replace air filter 

Check ignition liming 

Clran, gap. or trplarr breaker points 

(T an fuel prtruck 


Check carburetor operation 
Adjust tain chain tensioner 
Adjust valve clearance 
Lubricate swing arm pivot 
Lubricate* cables and twist-grip 
Inspect fuel lines 

Inspect (liain and sprocket condition 
Lubricate breaker point pads 

Fverv 4.1MK) miles 

Crease speedometer drive mechanism 
Overhaul carburetors 
Inspect rims for nin-nut 

Fverv 6.(MM) miles 
Clean oil filter 
Lubricate wheel bearings 
Lubricate steering head Irearings 
Insjx-t t brake shoes 
Change fork oil 

Fverv S.tMK) miles 

Flush and renew disc brake fluid 
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TUNE-UP 


NOTE: Common tune-up proce¬ 
dures are explained in detail in “ Gen¬ 
eral Information .” 


CAM CHAIN ADJUSTMENT 


N OT E: Ea rl i / 350 mod els , were 
equipped with an automatically- 
adjustinf .', hydraulic-type cam chain 
tensioner. So adjustment is possible. 
These early units can he replaced with 
the improved adjustable units found 
on later models with no internal 
engine modification. 

350 Models 

1. Remove the left exhaust valve cover 
and the alternator cover. Remove the 
spark plugs. 

2. Turn the engine over coun¬ 
terclockwise using the rotor holt until tin- 
left exhaust valve just begins to open, 
then turn the engine in the opposite di¬ 
rection (clockwise) to 90° after the top 
dead center (ATDC) for the left cylinder. 
Refer *.o the accompanying illustration. 

3. Loosen the locknut on the tensioner 
setting holt and hack the setting holt out a 
few turns, the tensioner will automati¬ 
cally adjust itself. Tighten the setting holt 
and locknut. 



The engine is pro|x*rlv set up lor cam chain adjust¬ 
ment when the left piston is 90° past TDC of its 
compression stroke, as indicated h\ the action of 
the valves and the position of the alternator rotor 
marks 



Adjusting the cam chain (350) 


360 Models 

1. Remove the stator cover and the left 
cylinder valve tappet covers. Remove the 


spark plugs. Using the rotor holt, turn 
the crankshaft counterclockwise while 
watching the left cylinder intake tappet; 
when the tappet descends all the way 
and then starts to rise, line up the “LT” 
mark on the rotor with the index mark on 
the stator. In this position the left cylin¬ 
der is at top dead center (TDC) of the 
compression stroke. Turn the crankshaft 
another 90° (counterclockwise). The 
valves should all he closed in this posi¬ 
tion. This is the only position that the 
cam chain tensioner may be adjusted in. 



Cam chain selling bolt ill, locknut (2), and plunger 
cap (3) (360) 


2. Loosen the setting holt locknut and 
hack the setting holt out a few turns, the 
tension will automatically he adjusted. 
Tighten the setting holt and the locknut. 

3. If after performing the adjustment 
outlined above, the cam chain still is ex¬ 
cessively noisy, perform the adjustment 
as described below. 

NOTE: When listening for cam chain 
noise the valves should be adjusted 
properly so that tappet noise will not 
be confused with cam chain noise. 

4. Start the engine and as soon as the 
engine will idle with the choke off, per¬ 
form the adjustment by removing the 
plunger cap. Loosen the setting holt lock¬ 
nut and hack out the setting holt a few- 
turns. Push the tensioner plunger in with 
a screwdriver until the earn chain is silent 
and, while maintaining pressure with the 
screwdriver, tighten the setting holt and 
locknut. Do not use more pressure on the 
plunger than is necessary, as this will 
overtighten the chain and cause rapid 
wear of the cam chain and the tensioner 
components. Install the plunger cap. 


VALVE ADJUSTMENT 


NOTE: Valves must be adjusted when 

engine is cold. 

350 Models 

1. Remove the alternator cover, intake 
and exhaust valve caps, and the point and 
tach drive housing covers. 

2. Remove the spark plugs. 

3. Turn the engine over slowly in the 
normal direction of rotation (the rotor 
will turn counterclockwise) while ob¬ 
serving the left intake valve. When the 
valve goes down and begins to come up, 
continue turning the engine over until 
the “LT” mark on the rotor lines up with 
the timing index mark on the stator. 

4. The left piston should now he at top 
dead center (TDC) of the compression 


stroke with both valves closed. Check 
for clearance at both valves for the left 
cylinder. Each should have a slight 
amount of free-play. If they do not. the 
piston is at TDC on the exhaust stroke. 
Turn the rotor 360° and check again. 



Alternator rotor marks indicating tliat the left cylin¬ 
der is at top dead center 


5 . Valve clearance is 0.05 mm (0.002 
in.) for the intake valves and 0.1 mm 
(0.00-1 in.) for the exhaust valves. 

0- If adjustment is necessary, loosen 
the locknut on the rocker arm shaft (in the 
point and tach drive housings) and turn 
the rocker arm shaft until the adjustment 
is correct. Tighten the locknut and re¬ 
check the adjustment. 



Adjusting the valves (350) 



The index marks (A) on the rocker arm shafts (B) 
must lx* pointing away Irom the center ol the cylin¬ 
der head (350) 


NOTE: Each rocker arm shaft has an 
indicator slot This slot must face the 
front of the engine on the exhaust 
valves and to the rear of the engine on 
the intake valves . 
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7. Alter completing the adjustment of 
the left cylinder turn the rotor coun¬ 
terclockwise 180° and align the “T" mark 
on the rotor with the* timing index mark 
on the stator. The right piston should he 
at TDC ol the compression stroke and 
clearance should exist at both valves; if 
not turn the rotor 360°. Hepeat the adjust¬ 
ing procedure for the right cylinder. Be 
sure to recheck the adjustment after tight¬ 
ening the rocker arm shaft locknut. Also 
check that the indicator slot in the rocker 
arm shaft is facing away from the center 
of the engine. 

360 Models 

1. Open the seat and raise the rear of 
the fuel tank slightly. 

2. Remove the spark plugs, alternator 
cover, and valve covers. 

3. Turn the engine over slowly in the 
normal direction of rotation (coun¬ 
terclockwise) while observing the left in¬ 
take valve. When the valve goes down 
and then starts to rise, continue turning 
the engine over until the “LT” mark on 
the rotor lines up with the timing index 
mark on the stator. 



Left cylinder al top dead center when the rotor (1) 
and stator index mark (2) are aligned (360) 


4. The left piston should now be at top 
dead center (TDC) on the compression 
stroke with both valves closed. Each 
valve should have a slight amount of free- 
play. If they do not, the piston is at TDC 
on the exhaust stroke. Turn the rotor 360° 
and check again. 

5. The correct valve clearance is 0.05 
mm (0.002 in.) for the intake valves and 
0.08 mm (0.003 in.) for the exhaust 
valves. 

6 . If adjustment is necessary, loosen 
the adjuster locknut and turn the ad¬ 
juster to effect adjustment. Tighten the 
locknut. 



Adjusting the valves adjuster locknut (1), adjusting 
screw (2), and feeler gauge (3) (360) 
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NOTE: The adjustment may change 
when the locknut is tightened. Hold 
the adjuster steady while securing the 
locknut. Heckeck the clearance af~ 
t erica rds. 

7. Turn the rotor 180° counter¬ 
clockwise and line up the “T” mark on 
the rotor with the timing index mark on 
the stator. In this position both valves for 
the right cylinder should be closed. Ad¬ 
just the valve clearance as described for 
the left cylinder above. 


CONTACT BREAKER POINTS 
Location 

I- The points are located in a case on 
the left-side of the cylinder head, and are 
operated off the camshaft. The timing ad¬ 
vance mechanism is fitted behind the 
breaker point base plate. 

Replacement 

1. If replacement of the points is nec¬ 
essary, this is easily accomplished by dis¬ 
connecting the primary wire from the 
points, removing the two point securing 
screws, and taking off the points. Install 
the new points after thoroughly cleaning 
off the contact surfaces with a non-oily 
solv ent, and adjust the gap. If a breaker 
plate assembly is purchased simply dis¬ 
connect the yellow and blue point wires 
from the wiring harness and remove the 
two breaker plate screws. Install the new 
breaker plate and connect the primary 
wires. Clean the surfaces of the points 
and adjust the gap. Whenever the points 
are replaced, the ignition timing will 
have to be set. 



Breaker plafe screws (1), point securing screws (3 
and 4), pry point (2) (360) 


2. Apply a bit of grease to the breaker 
cam lubricating wick. Take care not to 
apply too much to avoid fouling the 
points. 

Gapping 

Points should be filed (if necessary) 
and cleaned before gapping. 

1 Remove the alternator cover, and 
points cover. 

2. Using the rotor bolt, turn the engine 
over until one set of points is open to 
their maximum gap. 

3. With the proper feeler gauge, check 
the gap. The proper specification for all 
models is 0.3-0.4 mm (0.012-0.016 in.). 
The feeler gauge should be a slip fit be¬ 


tween the points if they are correctly 
gapped. 

4. If adjustment is necessary, loosen 
the two screws which secure the points to 
the base plate, and use a thin screwdriver 
at the pry slot prov ided to bring the gap 
to the proper specification. 

NOTE: Loosen the screws just enough 
to allow the points to be moved. If too 
loose . the points will snap shut instead 
of holding the adjustment. 

5. Tighten the screws and recheck the 
gap. It may change slightly when the 
screws are tightened. 

6 . Repeat the procedure for the other 
set of points. 

7. If it is not possible to gap the points 
correctly, the fiber heel is evidently 
worn; the set of points should be re¬ 
placed. 


IGNITION TIMING 


The method of adjusting the timing is 
the same regardless of the type of equip¬ 
ment used. The left cylinder is set first 
and timing is adjusted by moving the 
base plate. The points on the left-side of 
the base plate are those for the left cylin¬ 
der. After the left cylinder is correctly 
timed, the right cylinder can be checked, 
and adjusted if necessary. To adjust the 
right cylinder timing, the point gap is 
varied so that the points open at the in¬ 
stant the timing marks align. A change in 
the point gap of 0.1 mm (0.004 in.) will 
change the timing 10°. Increasing the 
point gap will advance the timing, while 
decreasing it will retard the timing. 

If correct timing cannot be ac¬ 
complished with both point gaps set in 
the correct range of 0.3-0.4 mm 
(0.012-0.016 in.), the points should be re¬ 
placed. 

Dynamic Timing 

1. Remove the alternator cover so that 
the timing marks are visible. 

2. Hook up the timing light according 
to the manufacturer's instructions. Most 
lights use the vehicle s own batten' as a 
power source. 

3. Start the engine, aiming the light on 
the rotor. Note the following: 

a. At idle, the "LF” (left cylinder) 
mark or the “F” (right cylinder) mark 
on the rotor should line up with the 
timing indicator on the stator, depend¬ 
ing on which plug the strobe light is 
connected to; 

b. As the revolutions increase, the 
“LF” or the “F” mark should be seen 
to move in a direction opposite that of 
the crankshaft rotation; 

c. Finally, at full advance (about 
3,200 rpm and above), the twin rotor 
marks must line up with the timing in¬ 
dicator mark on the Stator. 

4. The full advance reading is the most 
important. If the rotor marks and the sta¬ 
tor indicator do not align, proceed as fol¬ 
lows: 

5. Time the left cylinder first. Remove 
the points cover. Loosen the two screws 
which secure the breaker base plate just 
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Rolor timing marks. (1) firing point, (2) stator 
index, (3) full advance firing point 


enough to allow the plate to he turned. 
Using a thin screwdriver applied at the 
pry point provided, rotate the plate in the 
direction necessary so that the timing 
marks align. 

Rotating the plate clockwise advances 
the timing; rotating the plate coun¬ 
terclockwise retards the timing. 

Tighten the base plate screws and 
recheck the timing. 

6 . Connect the timing light to the right 
cylinder and check the timing as for the 
left cylinder this time using the “F” mark 
on the rotor. 

If the right cylinder timing is incorrect, 
loosen the two screws which secure the 
right-side points to the base plate. Open 
or close the point gap so that the timing 
marks align as the points open. 

7. After the ignition timing is set, re¬ 
check the point gaps. Both must still be 
within the proper specification (0.3-0.4 
mm/0.012-0.016 in.). 

If either gap is not within this value, 
increase or decrease it as necessary so 
that it is. Increase or decrease the other 
point gap by the same amount. Both must 
be within the given range. 

After making any adjustment to the 
point gap, the timing will have to be 
readjusted. 

If the gaps have been changed by 
equal amounts, it will only be necessary 
to adjust the timing by mov ing the base 
plate. 

If proper ignition timing is not pos¬ 
sible, replace both sets of points, since 
the fiber heels are probably worn. 

Static Timing 

1. Remove the alternator cover, points 
cover, and the left intake valve cover. 

2. Remove the spark plugs and hook 
up the tester. 

3. Turn the engine over so that the left 
cylinder is on the compression stroke 
(the left intake valve will go down and 
come up). Turn the engine over slowly in 
the normal direction of rotation (coun¬ 
terclockwise). At the instant in which the 
“LF” mark on the rotor aligns with the 
index mark on the stator, the points 
should begin to open as indicated by the 
reaction of the test light or the meter. 

4. If the points open before the marks 
align, the timing is too advanced. If they 
open after the “LF” mark passes the 
index, the timing is too retarded. 

5. If the timing is not correct, set the 
“LF” mark so that it is aligned with the 
index mark on the compression stroke. 


Loosen the two screws which secure the 
breaker base plate and rotate the plate 
until the light or meter indicates that the 
points have just opened. Tighten the 
base plate screws and recheck the timing. 

6 . After completing the timing for the 
left cylinder, connect the light or meter to 
the points for the right cylinder. Turn the 
rotor 180° counterclockwise until the “F” 
mark aligns with the index mark; at this 
point the right set of points should just 
open. If the timing is incorrect, align the 
“F” mark with the index mark and in¬ 
crease or decrease the point gap so that 
the points just open as indicated by the 
light or meter. Refer to steps 6 and 7 
under “Dynamic Timing,” above. 
Tighten the set screws and recheck the 
timing and the point gap for both cylin¬ 
ders. Note that both gaps must still be 
within specifications. 


CARBURETOR 


Adjusting Float Level 

1. Remov e the carburetor from the mo¬ 
torcycle. 

2. Remove the float bowl. Remove the 
float bowl gasket. 

3. Float level is defined as the mea¬ 
sured distance from the float bowl mating 
surface on the carburetor body (gasket re¬ 
moved) to the top of the floats, when the 
tang of the float arm is just touching the 
end of the float needle. A special gauge is 
available to check the float level although 
a vernier caliper can also be used. 

^ i 



Checking Ho.it level 


4. vVith the carburetor held at about a 
45° angle, gradually lower the floats until 
the tang of the float arm just touches the 
end of the float needle. The tang should 
not depress the needle, but just contact it. 
Measure the distance from the carburetor 
body to the top of the floats. Compare the 
reading with the proper float level for 
your machine as given in the “Carburetor 
Specifications” chart. 

5. If the adjustment is necessary, bend 
only the float arm tang to raise or lower 
the float level. 



Bend the float tang to adjust float level 


6 . Float lev el will not be correct if the 
needle is worn, or if there is foreign mat¬ 
ter on the needle seat. 

Idle Speed and Mixture 

NOTE: These items must he adjusted 
when the engine is at operating tem¬ 
perature. 

350 MODELS 

1. Ensure that the throttle cable ad¬ 
justment is approximately correct so that 
the cable has enough slack to allow the 
throttle plates or slides (SL 350) to be 
fully closed. 

2. Screw the pilot screw in carefully 
until it bottoms lightly, then turn it out 
the number of turns shown in the “Tune- 
Up Specifications” chart. 



SetliYg the pilot screw 



Adjusting the throttle stop screw (350) 
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3. Start the engine When operating 
temperature is reac hed, unplug one spark 
plug lead and adjust the throttle stop 
st ress' lor the other cylinder so that the 
engine idles as slowly as possible. Then 
turn the pdot stress in or out until the 
engine runs smoothly. It should not he 
necessary to vary the stress- more than 
one hall turn in either direction Irom the 
gisen setting. 

4 Connec t the spark ping lead anti run 
the engine a less- moments to allow the 
engine to elear out. Repeat Step 3 (above) 
for the other t \linder. 

5. Connect both plug leads again and 
turn each throttle stop screw out by equal 
amounts until the proper idle is reached. 

6 . Cheek that the two carburetors are 
ss nehroni/ed by opening and closing the 
throttle svhile watching the throttle stop 
scress s. Roth screws must begin to mos c 
at the same time when the throttle is 
opened. II one begins to move before the 
other, use the cable adjusters on the car¬ 
buretors so that the movement ol the stop 
screws is synchronized. 

7. Snap the throttle open and closed 
several times to make sure that synchro¬ 
nization is maintained. 

8 . Adjust the throttle cable free-play 
using the adjuster near the twist-grip so 
that the throttle has 10-15° ol Iree rota¬ 
tion before the stop screws begin to 
move. 

360 MODELS 

1. Turn each pilot screw in care¬ 
fully until it bottoms lightly, then turn 
each out I turn. Using the throttle stop 
screw, set the idle at 1,200 rpm. Turning 
the screw in will increase the idle speed. 

2. Turn the pilot screw for one cyl¬ 
inder in or out until the highest idle 
speed is reached. Perform this operation 



Tlimlllc* slop scrrxv |1) (360) 



Pilot strew (|) (360) 

for tlic* remaining cylinder. Reset the idle 
speed with the throttle stop sc rew if nee- 
essarv 

382 



Vacuum gauge plug (l) (360) 


3. II after performing the above opera¬ 
tions the correct idle speed cannot be ob¬ 
tained or the exhaust pipe backpressure 
differs between the two cylinders, syn¬ 
chronize the carburetors as described 
below. 

4. Remove the fuel tank and connect it 
to the carburetors with longer fuel lines. 
The fuel tank must he higher than the 
level of the carburetors. Remove the 
plugs from the carburetors and install 
vacuum gauges in their place. 

5. Start the engine and note the read¬ 
ing on the gauges. The difference in vac¬ 
uum between the two cylinders should 
he less than 2 cm Hg, and both should he 
within the range of 16-24 cm Hg. 

6 . If the difference in vacuum be¬ 
tween the two carburetors is greater than 
2 cm Hg, loosen the locknut on the ad¬ 


justing screw and turn the adjusting 
screw in or out until both carburetors are 
within 2 cm Hg of each other. When the 
adjustment is complete tighten the lock- 



Adjusliug screw (2) and locknul (1) 


nut and rev the engine up a few times. 
Recheck the gauges and readjust if neces¬ 
sary. 

7. If the carburetors cannot be ad¬ 
justed so that they are within 2 cm Hg of 
each other or if either carburetor is out of 
the range of 16-24 cm Hg, check the fol¬ 
lowing: 

a. Air leaks around intake manifold 
or air cleaner; 

b. Ignition timing; 

c. Tappet clearance; 

d. Compression pressure; 

e. Spark plug gap and condition; 

f. Punctured carburetor diaphragm. 

8 . Repeat Steps 1 and 2 to adjust the 
pilot screw and idle,* speed 


Tune-Up Specifications 



350 

360 

Engine 

Valve Clearance (cnld) 

Intake (in./nun ) 

0 002/0.05 

0.002/0.05 

Exhaust (in./mm) 

0 004/0.10 

0 003/0 08 

Compression 

Pressure (psi) 

170 

170 

Maximum variation (psi) 

15 

15 

Ignition 

Spark plugs 

Staudaid makes * 

NC.K/M) 

NGK/NI) 

Type: standard 

B8ES/W2 IES 

BSKS/\V24i:S 

cold 

B9HS/W27E 

B9KS/W27E 

hot 

H7KS/W22KS 

B7KS/VV22ES 

Gap (in./mm) 

0 028-0.032/0 7-0 8 

0 028 '0 7-0 8 

Point gap ( m./mm ) 

0 012-0 016/0.3-0.4 

0 012-0 016/0.3-0.4 

Maximum advance (deg f<» rpm)®* 

27'-33* M 3000 

NA 

Carburetion 

l<ll<- speed ( rpm ) 

1100 

1200 

Pilot screw ojx ning 

VI 

■ 

Vacuum range, (in./cm llg) 

— 

6 2-0-5/16-24 

I'mfnnnilv (in./cm llg) 

— 

0 78/2 0 


* Other reputable makes arc also acceptable He sure lo srletl plugs nf lire proper lira! 

range, reach, and diameter -Not applicable 

** Includes initial (static) advance NA Not asailable 
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ENGINE AND TRANSMISSION 


NOTE: Common service and inspec¬ 
tion procedures for engine components 
such as pistons, valve assemblies , etc., 
are given in the “Engine Rebuilding” 
section under General Information. 
Specifications for Honda 350/360 en¬ 
gines are given in the charts at tjic end 
of this section. 


ENGINE REMOVAL ANC 
INSTALLATION 

350 

1. Remove the oil filler cap and drain 
the oil. When the oil is completely 
drained refit the filler cap and drain plug. 

2. Remove the exhaust system. 

3. Open the seat and remove the bat¬ 
tery. When disconnecting the batters 
always disconnect the negative terminal 
first, this will prevent shorting the batters 
to the frame when disconnecting the pos¬ 
itive terminal. 

4. Disconnect the starter motor cable 
(if fitted) from the solenoid. 

5. Turn the fuel petcock to the oil 
position and disconnect the fuel lines. 
Use two small C-clamps to pinch off the 
fuel balance tube and a spare piece ol 
fuel line. Disconnect the balance tube 
from one side of the fuel tank, and plug 
the open side of the tank with the spare 
piece of pinched fuel line. Remove the 
tank from its rear mount by pulling back 
on the rubber strap while lifting up the 
rear of the tank. Pull the tank up and back 
to remove it from the front mounts. 

6 . Disconnect the alternator leads 
from the wiring harness at the connector. 
Disconnect the yellow and blue breaker 
point leads from their connectors. 

7. Remove the rear horn mounting 
bolt and loosen the front bolt, tilt the 
horn out of the way, as shown. 

8 . Disconnect the tachometer cable 
from the engine after removing the phil¬ 
ips head set screw. 

9. Remove the stepbar (except SL 
models) and gearshifter. Remove the four 
screws from the countershaft sprocket 
cover and remove the cover with the 
clutch cable still attached. Take care not 
to lose the steel ball from the clutch re¬ 
lease mechanism when removing the 
cover. 

10 . Remove the masterlink from the 
driv e chain. Install the masterlink on one 
end of the chain for safekeeping. 

11 . Disconnect the brake rod from the 
brake pedal, remove the brake pedal 
pivot bolt, and the brake pedal. 

12. Loosen the connecting bands hold¬ 
ing the carburetors to the intake manifold 
and the air cleaners. Disconnect the 
choke band from the right carburetor. Re¬ 
move the carburetors and disconnect the 
throttle cables. On SL models with direct 
control type carburetors, place the throt¬ 
tle slides in a plastic bag secured with a 
rubber band around the cable. 




Top engine inounl (T50 


Spacer location 


13. Disconnect the spark plug leads. 
Loosen the spark plugs. 

14. Remove the three bolts from the 
top engine mount and remove the two 
mounting plates. 

15. Remove the nuts from the lower 
engine mounting bolts. Remove the 
starter motor cable from the rear mount¬ 
ing bolts and remove all of the mounting 
bolts. Note that the battery negative 
cable will be complete))' disconnected 
when the nut is removed from the upper 
rear mount. It should be removed and 
placed in a safe place. 

16. Remove the engine, lilting it out of 
the right-side of the frame. 

17. Installation is the reverse of the ic- 
moval procedures, however, note the fol¬ 
lowing points. 

a. The starter motor cable is held in 
place bv two clamps fastened to the 
rear engine mounting bolts, 

h. The batten negative cable is fas¬ 
tened to the upper rear mounting bolt 
on the right-side. Re sure to clean all 
dirt and paint from the frame so that the 
cable mav make a good ground, 

c. A spacer is fitted between the 
frame and the engine on the left front 
mount (CR, CL models); 


d When connecting the drive chain 
be sure that the opening in the mas¬ 
terlink spring clip is facing the op¬ 
posite direction of chain rotation; 

e. Install the mounting bolts from 
the right-side ol the frame and the nuts 
from the left, 

I. Check that the steel ball is still in 
place in the clutch release mechanism 
when installing the countershaft 
sprocket cov er, 

g. Adjust the throttle cables, rear 
brake, valve clearance, and ignition 
timing. Be sure that the drain plug is 
tightened and fill the sump w ith oil. 

360 

I Remov e the oil filler cap and drain 
the engine oil. When the oil has com¬ 
pletely drained, refit the filler cap and the 
drain plug hand-tight 

2. Open the seat and remov e the bat¬ 
tery. When disconnecting the battery 
always disconnect the negative terminal 
first, this will prevent shorting the battery 
to the frame when disconnecting the pos¬ 
itive terminal. 

3. Disconnect the starter motor cable 
from the solenoid. 

4. Turn the fuel petcock to the off 



Battery negative cable (arrow) and lower engine mounting bolts 
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position .mtl disconnect tin* fuel lines 
from tlx* petcock mtd remove the iuel 
tank 

5 Disconnect tilt* yellow and blue 
breaker point leads from their conuec tors 
under tile iuel tank. 

6 . Disconnect the tachometer cable 
Innii tin* engine after first removing the 
phillips head set screw 

7. Remove the exhaust system. 

<5. Remove the gearshifter pinch-bolt 
and pull the gearshifter 1mm the shifter 
shall Remove the iom screws from the 
countershaft sprocket cover and remove 
tin* cover with the clutch cable attached, 
lake care not to lose the steel ball from 
inside the clutch release mechanism 
when the cover is removed. 

9. Remove the two bolts from the 
countershaft sprocket Turn tin* coun¬ 
tershaft sprocket Io< kplate until the tabs 
on the inside of tin* lockplate line up with 
tin* slots on the countershaft, and remove 
the lockplate. Remove the countershaft 
sprocket and tin* chain from the coun¬ 
tershaft. 

10. Loosen the connecting bands hold¬ 
ing the carburetors to the intake manifold 
and the air cleaner. Pull the carburetors 
straight back until they are fret* of the in¬ 
take* manifold and remove them from the 
left-side. Disconnect the throttle cables 
from the carburetors. 

11. Disconnect tin* alternator wiring 
from tht* wiring harness at tin* connector 
between the air cleaners. Remove the 
spark plug leads from the spark plugs. 

12. Disconnect the brake rod from the 
rear brake pedal. On CL models, remove 
the pinch-bolt from the pedal and pull 
tin* pedal off the shaft. On CB models, 
remove the bolt from the end of the pivot 
shaft and remove the shaft and the pedal. 

13. Remove the three bolts from the 
upper engine mount and remov e the two 
mounting plates. 

14. Remove the two bolts from the 
mounting plate at the upper right mount 
and the through-bolt. Remov e the mount¬ 
ing plate 


15. Remove* tht* four front mounting 
bolts, three from tht* right-side and one 
from the left-side. 

16. Remove the nuts from the lovvef 
rear mounting bolt and remove the bolt 
and the foot pegs. 

17 Remove the engine from the right- 
side. 

18. Installation is the reverse of the re¬ 
moval procedures. Note the following 
points: 

a. Install the engine in tht* frame 
from the right-side; 

h. Install the mounting bolts and 
plates as shown; 

c. The battery negative terminal is 
fastened to the upper rear engine 
mounting through-bolt. Scrape any rust 
or paint from the mounting plate before 
attaching the cable; this will ensure a 
good ground; 



The lower mounting boll 11) should he ihresiileil 
e<jii.ill\ into each nul. footpeg (2) 




Kngmr mounting tx»tI amt plate locations (360) 
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d. The lower rear mounting holt 
should be threaded equally into each 
nut. 

e. Connect tin* starter motor cable, 
and route the battery overflow tube as 
shown, 

t. Before installing the countershaft 
sprocket cover, make sure that the steel 
ball is in place in the clutch release 
mechanism, 

g. When connecting the fuel lines to 
the petcock, the right carburetor is con¬ 
nected to the rear outlet on the petcock 
and the left carburetor is connected to 
the forward outlet; 


TOP END OVERHAUL 

Disassembly 

350 

1. Remove the engine from the frame 
as described previously’. 

2. Remove the chrome covers from 
the point and tach drive housings. Re¬ 
move the three phillips head securing 
screws from the alternator stator cover 
and remove the cover. Remove the spark 
plugs. 

3. Remove the breaker plate after re¬ 
moving the two phillips bead securing 
screws and disconnecting the y ellow and 
blue leads from the wiring harness. The 
plate can he marked in relation to the 
point housing before removal for approxi¬ 
mate setting of the ignition timing upon 
reassembly. 

4. Remove the breaker cam bolt and 
washer from the left-side of the cam. Re¬ 
move the spark adv ance unit from the left 
end of the camshaft; do this by looping a 

piece of string behind the unit and pull¬ 
ing it off the camshaft. 



Rocker arm shaft locknuts and Inch time housing 
mounting screws 


CAUTION; Sole that if the point 
cam is removed from the ad t once unit 
it must he installed correctly mth the 
weights fully open, it is fiossihlc to in¬ 
stall the point cam 1<S0° off, making 
proper ignition timing impassible. 

5. Loosen the eight cylinder bead cap 
nuts Va turn at a time in an *‘X" pattern 
until they are all loose, then remove them 
and the washers beneath them. Remove 
the top cover, cover gasket, breather 
plate, and breather plate gasket from the 
cy linder studs. 
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6 . Remove the four cam chain ten¬ 
sioner mounting bolts and remove the 
cam chain tensioner and gasket. 

7. Using the rotor bolt, turn the 
engine over until all of the valves are 
closed. Remove the four locknuts and 
washers from the eccentric rocker arm 
shafts (note that these are special 
washers). Remove the four phillips head 
screws from the point and taeh drive 
housings, and remove the housings, tap¬ 
ping around the sides with a plastic mal¬ 
let if necessary to free them. Remove 
and discard the gasket. 



Mark the location of each rocker arm and shaft 


8 . Remove the rocker arm shafts and 
the rocker arms marking their position so 
that they can be installed in their original 
position upon reassembly. 

9. Temporarily install the point and 
tach drive housings, but do not install the 
mounting screws. Using the rotor bolt, 
turn the engine over until the “LT” mark 
on the rotor is approximately 10° after 
TDC of the exhaust stroke (the exhaust 
lobe of the left cylinder should be facing 
the front of the engine) and remove the 
cam sprocket alignment bolt. Turn the 
crankshaft 360° so that the remaining cam 
sprocket bolt (shouldered sprocket set¬ 
ting bolt) can be removed. 

10. Remove the point and tach drive 
housings. Slip the cam out from the right- 
side of the cam case with the “L” mark on 



Removing the camshaft 


the cam sprocket and the alignment pin 
for the spark advance unit facing up. Slip 
a screwdriver through the sprocket to 
prevent it from falling through the head. 

11. Remove the four phillips head 
screws from the cam case and remove the 
cam case and gasket. 

12. Remove the two head set bolts lo¬ 
cated near the spark plug holes and lift 
the head and head gasket off. Note the 
location of any dowel pins. 

13. To remove the cylinders, hold the 
cam chain up and position the pistons so 
that they are at the same level. Lift off the 
cylinders, tapping around the base of the 
cy linder with a plastic mallet if neces¬ 
sary. Do not allow the pistons to fall 
against the crankcase. 

CAUTION: The cum chain tensioner 
roller located between the cylinders is 
held in place with two rubber fmds. 
Once the cylinders are removed these 
are easily dropped into the crankcase. 

14. Carefully remove the cylinder 
base gasket and lift out the rubber pads 
from the cam chain tensioner roller with 
needlenose pliers. Slip out the roller pin 
and remove the tensioner roller as¬ 
sembly. 





Removing the tensioner roller assemhl> 


15. Stuff a clean lint-free cloth into the 
crankcase under the pistons. Remove the 
circlip from the outside of each piston 
and push the wrist pin out from the in¬ 
side. Remov e the pistons and mark their 
location on the inside of the skirt. 



Removing a wrist pin circlip 


360 

The top end can be disassembled for 
inspection and service with the engine in 
the frame. 

1. Open the seat and remov e the fuel 
tank. 

2. Remove the upper engine mount¬ 
ing plates after removing the three 
mounting bolts. 

3. Remove the two phillips head 
screws from the point cover and remove 
the cover. Remove the breaker plate after 
removing the two securing screws and 
disconnecting the yellow and blue leads 
from the wiring harness. 

4. Remove the spark advance unit 
from the end of the camshaft. This can be 
done by looping a piece of string around 
behind the advance unit and pulling the 
string. Note that the point cam is a part of 
the advancer unit, if the point cam is re¬ 
moved from the unit be sure that it is in¬ 
stalled correctly . The point cam can be 
installed 180° off, making correct ignition 
timing impossible. 

5. Remove the breather cover after 
remov ing the four mounting bolts. 

6 . Remove the spark plugs. 

7. Disconnect the tachometer cable 
from the cylinder head cover after remov¬ 
ing the phillips head set screw. Remove 
the tappet caps from the cylinder head 
cover. 

8 . Remove the three phillips head 
screws from the alternator stator cover 
and remove the cover. While watching 
the intake tappet for the left cylinder, 
turn the engine over with the rotor bolt 
until the intake tappet goes all of the way 
down and then rises. Continue turning 
the crankshaft until the “LT” mark on the 
rotor is 90° past the index mark on the sta¬ 
tor. In this position the left cylinder 
should be 90° after top dead center 
(ATDC) of the compression stroke, and 
all of the valv es should be closed. 

9. Loosen the 14 cylinder head cover 
mounting bolts (6-6 mm, 8-8 mm) gradu¬ 
ally and evenly in an “X** pattern until 
they are all loose (two are inside the 
breather cover), and then remov e them. 
Remove the cylinder head cover working 
it out the left-side. Be sure not to lose the 
two dowel pins located between the cyl¬ 
inder head and the cylinder head cover. 
To inspect the rocker arms and the rocker 
arm shafts they will have to be removed 
from the cylinder head cover. To remove 
the rocker ann shafts from the right-side, 
unscrew the cap bolt from the cover and 
screw a 6 mm screw into the end of the 
shaft. Using the screw, pull the shaft out 



Removing ihe cylinder head cover (360) 
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Removing the toiler arm shafts i360) 


Removing the tensioner holder (3) and tensioner 
slipper (-4) 


of the* cover, tht* rocker arm and side 
spring can now he removed. To remove 
the rocker arm shafts from the left-side, 
pr> out tlie rubber plug from the cover 
am! pull the shafts out with a pair of nee* 
dlcnose pliers, remove the rocker arm and 
side spring. 

10. Remove the cam chain tensioner 
holder from the top of the cylinder head. 
Remove the tensioner slipper. 

11. Using the rotor bolt, turn the 
engine over until one of the cam sprocket 
bolts is at the top of the sprocket, remove 
the bolt. Turn the crankshaft one com¬ 
plete turn (360°) and remove the remain¬ 
ing bolt 

12. Slip the cam chain off the sprocket 
and remove the cam and sprocket 
together. Take care not to let the thrust 
washers on the right-side of the cam fall 
into the engine. Slip a screwdriver 
through the chain to prevent if from fall¬ 
ing through the head. 

13. Remove the exhaust system and 
carburetors. 

14 Remove the two 6 mm bolts lo¬ 
cated near either spark plug hole, then 
loosen the eight cylinder head nuts grad¬ 
ually and evenly in an “X” pattern until 
they are all loose, then remove them. Lift 
the head up and off* the cylinder studs, 
tapping it around the bottom with a rub¬ 
ber mallet to break it loose if necessary. 
Remove the head gasket and the four 
dowel pins. If the cylinders are to remain 
in place, slip a screwdriver through the 
cam chain to prevent it from falling 
through the cylinders. 

15. Hold the cam chain up and posi¬ 
tion the pistons so that they are the same 
level in the cylinders. Lift the cylinders 
up and off the studs. Catch the pistons as 
the cylinders are remov ed so that they do 
not become damaged from hitting the 
crankcase. Remove the cylinder base gas¬ 
ket and the two dowel pins and stuff a 
clean lint-free cloth into the crankcase 
around the pistons. 

16. Remove the wrist pin circlip from 
the outside of each piston, and push the 
wrist pin out from the inside. 

Inspection 

1. 350 models: The minimum outside 
diameter of the rocker arm shaft is 12.90 
mm (0.508 in.). 

2. 360 models. The rocker arm shaft- 
to-rocker arm clearance should not ex¬ 
ceed 0.1 mm (0.0039 in.). 

3. Before installing the rings oil the 
piston, first note that the two compres¬ 
sion rings are not interchangeable. The 
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2. Position the piston on the connect¬ 
ing rod so that the wrist pin holes line up 
with the connecting rod small end, and 
install the wrist pin after coating it with 
oil. Place a cloth under each piston to 
cover the hole in the crankcase, and in¬ 
stall the remaining circlip. 

3. Install the lower cam chain roller 
into the cam chain, and then slip the ten¬ 
sioner over the cam chain and roller, then 
insert the roller pin through the center of 
the roller. Fit the tensioner assembly in 
place between the cylinders with the cut¬ 
outs in the roller pin facing up. Apply a 
drop of gasket cement to the bottom of 
each of the rubber inserts and place an 
insert in each side of the roller pin. 



.*N 



Z71 



pi 


_D 


Top Ring 


Second Rmg 


Oil Ring 


Cross-set l ion of 350 piston ruins 


W hen installing the rings, space the end-gaps 120° 
apart (1); ring cross-sections show projx*r installa¬ 
tion of 360 cc rings 

lower compression ring is wedge-shaped 
(360) or stepped (350). 

Also note that rings must he installed 
with tlie manufacturer's mark (the small 
letter near the end-gap) facing up when 
the rings are in place. 


Assembly 


350 

1 Install a new wrist pin circlip into 
the left-side of the right piston and into 
the right-side of the left piston. The 
arrow stamped on the piston crown must 
face the front of the engine (exhaust 
side). 



The arrow on I he piston crown musl poinl toward 
the evhaust jx>rt (350 shown) 


Installing I he rubber roller pin inserts 

4. Carefully install the cylinder base 
gasket, when routing the cam chain 
through the center of the gasket do not 
lift the tensioner out of place as the rub¬ 
ber inserts may fall into the crankcase. 

5. Position the pistons at the same 
level. Coat the piston skirt and rings with 
clean motor oil, also oil the cylinder 
walls. Slide the cylinders down over the 
cylindei studs and onto the pistons while 
an assistant compresses the rings as they 
enter the bore Make sure that the ring 
end-gaps are still spaced 120° apart and 
the two dowel pins are located to the out¬ 
side front studs. 

6 . Using a piece of hooked wire, pull 
the cam chain up from between the cylin¬ 
ders. Install the cam chain sprocket into 
the cam chain so the "L” mark on the 
sprocket is on the left-side. 

7 Make sure that the arrow on each 
piston is facing the front of the engine 
and tlu* two dowel pins are located to the 
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outside front studs. Install the head gas¬ 
ket placing a thin coat of oil on both sides 
of the gasket to ensure a good seal. Place 
the cylinder head into position and in¬ 
stall the two 6 mm bolts, but do not 
tighten them to the proper torque until 
after the head is torqued properly. 

8 . Place the cam case gasket into po¬ 
sition. Install the dowel pins on the'out¬ 
side rear studs and install the ram case. 
Tighten the four 6 mm mountii]g screws 
to 4.3-S.3 ft lbs in an “X” pattern a little 
at a time. Recheck the torque after the 
head is installed and torqued. 



Installing the cam case while pulling rhc chain 
through 

9. While holding the cam chain up, 
turn the engine over w ith the rotor bolt 
until the “LT” mark is aligned with the 
index mark on the stator. With the engine 
in this position, position the cam chain 
sprocket so that the “L” mark is at the 
top. The flat surface on the sprocket rub¬ 
ber damper should be parallel to the cam 
ease mating surface. 



Correct valve timing the "LT” mark on the alter¬ 
nator rotor is aligned with the stator index mark 
and the Hat surface of the sprocket (I* rubber 
should be parallel with the upjx»r surface of the 
cam case (2) 

10. Slip the cam into the cam case and 
through the sprocket. When installing the 
cam, the spark advance aligning pin 
should be on the top of the cam. When 




clearance can only he measured with 
both housings properly torqued. 

13. Install the spark advance unit, lo¬ 
cating the pin on the camshaft to the slot 
in the advance unit. Install the breaker 
points making sure that there is a flat 
washer on each of the securing screws. 


Install the camshaft through the right-side of the 


i 

Sprmkrt setting bolt (I . \pnxket (2. and align¬ 
ment 1 m>Ii 3 

tlu* cam is in place, install the cam 
sprocket setting holt. There are two dif¬ 
ferent sprocket bolts, their installation 
must not be reversed. The sprocket set¬ 
ting holt is threaded full length and 
should he installed in the top of the 
sprocket when the “L*’ mark is up. Hold 
tlu* earn up and turn the crankshaft 360°, 
this will position the sprocket so that the 
sprocket alignment bolt max be installed 
(this is a shouldered bolt). 

NOTH; These holts should he replaced 
uith nete ones oitee removed They 
should also he coated u ith thread lock¬ 
ing compound before installing them. 

11. Install the rocker arm and shafts 
making sure that the> arc installed in 
their original positions. The cam lobes 
should all be facing down for easy in¬ 
stallation of the rockers. Install the tach 
drive and point housings making sure to 
coat the inside of the bearings before in¬ 
stalling them on the cam. Do not use 
force to install the housings, hand-pres¬ 
sure is all that is necessary if the cam is in 
the right position (all lobes facing down; 
90° after TDC compression stroke left 
cylinder). 

12. With clearance between all four 
rocker arms and the cam, set a dial gauge 
to the side of the cam sprocket and mea¬ 
sure the cam side clearance. If the clear¬ 
ance is greater than 1.0 mm (0.04 in.), 
remove one of the side housings and in¬ 
stall thrust washers until the clearance is 
within the standard specification of 
0.2-0.6 mm (0.008-0.024 in.). Thrust 
washers are available from Honda in 0.1 
and 0.2 mm sizes. Again check the side 
clearance with the side housing installed 
and properly torqued. Note that the side 


Engage the pin on the cam with the slot in the tim¬ 
ing advance median ism 

14. Push the tensioner pushrod into 
the tensioner housing and lock it there 
with the set bolt. Mount the tensioner in 
position on the rear of the cylinders with 
the four mounting bolts. Release the set 
bolt and the tensioner will automatically 
adjust itself. Tighten the set holt and the 
locknut. 


Cvlinder head nut tonjning sequence (350) 

15. Install the breather plate gasket, 
breather plate, top cover gasket and top 
cover. Install a washer and capnut on 
each of the cylinder studs and tighten 
them gradually and evenly in an “X*’ pat¬ 
tern, starting from the inside and working 
out until the proper torque of 13-14.5 ft 
lbs is reached. 

16. The remainder of assembly is in 
the reverse order of the removal proce¬ 
dures. 

360 

1. Install a new wrist pin circlip into 
the left-side of the right piston and into 
the right-side of the left piston. The 
arrow stamped into the piston crown 
must face the front of the engine (exhaust 
side). 

2. Position the piston over the con¬ 
necting rod so that the wrist pin holes are 
in line with the connecting rod small 
end. Coat the wrist pin with clean engine 
oil and insert it into the piston until it is 
centered between the wrist pin circlip 
grooves. Install the remaining circlips 
making sure that they are firmly seated in 
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tlu* grooves. 

NOTH: Placing a clean ran under the 
pistons when installing the circlips 
mil prevent the circlips from falling 
into the crankcase in tin ei ent of a 
mishap. 

3. Install the cylinder have gasket 
and the two dowel pins. The dowel pins 
are located at tilt* front of the engine 
around the outside evlinder studs. 

4 Position the pistons at the same 
level and coat the piston skirt and rings 
w it!i clean engine oil, also coat the cylin¬ 
der walls with oil. Slide the cylinders 
down over the studs and onto the pistons 
while an assistant compresses the rings 
as thev enter the bore. Make sure that the 
ring end-gaps are still spaced 120° apart 
and that no end-gap is located to the front 
or rear (90° from the wrist pin) of the cyl¬ 
inder. 



Installing camshaft thrust washers (2) to adjust 
side-play (3) 

5. Using a hooked piece of wire, pull 
the cam chain out from between the cyl¬ 
inders. 

6 . Before installing the head, check 
the camshaft side clearance. This is done 
by placing the cam in the head with a dial 
gauge fixed to one end and measuring the 
amount the cam can be moved sideways. 
If not within the standard specification 
0.07-0.3 mm (0.003-0.012 in.), correct by 
installing thrust washers to the right-side 
of the cam. Thrust washers are available 
in two sizes: 1.0 and 1.1 mm. 

7. Install the head gasket placing a 
light coat of oil on each side to ensure a 
good seal. Install a dowel pin to each of 
the four outside studs, and lower the 
head into position while pulling the cam 
chain through the center of the head. 

8 . Hold the cam chain up and turn 
the crankshaft until the “LT” mark on the 
rotor is aligned with the index mark on 
the stator. With the crankshaft in this po- 



\lu*r aligning llu* **LT” inarV on the alternator 
rotor, install the tarn vpnn ket so that the aligning 
marks 1) are |)arallrl to the evlinder head mating 
surf.it e 
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sition install the cam sprocket so that the 
aligning marks on the sprocket are facing 
the left-side of the engine and are paral¬ 
lel to the cylinder head mating surface.- 
Install the camshaft making sure that the 
thrust washers are in place on the right- 
side of the cam. Rotate the cam until the 
holes in the sprocket and cam align and 
install one of the securing bolts. Turn the 
crankshaft 360° and install the remaining 
sprocket securing bolt. Rotate the crank¬ 
shaft 360° to the “LT” mark and check 
that the aligning marks on the cam 
sprocket are still parallel to the head mat¬ 
ing surface. 

NOTE: Coat the cam bolts with thread 
locking compound before installing 
them. 

9. Install the cam chain guide to the 
front of the cylinder head. Install the ten¬ 
sioner slipper and the tensioner holder to 
the rear of the cylinder head. The narrow 
side of the holder must face the cam 
sprocket. Install the oil seal on the left¬ 
side of the camshaft. 



Installing llu* tarn chain tensioner holder 

10. Torque the head nuts in the pat¬ 
tern shown in the accompanying illustra¬ 
tion. Torque 10 mm nuts to 21.7-24.6 ft 
lbs and 6 mm bolts to 5.1-8.0 ft lbs. The 
bolts should be clean and lightly oiled to 
obtain accurate readings. 

11. Using the rotor bolt, turn the 
engine over until all of the cam lobes are 
facing down. Pour oil over the cam, fill 
the oil baths with oil, and coat the cam 
bearings. Place a thin coat of sealing 
agent on the mating surface of the cylin¬ 
der head cover. Take care that the sealer 
does not come in contact with the bearing 
surfaces. 



Cylinder head lightening sequence 


12. Install the cylinder head cover and 
tighten tin* bolts evenly and gradually, in 
the pattern shown in the accompanying 
illustration, until the proper torque is 



Cylinder head cover tightening sequence 


reached. Note that a cable clamp is fitted 
to the rear outside bolt on either side, and 
that bolts numbered 3, 5 in the illustra¬ 
tion are fitted with a washer. 

13. Install the spark advance unit on 
the end of the cam noting that the pin on 
the cam is fitted in the slot in the advance 
unit. Install the contact breaker points. 

14. Adjust the cam chain tension, tap¬ 
pet clearance, ignition timing, and point 
KitP* 


CRANKCASE COVER 
COMPONENTS 

Right Crankcase Cover 

REMOVAL AND INSTALLATION 

1. Remove the oil filler cap, the drain 
plug, and drain the engine oil. 

2. Remove the kick-starter pinch-bolt 
and pull the kick-starter off its shaft. 

3. Remov e the right exhaust pipe (CB 
models). 

4. Remove the right footpeg (360 mod¬ 
els). 

5. Remove the cover mounting screws 
(12 on 360 models, 10 on 350 models) and 
remove the cover. 

6 . Installation is in the reverse order of 
removal, however, note the following 
points: 

a. Install a new cover gasket, 

b. Be sure that the two dowel pins 

are in place between the cover and 

the crankcase. 

Centrifugal Oil Filter 

REMOVAL AND INSTALLATION 

1. Remov e the snap-ring from the cen¬ 
trifugal oil filter. Screw a 6 mm screw or 
bolt into the filter cap and using the bolt 
pull the cap from the filter. A crankcase 
cover screw can be used. Remove the 
filter cap O-ring. Bend back the locktabs 
on the lockwasher and, holding the 
engine from turning over, unscrew the 16 
mm locknut from the inside of the oil 
filter using the special Honda Tool No. 
07916-283000 for 360 models, or Tool No. 
07086-28301 for 350 models. Remove the 
oil filter housing, lockwasher, and spring 
washer. 

2. To install the filter, install the filter 
housing on the end of the crankshaft. In¬ 
stall the cone shaped washer with the 
side marked “OUTSIDE facing away 
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( 1 ) 



/ I ♦ \ 

(2) (3) (4) 


Oil filler housing (1), spring washer (2), lockwasher 
(3), and filter mi! (4) 

from the engine. Install the tabbed lock- 
washer, fitting the slot in the large tab 
over a set of splines in the filter housing. 
This will keep the washer from turning. 
Install the filter locknut onto the crank¬ 
shaft and tighten with the factors tool, 
then bend the tabs on the washer into the 
slots in the filter nut. 

3. Install the filter cap noting that the 
vanes on the cap must fit into the slots in 
the filter housing. Secure the cap in place 
with a snap-ring; be sure that the snap¬ 
ring is firmly seated. 


Clutch and Primary Drive 
REMOVAL AND INSTALLATION 

1. Remove the right crankcase cover. 



Removing ihe child) pressure plate 


2. Remove the four clutch spring 
bolts, washers, and the clutch springs. 
Remove the clutch pressure plate, the 
lifter, and the pushrod. 



RemoMng the clutch hub snap-ring 



Removing the cluleh huh 


3. Remove the friction and steel 
clutch plates. Remove the 25 mm snap¬ 
ring from the center of the clutch hub and 
remove the hub. Remove the stop ring 
and remove the steel plate from the hub. 

A. Remove the centrifugal oil filter as 
described previously. On 350 models, re¬ 
move the outside primarv gear. On 360 
models, remove the oil pump idler gear 
and shaft. 

5. 350 models: Bend back the lock- 
tabs on the oil pump set plate, and re¬ 
move the three mounting bolts. 


6 . The clutch housing can now be re¬ 
moved. On 350 models, the oil pump is 
removed with the clutch housing. The 
primary gear on 360 models and the in¬ 
side primarv gear on 350 models can now 
be remov ed. 



Removing I lie oil pump connecting roc! 


On 350 models to remov e the oil pump 
connecting rod from the clutch housing, 
remove the snap-ring then lift oH the side 
washer and the connecting rod. The pis¬ 
ton can be removed from the connecting 
rod by pushing the piston pin out with a 
small drift. 

7. To install the clutch, install the pri¬ 
mary gear to the end of the crankshaft. 
350 models have two primary gears, in¬ 
stall only the spacer and inside one at this 
time in that order. 

8 . 350 models: Install the oil pump 
connecting rod to the back of the clutch 
housing, install the side washer, fit the 
tab on the side washer into the hole in 
the clutch housing, and secure in place 
with the snap-ring. Fit the oil pump pis¬ 
ton to the connecting rod and install the 
piston pin. Oil the piston and insert it into 
the bore in the oil pump. Install the 
clutch housing and the oil pump at the 
same time. Use a new gasket behind the 
oil pump. 

9. Install the clutch housing (and oil 
pump on 350 models) slip the clutch 
pushrod through the center of the main- 
shaft. On 350 models, mount the oil 
pump with the three mounting bolts and 



Bending down the oil filter locktahs 


Removing the clutch housing and oil pump 
together (350i 
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Removing the shift arm 


t_H V 


Shilt drum stopper (360) 

and install the mounting holts. Do not 
overtighten the bolts. Coat the shift shaft 
with a light coat of grease and slip it 
through the right-side of the engine. En¬ 
sure that the fingers of the shilt arm are in 
contact with the pins in the shilt drum. 

5. Refit the clutch and the right crank¬ 
case cover. 


Left Crankcase Cover 

REMOVAL AND INSTALLATION 

1. Remove the pinch-holt from the 
shift lever and pull the lever off its shaft. 

2. Remove the four mounting screws 
from the rear cover and remove the cov er. 

NOTE: Take cure not tn lose the steel 

ball from the clutch release mecha¬ 
nism when the em er is removed. 

3. Disconnect the clutch cable from 
the clutch release mechanism inside the 
cover. 

4. Before removing tin* front cover, 
drain the engine oil. Remove three stator 
cover mounting screws. Remove the sta¬ 
tor cover. 

5. Disconnect the alternator wiring 
from tlu* wiring harness. On 360 models, 
remove the carburetor to reach the con¬ 
nector. Disconnect the neutral switch 
lead from the neutral switch. 

6 . Remove the crankcase cover. The 
stator can be removed from the cover 
once the three mounting screws are re- 
mov ed. 

7. To install the covers, attach the sta¬ 
tor to the front cover with the three 
mounting screws. Use a new gasket 
under the front cover, lie sure to install 
the two dowel pins under each cover. 

Clutch Release Mechanism 

1. To remove the clutch release mech¬ 
anism from the cover, unscrew the ad- 


Oit pump (1) and mounting holts (2) (360) 


Installing the pressure plate lilter 

Oil Pump and Filter 
Screen 

REMOVAL AND INSTALLATION 

1. On 350 models, the oil pump and 
filter screen are removed and installed 
with the clutch housing. Reler to the pre¬ 
ceding "Clutch Removal and Installa¬ 
tion" section. 

2. The following steps refer only to 
360 models. 

3. Remove the right crankcase cover as 
described previously. 

4. Remove the idler gear and shaft. 

5. Remove the three mounting bolts 
from the oil filter screen and remove the 
screen. Remove the two remaining 
mounting bolts from the oil pump and 
remove the pump. 

6 . Complete inspection procedures lor 
the oil pump and filter screen can bo 
found m "Lubrication Svstem " 
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Oil pump O-rings (1) (360) 

7. Install the oil pump and filter screen 
in the reverse order of remov al, howev er, 
note that the two O-rings behind the 
pump must be in good condition. If in 
doubt as to their condition, replace them 
with new ones. 

Shifter Mechanism 

REMOVAL AND INSTALLATION 

1. Remove the right crankcase cover 
and dutch as described previously. 

2. Remove the shift lever pinch-bolt 
and pull tlu* shilt lever oil the shilt shalt. 


S|X*cit«l sled plait* I . dutch hub <2), .met stop-ring 
3) <360 

bend tlu* sides ol the lockplate up against 
the Hats on the heads ol the bolls. Use a 
new lockplate il necessarv. 

10. Install the special steel plate 
on the clutch hub and secure in place 
with the stop ring. 

11 . Install tlu* clutch hub on the main- 
shaft and secure with a snap-ring. Install 
the clutch plates starting with a friction 
plate and then a steel plate and so on 
until all the plates are in place. The top 
plate should be a lriction plate. 

12 . Pit tlu* pressure plate lilter to the 
center ol the clutch hub, then install the 
pressure plate, clutch springs, washers, 
and bolts. Tighten the bolts gradually 
and evenly in an "X” pattern until they 
are tight. 

13. Install the remaining primary gear 
on 350 models, then install the centrifu¬ 
gal oil filter. On 360 models, install the 
oil pump idler gear and shaft. 


Removing llie idler gear (2) and shaft <1) (360) 


Od filler screen (1) and mounting bolls (2 and 3) 
(360) 
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Clutch release mechanism 

jtister locknut from the adjuster screw 
Unhook the return spring from the inside 
of the cover and the release mechanism 
can be removed from the case. 

2. Clean all of the parts in solvent. 

3 . Inspect the adjuster screw lor dam¬ 
aged threads. Inspect the clutch adjust¬ 
ing cam and release lever for wear from 
the ball retainer. 

4. Check the dust seal for condition. If 
it is cracked or torn or shows signs of age, 
it should be replaced. 

5. Clean the boss in the case with sol¬ 
vent. 

6 . Grease all parts before installing 
them into the case. Be sure to install the 
flat washer under the adjuster locknut. 

Countershaft Sprocket 

1 . Remove the left rear crankcase 
cover as described previously. 

2. To remove the sprocket, remove the 
two bolts from the sprocket and rotate the 
lockplate until the tabs on the plate line 
up with the slots in the countershaft. Re¬ 
move the lockplate. 

3. Either move the rear wheel forward 
in the swing arm or remove the mas- 
terlink from the chain, and pul 1 the 
sprocket oil the countershaft. 



Removing the sprocket lockplate 





4. When refitting the sprocket, install 
the sprocket on the countershaft. If the 
masterlink has not been removed, refit 
the chain to the sprocket before installing 
the sprocket to the countershaft. Install 
the lockplate on the countershaft and ro¬ 
tate it until the holes in the sprocket line 
up with the holes in the lockplate. Install 
the tw o bolts and torque to 5.8-8.7 ft lbs. 


Alternator and Starter 
Assembly 


REMOVAL 


INSPECTION 


Check condition of the starter clutch and rollers 


1. For further inspection of the alter¬ 
nator rotor, stator, and starting motor, 
refer to “Electrical System.” 

2. Check that the rollers in the starter 
clutch are free to move. Also check that 
they all hav e the same amount of spring 
tension on them. If any spring feels weak 
in relation to the others, replace it by 
removing the roller, spring cap, and 
spring. Replace the spring and install the 
cap and roller. 


Removing (he starter sprockets and chain 


1. Remove the crankcase covers and 
stator as described previously. 

2. Remov e the rotor bolt while holding 
the engine from turning over. 

3. Remove the alternator rotor using 
the factory’ rotor puller. In most cases the 
rear axle can be used in place of the pul¬ 
ler; screw the axle into the center of the 
rotor until it is firmly seated. Slip a rod 
through the hole in the head of the axle 
and tap the rod with a hammer. If the 
rotor resists remov al, use the factory pul¬ 
ler. The starter clutch is removed w ith 
the rotor. 

4. Remov e the woodruff key from the 
taper on the crankshaft. 

5. The starter clutch can be removed 
from the back of the rotor after remov ing 
the three phillips head screws. Remove 
the clutch side plate. 

6 . The starter motor chain can be re¬ 
moved by pulling off both sprockets and 
the chain at the same time. 

7. Unbolt the starter motor from the 
front of the engine, disconnecting the 
starter motor cable at the motor, and re¬ 
move the motor tapping the shaft lightlv 
with a plastic mallet if necessary. 


Removing the rotor bolt 


Starter clutch components 
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Removing the rotor with the rear axle 
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3. Inspect the clutch housing lor an> 
cracks. If found defective, it must be re¬ 
placed 

4 Inspect the surface of the starter 
sprocket where the rollers contact it. If 
badly scored, the sprocket and the rollers 
should be replaced. 

5. inspect the condition of the 
sprocket teeth. If the\ are hooked or ap¬ 
pear to be worn badly, replace both 
sprockets and the chain. 

INSTALLATION 

1. Mount the starter motor on the front 
of the engine with the two mounting 
bolts. 

2 Install the starter motor chain and 
the two sprockets at the same time. In¬ 
stall the starter sprocket setting plate. 



Be sure lhal the starter sprocket set plate is Se¬ 
cured 


3. Mount the starter clutch on the rotor 
with the three screws. Be sure to install 
the side plate between the rotor and the 
clutch. 

4. Install the woodruff key in the 
crankshaft and install the rotor lining up 
the slot in the rotor with the key in the 
crankshaft. Draw the rotor down on the 
crankshaft with the rotor bolt, never 
strike the rotor as this may affect the mag¬ 
nets. 

5. Install the stator in the crankcase 
cover, then install the cover using a new 
gasket. Check that the rotor does not 
come in contact with the stator as the 
engine turns over. Install the stator cover 
and the rear cover. 


CRANKCASE COMPONENTS 


To service the kick-starter, transmis¬ 
sion, or the crankshaft, the crankcases 
will have to be separated. To service the 
kick-starter anti transmission, the left and 
right crankcase covers and the compo¬ 
nents beneath them will have to be re¬ 
moved. Service to the crankshaft also ne¬ 
cessitates the disassembly of the top end 
as the cam chain must be removed with 
the crankshaft. 

Splitting the Crankcases 

1. Remove the engine from the frame. 
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2. If the crankshaft is to be serviced, 
disassemble the top end as outlined pre¬ 
viously. 

3. Remove the right and left crankcase 
covers and the components beneath 
them. 

NOTE: Loosen the oil filter nut and 
the rotor holt before removing the 
clutch. 

4. Remove the neutral stop bolt from 
the upper case after bending back the 
locktab. Remove the spring and ball be¬ 
neath the bolt. 

5. Remove the crankcase bolt(s) from 
the upper crankcase (1 on 360 models, 2 
on 350 models). Turn the engine upside 
down and remove the remaining crank¬ 
case bolts from the lower crankcase Re¬ 
move the lower crankcase half, tapping 
around the mating surface with a plastic 
mallet to free the case half, if stuck. The 
crankshaft and the transmission will re¬ 
main in the upper half. 



Removing ihe shift drum neutral stop l>olt 



Top c rankcase Irolts 



Removing the kic k-starter circ lip (350) 


(I) 



Kick-starter comjxmeuls (360* mst.iM m order 
stum u 


1. Kick jtorler ihoft 

2. Kick itorler geor 

3. Wo»her 

4 Spring 

5 Rolchel geor 
6. Shim 

7 Spring 


8. Rotchel guide plote 
9 Shim 
10 Circlip 
t 1 Return Spring 

12 Circlip 

13 Shim 



Kick-starter (CB 0.350) 


1. Circlip 4 Kick itorter ihoft 

2 Friction spring 5 Return spring 

3. Kick-starter gear 6 Circlip 


the shaft as shown in the accompanying 
illustration. Hold the shaft so that the 
stop on the shaft is against the stop in the 
lower crankcase when installing the inter¬ 
nal components. Be sure that the ratchet 
guide plate (360 models) or the friction 
spring (350 models) is seated properly in 
the crankcase. 


Kick-Starter 

REMOVAL 

1. Split the crankcases as described 
previously. 

2. Remove the washer, circlip, and re¬ 
turn spring from the kick-starter shaft on 
the outside of the lower crankcase. 

3. Remove the circlip from the inside 
of the shaft and remove the components 
from the shaft. Slip the shaft out of the 
case. 

INSTALLATION 

1. Install the shaft into the lower 
crankcase half. Install the components on 



Be* sure* tli.it tlu* friction spring is scaled projyrly 
in the crankcase (350) 
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< 5 ) 

Kick-slartfr assembly (SL350) 

1. Rubber 5 Return jpnng 

2. Storter lever spring 6 Kick starter shaft 

3 Storter knuckle spring 7. Kick starter gear 

4 Circlip 8 Friction spring 


Transmission 

REMOVAL 

1 Split the crankcases as described 
previously. The transmission shafts can 
he lifted out of the top case. 

2. 350 models: Remove the neutral 
switch rotor and the drum stopper from 
the shift drum. Remove the guide pin 
clips and the guide pins from the shift 
forks. Mark the location of each shift fork 
(left, center, and right) and slide the shift 
drum out of the case from the right-side. 

3. 360 models: Remove the shift drum 
stopper and stopper spring. Remove the 



Rt*mo\ing the neutral switch rotor 



RemoMng the shift drum 


9 Shaft stopper 13 Circlip 
10. Circlip 
1 ) Idler gear 
12 Driven gear 



Remus tug the shill fork shaft (3), and shift forks (4). 
drum stopj>er and spring (1 and 21 also shown 

shift fork guide shaft after marking the 
location of the two shift forks (left or 
right), remove the forks taking care not to 
lose their guide pins. Remove the guide 
pin clip and guide pin from the remain¬ 
ing shift fork and slide the dram out the 
right-side of the case. 

4. The transmission gears can he re¬ 
moved from their shafts after remov ing 
the circlips which secure them. All com¬ 
ponents should he carefully laid out in 
tlie order in which they are removed so 
that they can he installed in their proper 
locations 

INSTALLATION 

1. Slip the shift drum into the upper 
crankcase; as the dram enters the case, 
install the shift fork(s). Be sure that the 
fork(s) are installed in the same position 
from which they were removed. Install 
the neutral switch to the end of the shift 
drum. 

2. Position the shift drum in the neu¬ 
tral position (as seen by the neutral 
switch) and install the neutral stopper 
hall, spring, lockplate, and holt. Bend the 
lockplate up against the flat on the head 
of the holt. 

3. 360 models: Install the shift fork 
shaft, inserting it through the shift 
forks as it enters the case. Install the 
guide pins and check that they fit into the 



Neutral switch rotor in neutral position 



) Set ring 

2 Dowel pin 

3 8a 11 bearing 

4 Oil teal 

5. Needle bearing 

6 Mom»hoft fifth geor 

7 Mainshoft second and third geor 
8. Circlip 

9 Thrust washer 

10 Moinshofi fourth gear 

11 Mainshoft 

1 2 Needle bearing 

13 Counlershoft first geor 

14 Countershaft fourth geor 
15. Countershaft third geor 
16 Countershaft second geor 
17. Countershaft fifth gear 

18 Lockplate 

19 Countershaft sprocket 
20. Oil seal 

21 Countershaft (complete) 

22 Oring 

23. Countershaft 
24 8olt 

25. Thrust washer 

26 lock washer 

27 Thrust washer 


grooves in the shift drum. 

4. Assemble the mainshaft and the 
countershaft as shown in the accompany¬ 
ing illustration. Install the transmission 
shafts in the upper case. Be sure that the 
shift forks are fitted to the proper gears. 

Be sure that the bearings are fitted to the 
set ring or the locating pins. When prop¬ 
erly fitted the hearings should sit flush in 
the case. 

5. The remainder of assembly is in the 
reverse order of remov al. 
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r 


(14) (16) 



(U) 


(18) (6) (5) 119) (6)(5) (20) (6) (21)42) (22)(23) 

Transmission assrmliK (360) 


I N*>«dle beonng 
? ThruU wolher 

3 CounlcrihoM firtl gror 

4 Counlerthoh fiflh geor 

5 Snop-f mg 

6 Thruil wother 

7 Counlerthofl ihird geoi 

8 Splined bulbing 


9 lorkwother 
10. Thrott vvother 

11 Counlerthofl fourth geoi 

12 Counterthoft tmth geor 

13 Counterthoft 

14 Set ring 

15 Oil teol 

16 BoU bearing 


17 Mointhoft 

18 Mointhoft fifth geor 

19 Mointhoft third ond fourth geo't 

20 Mointhoft ti*lh geor 

21 Mointhoft tecond geor 

22 Needle bearing 

23 Oil teol 


Crankshaft 

REMOVAL 

1. Remove the top end and split tlu* 
cases as described previously. 

2. 360 models: Remove the cam chain 
tensioner arm and lilt out the crankshaft 
and cam chain together. 



Cam chan, tensioner anti (1) (360) 


3. 350 models Loosen the four main 
hearing cap bolts gradualb and evenly 
until they are all loose and then remove 
them. Lift the crankshaft and cam chain 
out of the case together. 

CAUTION: Do not lose the main bear- 
ing locating pins when the crankshaft 
is renwieil. 


INSPECTION 

1 . Mount the crankshaft center main 
bearings in a set of Y-blocks, and mea¬ 
sure the run-out of the crankshaft with a 
dial gauge. Measurements should be 
taken at either end of the crankshaft and 
on each of the flywheels. If the run-out 
exceeds the service limit, the crankshaft 
should be replaced. 

2. With the crankshaft ‘supported at 
both ends, mount a dial gauge to the top 
of each main bearing in turn. Attempt to 
move the outer race up and down. The 
measurement on the dial gauge is the 
total radial clearance. If the clearance ex¬ 
ceeds the service limit, the crankshaft 
should be replaced. 

3. With the crankshaft firmly sup¬ 
ported, fix a dial gauge to the bottom of 
the connecting rod, and measure the up 
and down play. The dial gauge will indi¬ 
cate the amount of radial clearance of the 
rod bearing. If the clearance exceeds the 
service limit, the crankshaft should be re¬ 
placed. 

4. Using a feeler gauge, measure the 
side clearance of the connecting rod. If 
the side clearance is beyond the service 
limit, replace the crankshaft. 

5. With an inside micrometer, measure 
the bore of the connecting rod small end. 



Seal ihe lustring locating pins into the cut-out in 
the case 


If the bore is found to exceed the service 
limit, the connecting rod and the crank¬ 
shaft should be replaced. 

6 . Rotate each of the main bearings. 
They should be smooth and silent. If 
rough or noisy, they should be replaced. 


INSTALLATION 

1. Fit (he cam chain to the sprocket on 
the crankshaft. 

2. Fit the crankshaft into place. Be 
sure that the bearing locating pins are 
properlv seated in the upper crankcase 
half. 

3. 360 models: Install the cam chain 
tensioner arm. 

4. Install the main bearing cap (350) 
and tighten the four bolts gradually and 
evenly in an “X" pattern until the proper 
tonjtie of 15.9-17.4 ft lbs is reached. 

5. Assemble the crankcases and the 
top end. 

360 Cam Chain Tensioner 

The cam chain tensioner can he re¬ 
moved from the lower case by loosening 
the setting bolt and pulling the tensioner 
push bar and springs from the inside. 
When installing the tensioner push bar, 
the mark on the pad must face up. Rush 
the push bar in to compress the springs 
and tighten the setting bolt. 



Hrmoving itw minksfiafi 


Clinking crankshaft runout 
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Mark (2) on tensioner push bar (1) must face up¬ 
ward (360) 

Assembling the Crankcases 

1. The crankcase mating surface must 
he clean and free of any scratches. Minor 
repairs can he made with an oilstone. 

2. Apply a thin coat of sealing com¬ 
pound to the crankcase mating surface. 
Be careful not to get any of the sealer on 
the hearings or inside surface of the 
crankcase. 

3. Install the lower case. Make sure 
that the cases mate properly before in¬ 
stalling the crankcase holts. If they do 
not, check that all of the hearing locating 
pins are in place. 

4. Install the crankcase holts and 
tighten them evenly and gradually in an 
“X” pattern, starting from the inside and 
working out. 

5. Install the crankcase cover compo¬ 
nents and the top end as described pre¬ 
viously. 


LUBRICATION 

SYSTEM 

CENTRIFUGAL OIL FILTER 
Removal 

1. Remove the right crankcase cover 

2. Remove the snap-ring from the filter 
cap. Screw a 6 mm screw into the center 
of the cap and, using the screw, pull oil 
the cap. 

3. Mold the crankshaft from turning bv 
placing the transmission in gear and ap¬ 
plying the rear brake. Bend hack the tabs 
on the lockwasher and remove the spe¬ 
cial 16 mm locknut using the factory tool 
(Tool No. 07916-2830000). Remove the 
tabbed lockwasher, and the filter hous¬ 
ing. 

Inspection 

1 . Clean all parts in clean solvent and 
allow to dry. 

2. Inspect the snap-ring. It should be 
replaced if it is distorted or is a loose fit in 
the filter housing. 

3. Inspect the filter cap O-ring. If it is 
deformed, torn, or cracked, it must be re¬ 
placed. 

4 Check the 16 mm locknut for condi¬ 
tion. If the slots on the outside of the nut 
are badly damaged or the threads are 
chipped or stripped, the nut should be re- 


Engine Specifications 
350 


lit 111 

Staw/nul (intii in.) 

Sen icc Limit (mm in.) 

Camshaft side* clearance 

0.2-0.6/0.008-0 024 

1 0/0.04 

Camshaft lot** diameter 

36.S58-36.S9S/1.451-1.453 

36.68/1.444 

Camshaft journal diameter 

21 939-21.960/0.864-0.865 

21.92/0.863 

Camshaft hearing ID 

22 0<>-22.021/0.866-0.867 

20.05/0.86S 

Rocker arm shaft diameter 

12.950-12 986/0.510-0.511 

12 90/0.508 

Mas head warpage 

— 

0.05/0.002 

Valve seat width 

1 0-1.3, 0.040-0.051 

20/0.0S 

Valve-to-val\c guide clearance 

Intake 

0.01-0.1135 0.0004-0.001 1 

0.08/0.0031 

hxh.mst 

(KO-0 055/0 0012-0.0022 

0.09/0.0035 

\ .live stem diameter 

Intake 

6 975-6.990/0.27 46- 0.2752 

6.955/0.2738 

1 vhaiist 

6 955-6 970/0.2738-0 2714 

6.935/0.2730 

\ alve spring free-length 

OuU r spring 

49 0 1 929 

47.8/1.882 

Inner spring 

39 S 1 567 

39 3/1 517 

<\ hntler hore 

61.01-61 02/2 5201-2 5205 

61 1/2.524 

Mas t \ lintler taper 

0 005/0 0002 

0.05/0 002 

Out-of-round 

0 005 0.0002 

0 05/0 002 

Piston chamc'tc r 

6 3 97-63 99 2 51S5-2 5193 

63 9/2,51 

1‘iston ring side clearance 

l op ring 

0 030-0.060/0.0012-0.0021 

0.18/0.007 

Second ring 

<1.015-0.045/0 0006-0.00] 5 

0.165/0.0065 

Oil ring 

0 010-0.015/0.000 1-0.0018 

0.170/0.0067 

Ring end-gap 

0.2-0.4/0.(K> 8-0.016 

0.8/0 032 

Piston ring thickness 

l op ring 

1 160-1.475/0 057-0.058 

1 435/0.0564 

Second ring 

1 457-1 490/0.058-0.059 

1.435/0.0564 

Oil ring 

2.475-2.490 0.097-0.098 

2.430/0.096 

Wrist pin hole diameter 

15.002-15.008/0.5906-0.5909 

15.08/0.5937 

Wrist pin diameter 

14.991-15.000/0.590-0 5906 

14.96/0.5889 

Oil pump hore 

16.000-16.01 S/0.630-0.631 

16.1/0.634 

Oil pump piston diameter 

15.95.5-15.970/0.628-0.629 

15.930/0.627 
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Engine Specifications (cont.) 
350 


It, .1 

Stnmlanl mm i»* 

Srri h « / mill m«i in 

Clutch 

Friction disc thifkntau 

2 62-2 Ts/O 031-0 110 

2 3/0 900 

St«<•! plate warpage 

0 15/0 000 

0 3/0 012 

Spring lrce-length 

31 il/1 25S 

30 5/1 20 

Cinnkshntl n»n-oul 

Shaft 

0.02/0 ouos 

0.15/0 006 

Counterweight 

1110 0 00-1 

0,3/0 012 

Main hearing radial pl.n 

0.012-0.020/0.0005-0.0008 

0.05/0002 

Connecting rod 

Ihg end radial pla\ 

O.tKI 1-0.012 0 0002-00005 

0.05 0.002 

lhg end side clearanc e 

0.07-0.13/0.002S-0.0 no 

0.00/0023 

Small end bore 

15 010-15 031 (1 501-0 502 

15 07/0.593 

Transmission gear backlash 

1st. 2nd 

0 011-0 133/0.0017-0.0052 

0 2/0 00S 

3rd. tth, 5th 

(M)l(M) 1 1 0 no 1S-0.005-5 

0 2/0 oos 

Cenr-to-shaft clearance 

M4. M > 

(1 02-0 002 /O.OOOS-O 0021 

0 1/0 0039 

Cl 

(i 02-0 051/0.000-0.002 

0.1/(10039 

C2, C3 

0 01-0 OS 1 (>.0010-0.002 

0.1/0.0017 

Shift for k thickness 

A (fitted to Cl. C5) 

-1 93-5 0/0.9 MU‘>7 

4.0/0 181 

B (fitted to M2, M3) 

0.93-6 0/0 233-0 230 

5.6/0.22 

Fork bore diameter 

10 0-10025/1 575-1,570 

40.075/1,577 

Cearshifl drum OD 

39 95-39.975/1 50S9-1.5738 

39.9/1.571 

Engine Specifications 

360 

Itnn 

Stninlaril mm in l 

Srr« M'r l.iniif mm in ' 

Carmhalt side clearance 

0.07-0 3/0.002S-0 012 

Must he within standards 

Camshaft lohe di. 1 meter 

Intake 

10 31 \t 1 5S7 

40 1 / 1 570 

Ivshausl 

10 339/1 5SS 

40 1/1 579 

Rocker arm-to-shalt clearance 

0.016-0 06 1 /0.0006-0 0021 

0 1/0 001 

Mav head warpage 

— 

(13/0 012 

Value seat width 

1 O-l 3/0 01-005 

2 0/0 OS 



Filter tap O riiu; 


placet!. 

5. Check the condition of the tabs on 
the lockwasher, il they are weak or miss¬ 
ing, the w asher must he replaced. 

6 . Inspect the condition of the cone- 
shaped w asher. If the washer appears to 
he flat, it should he replaced. 

Installation 

1. Install the filter housing on the 
crankshaft, then install the cone-shaped 
washer/ lockwasher, and locknut. 

NOTE: On 360 models and late model 
350s , one side of the cone-shaped 
washer is marked “OUTSIDEThis 
side must face away from the engine. 
If the washer is not marked , the convex 
side should face away from the engine. 
It is recommended that this washer be 
replaced with a new one whenever it is 
removed. When installing the tab lock- 
washer , the slot iti the large tab must 
fit over the splines inside the filter 
housing. 

When installing the locknut, he sure 
that the chamfered side is facing the 
engine. 

2. Tighten the locknut to 32.6-39.7 ft 
Ihs for 360 models and 21.7-23 1 It lbs for 
350 models. Bent! the tabs on the lock¬ 
washer into the slots in the filter nut. 

3. Install the filter cap and O-ring. Be* 
sure that the vanes of the filter cap are fit¬ 
ted into the slots in the filler housing. Be 
sure that the circlip is firmly seated. 


OIL PUMP AND FILTER SCREEN 
350 Models 

On 350 models, the oil pump and filter 
screen are removed and installed with 
the clutch housing. Hcfer to the “Engine 
and Transmission'* section. 

INSPECTION 

NOTE: CBICd.350K3.K4 and 

SIJ350KI.K2 were equipped with a 
larger oil pump than the early models. 
A neu pump assembly can be installed 
on the early models to provide better 
lubrication. However, if this is done , 
be sure to install ncu crankcase cover 
gaskets, as they acre also modified 
The new pump can be identified by the 
alloy pump body and steel piston. The 
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Engine Specifications (cont.) 


360 

Item 

Slmulnnl trim w. I 

Smw Limit (mm in.) 

Valve-to-valvc guide clearance 

Intake 

-0 01-0.035/0.0004-0.0014 

0.08/ 0.003 

Exhaust t 

0.03-0.05/0.0012-0 0020 

0.09/0.0035 

Valve stein diameter 

Intake 

0.975-0.990/0.2746-0.2752 

6.935/0.2738 

Exhaust 

0.955-0.970/0.2735-0.2744 

6.935/0.2730 

Waive spring frce-length 



Outer spring 

49 0/1 93 

47 8/1 SS 

Inner spring 

39.S/1 56 

30 3/1 57 

Cxlindcr 

Bore 

67.01-67.02/2 63*2-2 63S6 

67 1/2.6417 

Max taper 

0.005/0 0002 

0 05/0 002 

Out-of-round 

0.005/0 0002 

0 <15 0 002 

Piston diameter 

00.97-60 99/2 0306-2 6374 

06 85 2 6119 

Piston ring side clearance 

Top ring 

t) 02-0.06/0.00OS-0 0021 

0 15 0.0059 

Second ring 

0 02-0.00/0 OOOS-O 0010 

0 13. 0 0059 

Oil ring 

0.010-0.045/0.0004-0 001S 

0 15/U 0059 

Piston ring end-gap 

Top ring 

0.2-0 1/00079-0.0157 

0.8/0.0315 

Second ring 

0 15-0.35/0 0059-0.013S 

0 75'0.0295 

Oil ring 

0.2-0 1/0.0079-0 0157 

0 S 0 0315 

Wrist pin hole diameter 

16 002-16.00S/0 6300-0.6302 

16 05/0 6319 

Wrist pin diameter 

15.994-16 00/0 6297-0 6299 

15 9/0 6260 

Oil pump 

Outer lotor-to-pump !>od\ clearance 

0.15-0.21 /0.005f)-0.00S3 

0.35/0.0138 

Radial clearance of outer rotor 

0.02-0.08/0.0008-0.0032 

0 1/0.0039 

Clutch 

Friction disc thickness 

2.62-2.78/0.1031-0.1095 

2,3/0.9055 

Steel plate xvarpage 

0.1/0.0039 

0.2/0.0079 

Spring frce-lcngth 

31.25/1.2305 

29.7/1.1693 

Crankshaft run-out 

Shaft 

0.05/0.002 

Below 0 1/0.0039 

Counterweight 

0.1/0.004 

Below 0 1/0.0039 



Early and late model oil pumps 

early pump body teas a steel casting 
with an alloy piston. Sote that if this 
modification is made the entire pump 
assembly must be changed. 

1. Inspect the bore in the oil pump. If 
it is scored, the pump housing and piston 
should be replaced. 

2. Check the condition of the pump 
piston. If it is scored, it should be re¬ 
placed. 



Check the pump piston for scoring (350) 


3. CB/CL350,KI,K2/SL350: If a mi¬ 
crometer is available, measure the diam¬ 
eter of the pump piston. If found to be 
less than 15.930 mm (0.627 in.), the pis¬ 
ton should be replaced. 

4. CB/CL350,K1,K2/SL350: With an 
inside micrometer, measure the pump 
bore if found to be larger than 16.1 mm 
(0.634 in.), the pump housing and piston 
should be replaced. 

5. Remove the suction valve bolt from 
the top of the pump (if fitted), and the 
steel ball beneath it. If the ball shows 
signs of wear, the pump should be re¬ 
placed. 

6. Remove the filter screen from the 
bottom of the pump and wash in clean 
solvent. Inspect the screen for any punc¬ 
ture marks. If the screen mesh is broken 
to any extent, the screen must be re¬ 
placed. 

7. Check the oil pump gasket for con¬ 
dition. If defectiv e in any way, it must be 
replaced. It is recommended that this 
gasket be replaced regardless of apparent 
condition. 

8. Inspect the condition of the mount¬ 
ing bolt lockplate and replace it if the 
tabs are fatigued. 
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Engine Specifications (cont.) 

360 

tit IN 

nl mi- III 

s« n in 1 titur mrn m 

(‘ iumliiM r *k 1 

Big • ml r ifhal p* tv 

(iiMM-nois ootxi2-uooir> 

0 05 0 00*20 

BifJ i ip 1 m 4< c !< .<i nu r 

0.07-0. 33/0 002S 0.01 J0 

0 00/0 02 Jti 

ShmII , IP 

1") Olti-l’i 0M 0 5412-0 *>010 

15 07 0 5433 

(.< a-In It lin k tn-clinui 

< K mm e t \ and B ) 

0 05-0 22/0 OO2O-0.0O.S7 

0 3 0 1 15 

IP ol gr.usliill link 

1**oik A 

1.1 000-1 3.018/0 511S-0 5125 

12 05 0.5048 

l-oik 13 

10.000-10 025/1.5715-1 5758 

40.075/1 070S 

Slull link width 

l ink \ .md B 

A 9 3-(i.OO 0.2135-0 2 3(>2 

5 5 0 21(35 

Ol) of shill lork guide shaft 

12 057-12 OS ( 0 5101-0.5112 

12 4/0.5074 

(>1) ol gearshift drum 

30 0 50- 39 075/ 1 5 37 1-1.5 381 

>4 4 1 5704 

Kiik-.stnrler pnuon-to-sh.dt clearance 

0.04-0.052/0001 (>-0.0032 

0 1/0 001 

Thickness of (Aim chain tcminuci 
slipper (at center) 

1 0/0.1575 

> Of (1 I IS 1 

Thickness of cam chain guide (at center) 

(> 1-0.3/0 2 102-0.2 ISO 

.5.0 0 14(34 

360 Models 




REMOVAL AND INSTALLATION 

1. Remove the right crankcase cover. 

Refer to Chapter 4 if necessary. 

2. Remove the idler Rear and shall. 

3. Remove the three mounting holts (2) 

from the oil filter screen, and remove the 
screen. Remove the two remaining 
mounting holts from the oil pump and 
remov e the pump. 

4 Install the oil pump and filter in the 
reverse order ol removal, however, note 
that the two O-rings behind the pump Disassemble the pump (1) li> removing the three 
must he in good condition. II in doubt as „ ( . rrws <2) (3go» 



to their condition, replace them with new 


Engine Torque Specifications 


350 

a, »• 

Thtt ml 
Ihtiun h i 

l hi tn | 

1 on/ in 

II IhO 

Crankcase cover seirws 

(3 

5-8 

Cam case strews 

(3 

1 5-5 2 

(Minder head nuts 

5 

1-1-11 5 

(Minder head strews 

(> 

5-5 

Oil filter Rx knut 

1(3 

22-2 3 

Main hearing cap l>olts 

S 

Hi-17 5 

Alternator mounting holt 

8 

1 (>— 17 5 

Ctatikcase mounting holts 

h 

7-9 


360 


Cmnkcasr cover screws 

(> 

5-8 

(Minder head holts 

(> 

5-8 


10 

22-25 

Camshaft sprocket l«>lts 

7 

13-15 

Alternator mounting holt 

S 

22-25 

Oil filter locknut 

Hi 

'32-34 

Crankcase mounting Ixdts 

(i 

7-4 


FUEL SYSTEM 

CARBURETOR 


For an operational theory, general in¬ 
spection procedures and a carburetor 
troubleshooting chart, refer to the "Car¬ 
buretor” section under “General Infor¬ 
mation.'’ 

Direct-Control Type 


ones. 

DISASSEMBLY 

To disassemble the pump, remove the 
three phi I lips head screws from the rear ol 
the pump and ptdl the pump halves 
apart. 

NOTE: It is not recommended that the 
)>um)> he disassembled. If the is 

su\j>ected of being defecti t e, it should 
be rejdaeed as a unit rather than mak¬ 
ing an effort to rejwir if. 


INSPECTION 

1. Inspect the condition of the oil 
pump drive gear and idler gear. If any 
teeth are chipped, broken, or missing, 
replace the gears and inspec t the primary 
gear lor the same damage. 

2. Measure the clearance between the 


two rotors. H the clearance exceeds the 
serv ice limit, replace the 1 pump. 

3. Measure the side clearance ol the 
rotors. If the side clearance exceeds the 
service limit given at the* end ol this 
chapter, replace the pump. 


REMOVAL AND INSTALLATION 

1. Unscrew the carburetor cap and 
pull the throttle* slide assembly out of the 
carburetor. If the slide assembly is to be 
disassembled, see the procedure below. 
If not, place a small plastic bag around 
the assembly to keep dirt out, and place it 
out of the way. Note that mishandling the* 
assembly may necessitate replacement 
of the slide or needle. 

2. Turn the fuel supply oil at the pet- 
cock, and disconnect the fuel line from 
the carburetor. 

3. Remove the float bowl drain plug, 
and drain off any gas in the float bowl. 
Disconnect any overflow or breather 
tubes. 

4. Loosen the intake manifold and air 
cleaner connecting bands. Remove the 
carburetor. 

5. Installation is in the reverse order of 
the above, but the following points 
should be noted: 

a. Lubricate the throttle slide if de¬ 
sired with a molybdenum or graphite 
lubricant. Insert it into the carburetor 
with the slide cutaway facing the air 
cleaner. Re sure that the slot in the 


Oil Pump Specifications 
CB/CL350, K1, K2/SL350 


lh in 

Stnntlnnl V utin 1 mill in 1 

S, ii it ( mill mm III 

(hi pump hoie diameter 

Oil pump piston diametei 

1(> M00-H> 015 0 (>3O-0 (>.31 

15 455- 15 470 0 <>28-0 <>29 

ir> i o(»3i 

15 9 30/0 027 

CI3/CL/CJ.3(>0 

Oil pump outir ioIiu to-pmup 
liodv clenramr 

Badial (leaiame ol oil pump 
outei into? 

0 15 0 21 0 00.54 0 005 3 

0 02 o 05 (1 0(105-0 0032 

0 35 0 01 35 

0 1 000 34 
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slide is engaged with the tab in the car¬ 
buretor body; 

b. Be sure that the slide goes in eas¬ 
ily, and especially that the needle 
enters the needle jet. Do not push or 
force the slide into place. If resistance 
is noted, it is probable that the needle 
is cocked to one side and is not enter¬ 
ing the needle jet; 

c. Tighten the carburetor cap and 
check throttle operation. The slide 
must move freely up and down. The 
throttle return spring must have 
enough tension to snap the slide to its 
fully closed position if the throttle is 
opened and released; 

d. Connect the fuel line from the 
right carburetor to the rear outlet on 
the petcock, and the fuel line from the 
left carburetor to the front outlet on the 
petcock. Secure the fuel lines in place 
with a spring clip; 

e. Turn the fuel on and check for 
leaks. Start the engine and check for air 
leaks around the intake manifold and 
the air cleaner. 

DISASSEMBLY 

1. If disassembly of the throttle slide 
components is desired, compress the re¬ 
turn spring against the carburetor cap, 
disengage the cable from the slide, take 
out the spring clip, needle and clip. 

2. With the carburetor upside down, 
flip up the retainer and separate the float 
bowl from the carburetor body. Do so 
carefully to avoid damage to the float. 

3. Push out the float pivot pin with a 
small drift, and remove the float. Remove 
the float needle from its seat. Unscrew 
the seat itself. 

4. Using a small screwdriver, remove 
the main jet, pilot jet, pilot air screw, and 
throttle stop screw. 

5. Unscrew the main jet holder using 
the correct size wrench. The needle jet 
can now be removed from above the 
main jet holder. 

ASSEMBLY 

Assembly is basically the reverse of the 
disassembly procedures, but note the fol¬ 
lowing points: 

1. Float bowl gaskets and jet O-rings 
should always be replaced with new 
ones. Other O-rings and fiber gaskets 
should be carefully inspected and re¬ 
placed if less than perfect in condition. 
Check O-rings for tears and cracks, fiber 
gaskets for a crushed condition. 

2. Exercise care when installing jets, 
they are made of soft brass and are easily 
damaged if overtightened. Install the 
needle jet, main jet holder, main jet, pilot 
jet, and float needle seat. 

3. Install the float needle into its seat. 
Hold the floats in place and install the 
pivot pin. Install the float bowl. 

4. Assemble the throttle slide. 

5. Install the pilot air screw, turning it 
in until lightly seated, then backing it out 
the proper number of turns as listed in 
the chart at the end of this section. 

6. After completing assembly, install 
the carburetor on its manifold. 

7. Check for fuel or air leaks; make 
final adjustments to the throttle stop and 
pilot air screws. 



1. Rubber cap 
2 Cable adjuiter 
3. locknut 
4 Cop 
5. Top 

6 Rubber gotket 

7 Slide return tpring 

8. Needle retaining dip 

9 C-clip 
10 Needle 
11. Slide 
12 Cotter pm 
13. Float wo»ber 

14 Choke linkoge rod 

15 Plug 

] 6 Flat woiber 
17 Air icrew spring 


1 6 Air screw 

19 Throttle stop screw Spring 

20 Throttle stop screw 

21. O-ring 

22. T connector 

23 low speed jet 

24 Moin jet tube 

25 Moin jet holder 

26 Morn jet 
27. Flat washer 

28 Needle and seat assembly 

29 Floot 

30. Floot hmge pin 
31 Floot bowl gasket 
32. Flot wosher 

33 Drain plug 

34 Float bowl clip 


Constant-Velocity Type 
REMOVAL AND INSTALLATION 
350 Models 

1. Turn off the fuel supply at the pet¬ 
cock and drain the float bowls. Discon¬ 
nect the fuel lines at the petcock. Re¬ 
move the fuel tank. 

2. CL Models: Remove the exhaust 
system. 

3. Remove the plastic sidecovers and 
the air cleaners. 

4. Loosen the connecting bands which 
hold the carburetors to the intake mani¬ 
fold. Remove the left carburetor from the 
intake manifold and loosen the choke 
band pinch-bolt, and slip the band off the 
shaft. Remov e the cable stay and discon¬ 
nect the cable from the throttle lever. 
Remov e the right carburetor and discon¬ 
nect the throttle cable in the same man¬ 
ner. 

5. Installation is in the rev erse order of 
the above, however, note the following 
points: 

a. Connect the throttle cables before 
mounting the carburetors; 

b. Mount the right carburetor first, 
then connect the choke band as the left 
carburetor is installed; 



Removing ihe cable adjuster bracket (350) 


c. Connect the fuel line from the 
right carburetor to the rear outlet on 
the petcock, and the fuel line from the 
left carburetor to the front outlet. Se¬ 
cure the fuel lines in place with a 
spring clip; 

d. Turn the fuel on and check for 
leaks. Start the engine and check for air 
leaks around the intake manifold and 
air cleaner. 

360 Models 

1. Turn the fuel supply off at the pet¬ 
cock and drain the float bowls. Discon¬ 
nect the fuel lines at the petcock and 
remove the fuel tank. 

2. CL Models: Remove the exhaust 
system. 

3. Loosen the connecting bands which 
secure the carburetors to the intake mani¬ 
fold and air cleaner. Pull the carburetors 
back toward the air cleaners until they 
are free of the intake manifold, then re¬ 
move them by lowering them out from 
the left-side. 

4. Disconnect the throttle cables from 
the cable stay. Loosen the choke band 
pinch-bolt and remove the choke band 
from the left carburetor. 

5. Remove the carburetors from the 
mounting plate after removing the four 
mounting screws. 

6. Installation is in the reverse order of 
the above, but note the following points: 

a. Connect the choke band to both 
carburetors, tighten the pinch-bolt and 
bend the locktab up against the nut on 
the pinch-bolt; 

b. Set the throttle lever to the stop 
screw and install the coil spring as 
shown in the accompanying illustra¬ 
tion; 



Sel the throttle lever to the stop screw (1) and in¬ 
stall the spring (2) 
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c. Mount the carburetors on the 
mounting plate with the lour mounting 
screw s; 

d. Connect the throttle cables with 
the throttles lull) closed. The closing 
cable is connected to the lower cable 
stay and the opening cable is con¬ 
nected to the top t able sta> Mount the 
carburetor assembK on the engine. Ad¬ 
just the cables and secure them in 
place w ith the locknuts, 

e. Connect the fuel lines to the pet- 
cock The right carburetor is connected 
to the rear outlet on the petcock, the 
h it carburetor is connected to the front 
outlet, 


DISASSEMBLY (ALL MODELS) 

1. Remove the four top cover screws 
and remove the top cover. Wry carefully 
lift out the return spring and the throttle 
slide. If the needle is to be removed from 
the slide, unscrew the needle holder (360 
models) or remove the spring retainer 
(350 models), and remove the needle. 

2. Turn the carburetor upside down 
and remove the lour float bowl screws 
and carefully remove the float bow l. 

3. Remove the primary and secondary 
main jets. On 350 models, these are held 
in place with a retainer, while on 360 
models, they unscrew. 

4 Using a small drift, push out the 
Hoat pivot pin and remove the float. Note 
that on 360 models, the float needle is re¬ 
moved with the float; on 350 models, the 
float needle can be lifted from the needle 
seat. 

5. 360 models: Using a small wrench, 
unscrew- the jet holder from the carbure¬ 
tor body, and push the needle jet out 
from the inside of the carburetor. The 
main nozzle located in front ol the needle 
jet can also be pushed out of the carbure¬ 
tor body. 



Removing tilt* lop covri 



Removing llu* pritnurv and srcontl.in main jets and 
spring lelamcr (350 shown) 




Removing ihe floal needle 


Remov ing ihe pilol jel 


Removing llu* main no//!r 

6. Unscrew' the pilot jet from the car¬ 
buretor. 

7. 3,50 models: Using a small wooden 
dow el, push the needle jet and main noz¬ 
zle out of the carburetor. 

8. Remove the phillips head set screw 
from the float needle seat stav and re- 



Removing llu* needle veal 



£ " 

1 11 ihe tal) on the diaphragm into llu* viol in llu* 
liodv 

move the needle seat by lifting it mu. 

9. Unscrew' the pilot screw. 

ASSEMBLY (ALL MODELS) 

AssembK is basically the reverse ol the 
disassembly procedures, but note the fol¬ 
lowing points: 

1. Float bowl gaskets and jet O-rings 
should always be replaced with new 
ones. Other O-rings and fiber gaskets 
should be carefully inspected and re¬ 
placed if less than perfect in condition. 
Check O-rings for tears and cracks, fiber 
gaskets for a crushed condition. 
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2. Exercise care when installing jets, 
they are made of soft brass and are easily 
damaged. 

3. Install the pilot screw, turning it 
in until lightly seated, then back it out 
the proper number of turns as listed irj 
the chart at the end of this section. 

4. Fit the tab on the diaphragm into 
the slot in the body. 

5. Tighten the float bowl and top cover 
screws evenly and in an “X” pattern in 
order to prevent distortion. 


FUEL PETCOCK AND LINES 
Cleaning 

1. Unscrew and remove the sediment 
bowl, take out the O-ring, and filter 
screen. 

2. Clean the metal parts in solvent. 
Check that the filter screen is not punc¬ 
tured, and that the O-ring is not torn or 
otherwise damaged. 

3. Hun a little gas through the petcock 
to flush out any dirt. Catch the gas in a 
suitable container. Turning the petcock 
to “Reserve” for a few seconds should 
remove the better part of any water or dirt 
in the bottom of the fuel tank. 




Pelcock comjxments 

1. Petcock cmembly 
2 Not 
3. O-ring 
4 Filter screen 
5. Sediment bowl 


(3) 





6 lever goike! 

7. lever 

8. lever spring 
9 Set plote 


Carburetor Specifications 


Item 

cn c 1.150 
l.ngmc .Vi*. 
JOOOOOf- 
104.5 Hit 

rt* rr. 3.50 
#Ci mint- Sit. 
10*5165 
106527S 

CB CM 50 
/ iitjiiir St i. 
106527V 
anti Inter 

S/..3.50 

CB CJ360 

('1.360 

Selling Mark 

350-A 

3-C 

3-D 

A 

745 B 

747 B 

Venluri Bore 

28 mm 

28 mm 

28 mm 

24 mm 

28 min 

28 mm 

Main Jet 
primary 

22 60 

— 70 

r-70 

22 120 

22 08 

22 68 

secondary 

r 115 

- 110 

22 105 

— 

— 68 

#68 

Air Jet 
primary 

-50 

22 150 

22 150 

22 150 

22 150 

22150 

secondary 

-50 

22 50 

22 30 

— 

2250 

22 50 

Pilot Air Jel 

22 90 

2290 

22 90 

— 

22 85 

22 85 

Needle Jel 

— 

— 

— 

2 515 mm 

— 

— 

Slide Cutaway 

— 

— 

— 

25 

— 

— 

Pilot Jel 

r 38 

22 35 

22 35 

22 10 

22.35 

2235 

Pilot Screw 
(lurirs out) 

± \ 

l - s 

l - 

1 ± K 

1 

1 

I'loal Let cl 
( nnn/in.) 

19/0 75 

21/0.8.3 

20/1.05 

20/1 05 I 

IS. 5/0.73 

18.5/0.73 


i SL350 K1-K2—25 0 98 
-No! applicable 


4. Check petcock operation in all posi¬ 
tions. There must be no fuel flow when 
the petcock lever is turned to the “Stop” 
position. 

5. Install the filter screen, O-ring, and 
sediment bowl in that order. Check for 
leaks before operating the motorcycle. 

Disassembly 

At somewhat extended intervals, the 
petcock should be removed from the fuel 
tank and cleaned. 

I Drain the fuel tank compleleh. Dis¬ 
connect the fuel lines from the petcock. 
Remove the sediment bowl, O-ring, and 
filter screen. 

2. Unscrew the nut which holds the 
petcock to the fuel tank, and remove the 


petcock. 

3. Remove the two screws from the 
fuel lever setting plate, and remove the 
setting plate, lever spring, lever, and gas¬ 
ket. 

Assembly 

1. Install the fuel valve gasket, lever, 
lever spring, and setting plate. Secure 
with the two screws. 

2. Be sure that the petcock O-ring or 
gasket is in place and install the petcock 
on the fuel tank. Install the sediment 
bowl filter screen, O-ring, and sediment 
bowl. 

3. Be sure that the fuel lines are firmly 
secured at their connections and the 
safety circlips are in place. 


ELECTRICAL SYSTEM 


IGNITION CIRCUIT 

1. Troubleshooting the ignition sys¬ 
tem is made somewhat easier by the fact 
that the components for the two cylinders 
are completely independent. 

2. If there is a no-spark condition at 
both cylinders, the trouble will be in the 
batten, fuse, or wiring connections. 
Check the 15A fuse (located near the bat¬ 
tery) first. If this fuse is blown, none of 
the electrical components will function. 

If the fuse is satisfactory, check the bat¬ 
tery state-of-charge. Although a low bat¬ 


ten' may not operate the electric starter, 
it does not require a very high state-of- 
charge to spark the plugs, turning the 
engine over with the kick-starter. 

Check the batten’ terminal connec¬ 
tions, then the ignition circuit connec¬ 
tions, ignition switch, etc. 

3. In the event of hard starting, mis¬ 
firing, or cutting out, first check the car¬ 
buretors. Be sure that the fault is elec¬ 
trical before replacing any components. 
Be sure that all connections are clean, 
dry, and tight. W iring plugs and connec¬ 
tors often accumulate dirt or water, and 
sometimes work loose. Check these first, 
then proceed as follows: 


4. In the event of the above troubles, 
or a no-spark condition at one cylinder, 
the plug, plug cap, lead, coil, condenser, 
or points for that cylinder may be defec¬ 
tive. 

5. Remove the spark plug, clean it 
thoroughly, or replace it with a new one; 
gap the plug to 0.7-0.8 mm (0.028-0.032 
in.). Connect it to its cap, and ground it 
against the cylinder head. Kick the 
engine over briskly. The spark produced 
should be thick and blue. 

6. If there is no spark, or if the spark 
is weak and yellow, repeat the test using 
a piece of metal, such as a nail, inserted 
into the spark plug cap and held about Vs 
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in. away from tlu* cylinder. If the spark is 
healthy, the problem was the spark plug; 
if not, check the condition of tlu* points. 
Inspect, clean, and gap the points or re¬ 
place them if they aie badly pitted or 
worn. If excessive arcing or sparking at 
the points is noted while the machine is 
running, tlu* problem may be the con¬ 
denser. A defective condenser will also 
cause new jx>ints to wear out quickly 

If new points have just been installed, 
a no-spark condition can be caused by 
damaged or improperly installed insulat¬ 
ing washcis on the points wire terminal. 

7. If the problem is not in the points 
or the spark plug, the spark plug cap 
should be checked. Noise suppressor 
caps are fitted, which are designed to 
eliminate radio interference and provide 
a hotter spark by means of a resistor in 
the cap. Sometimes the resistor breaks 
down, and the cap then becomes an open 
circuit. Remove the cap from the spark 
plug lead, and ground the end of the lead 
against the cylinder head. If a fat, blue 
spark is produced when the engine is 
kicked over, the problem was the cap. 
Replace it with a new one. 

8. If the cap checks out okay, care¬ 
fully inspect the cable itself. Check for 
dirt or grease, cuts or cracks in the insula¬ 
tion. moisture, etc. If the lead is dam¬ 
aged, it must be replaced. This also in¬ 
volves replacing the coil. 

9. If the trouble has not been pin¬ 
pointed, the ignition coil windings 
should be checked for continuity, using 
an ohmmeter. 

a. Disconnect the two low-tension 
coil leads (blue or yellow and 
black/vvhite) and check for continuity 
between them. This is a check of the 
primary winding. If there is no conti¬ 
nuity, replace the coil; 

b. Check for continuity across the 
coil’s blue or yellow low-tension lead 
and the high-tension (spark plug) lead. 
Resistance may be very high, but conti¬ 
nuity must exist. This checks the sec¬ 
ondary winding. 

Even if continuity is present in the 
coil windings, it is possible that the 
coil is still defective. Replacing the coil 
temporarily with one which is known 
to be serviceable is recommended. 

10. The condenser can be checked if a 
capacitance tester is available. Con¬ 
densers should have a capacitance of ap¬ 
proximately 0.25 mf. Checking with a 
"megger” (high-voltage ohmmeter) 
should yield a resistance of 5m ohms or 
better at l,000v. Replace the condenser if 
it fails either test. 

NOTE: After testing, ground the con¬ 
denser lead against the case to dis¬ 
charge it. 

As noted above, sparking at the points, 
or points which pit or burn rapidly would 
indicate a defective condenser. Bad con¬ 
densers will cause mounds and matching 
depressions on the points. 

11. If the trouble is a misfire, and the 
tests above do not pinpoint tlu* problem, 
check tlu* condition and operation of the 
automatic timing advance unit 
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CHARGING CIRCUIT 


Voltage Regulator 

A had voltage regulatoi may cause the 
battery to go dead, or may overcharge it 
causing electrolyte loss, short light bulb 
life, etc. The regulator is located beneath 
the battery box, and is rubber mounted. It 
can be tested with an ohmmeter, continu¬ 
ity tester, or ammeter. 



Volt.iUt* rruuliitor loc al ion 


1. If the battery goes dead, disconnect 
the three regulator leads (yellow, green, 
and black). 

2. With an ohmmeter or continuity 
light, check for continuity between the 
yellow lead and the green lead. Check for 
continuity between tlu* yellow lead and 
the motorcy cle frame. 

There must not be continuity in ei¬ 
ther case. If there is, the regulator must 
be replaced. 

3. If an ammeter is available, connect 
it in series with the battery positive wire. 
Start and run the engine at more than 
2,000 rpm. If the ammeter indicates that 
the battery is discharging, disconnect the 
regulator yellow lead and repeat the test. 


If the battery now shows that it is receiv ¬ 
ing a charge, the regulator must be re¬ 
placed. If no change is noted, proceed 
with tlu* rectifier and alternator tests 
which follow. 

1 If tlu* battery overcharges, check as 
follows: 

Assuming that the battery is in good 
condition and fully charged, start the 
engine and connect a good voltmeter 
across tlu* battery terminals. Run tlu* 
engine at 4,000 rpm. The voltage across 
tlu* battery should increase to between 
14-15 volts, lmt not more. If tlu* meter 
reads more than 15 volts, the regulator 
must he replaced. 

NOTE: This test uill not he valid 
unless the battery is fully charged. To 
check this, run the etigine until the 
voltage stabilizes, then disconnect the 
regulator black lead. If the voltage in¬ 
creases, the results of the test acre 
valid. 

5. When mounting tlu* regulator, be 
sure that the rubber dampers arc in place. 
The regulator could be damaged by 
excess v ibration. 

Rectifier 

The rectifier is located behind tlu* bat¬ 
tery (350) or under the battery case. 

Tlu* rectifier should he checked in the 
event of insufficient battery charging. 
Tests can he* carried out with a continuity 
light or a standard (low-voltage) ohmme¬ 
ter. 

CAUTION: Do not apply high-voltage 
to the rectifier. 

1. Disconnect tlu* leads and remove 
tlu* rectifier from the machine. 

2. Tlu* test involves testing current 
flow through tlu* rectifier in both direc¬ 
tions. The rectifier consists of four 



1 Fote bo* 5 Storter twitch 

2 Ft/te bo* leodi 6 Starter motor coble 

3 Flother reloy 7 Battery cote 

4 Wiring hornett 8 Rectifier 
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diodes. When in working condition, a 
diode will pass current in one direction 
only. 

If the diode passes current in both di¬ 
rections, or in neither direction, it is de¬ 
fective. If any of the diodes is defectiv e; 
the rectifier must be replaced. 



Rectifier wires: (1) green, (2) retl/wlnle, (3) yellow. 
(4) pink 


3. Connect the negative lead of the 
tester to the green wire, and the positive 
lead to the yellow, red/white, and pink 
wires in turn. 

In each case, note whether or not there 
is continuity. 

NOTE: On an ohmmeter, “ continuity” 
will be indicated by a resistance of 
5—10 ohms. "No continuity” by a resis¬ 
tance of 100 or more ohms. 

4. Now reverse the tester connections, 
connecting the positive tester lead to the 



Rectifier is checked l>> reversing the connections 
and checking for current How 

green wire, and the negative to each of 
the others in turn. 

In every case, the reaction of the tester 
must be the opposite of the first test: i.e., 
if the first test showed continuity be¬ 
tween two leads, reversing the tester con¬ 
nections must show no continuity. 

Current flow in both, or in neither di¬ 
rection, for any two leads indicates that 
the rectifier must be replaced. 

Alternator 

The alternator should be checked in 
the event of low’ or no batters charging 
not attributable to the other components. 

I A dynamic output test can be car¬ 
ried out if a voltmeter and ammeter are 
available. The battery must be fully 
charged or the test may be invalid. 

Hook up the voltmeter across the bat¬ 
tery terminals, disconnect the battery 
red/white lead and connect it to the am¬ 
meter. Connect the other side of the am¬ 
meter to the battery positive terminal. 

Disconnect the black regulator lead. 

Start the engine and compare the volt¬ 
meter and ammeter readings with lights 
off and lights on (high-beam) at the given 


Alternator Charging Specifications 



350 

360 

Beginning of Charging (12.6v) 
lights off 
high-beam on 

under 1400 rpm 
under 2000 rpm 

under 1550 rpm 
under 2100 rpm 

5000 rpm 
lights off 
high-beam on 

14 .Sv/1.5-2.5A 

14 Sv/1.2-2 3A 

l l.Sx/l 2A (min) 
14 Sx/1 2A (min) 

10,000 rpm 
lights off 
high-beam on 

15.5v/4A (max) 
15.5\ /4A ( max) 

15.5v/ 1 \ ( max) 
15.5v/ 1A (max) 



rpm. 

If the readings are not within 10% of 
the given specifications, the alternator 
should be replaced. 

NOTE: The alternator should not be 

excessively hot when this test is car¬ 
ried out. 

2. Using an ohmmeter or continuity 
tester, a static stator test can be carried 
out. 

Disconnect the alternator wiring at the 
plastic connector. 

Check for continuity between the 
white, the yellow, and the pink leads. 
Continuity must exist, or the stator as¬ 
sembly has a broken wire and it must be 
replaced. 

Check for continuity between the yel¬ 
low lead and the stator core. If continuity 
exists, there is a short, and the stator must 
be replaced. 



Checking slalor contu.uitx 


STARTER MOTOR 

1. If the starter motor spins when the 
button is pushed, but the engine does 
not, the starter clutch is defective. Refer 
to “Engine and Transmission,” for 
starter clutch removal and inspection 
procedures. 

2. If the warning lights dim when the 


starter button is pushed, but the engine 
and starter do not turn over, the battery 
may be too low, or the starter may be 
defective. 

3. If nothing happens when the starter 
button is pushed, either the starter sole¬ 
noid is defective, or there is a loose wire 
in the electric starter circuit. 

Removal and Disassembly 

1. Disconnect the lead at the starter 
motor. 

2. Remove the alternator cover, both 
sections of the left crankcase cover, and 
disconnect the neutral switch lead. 

3. Remove the alternator rotor, using 
either the special puller, or the rear axle 

4. Remove the starter sprocket setting 
plate (secured by a phillips screw), and 
remove the two sprockets and chain 
together. 

5. Remove the two screws which se¬ 
cure the starter motor, and tap the starter 
out of the case. 

6. To disassemble the starter, remove 
the two long phillips screws and remove 
the end plates. 



Disconnecting the brush leads 

NOTE: Exercise caution when remov¬ 
ing the output side end plate as this 

contains the reduction gears. 

7. Disconnect the starter carbon brush 
leads (2) and remove the brush mounting 
plate. 

Disassembly past this point is not nec¬ 
essary’. 

Inspection 

1. Use an ohmmeter or continuity 
tester to check the starter motor. 

2. Check for continuity between each 
of the commutator segments. There must 
be continuity between all of them. If 
there is a dead spot, the starter must be 
replaced. 
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Starter Solenoid 

1. The starter switch (nr solenoid) can 
he checked by disconnecting the high-* 
tension lead from the starter motor, and 
pushing the starter button. The starter 



Checking tin* barter switch (1) 


Kill Button 

1. The kill button should show no con¬ 
tinuity between the black and the 
hlack/white leads when in either "off" 
position. When in the “run** position, 
there must he continuity. 

Neutral Switch 

1 Remove the left crankcase cover. 
With the transmission in Neutral, check 
for continuity between the switch and 
the crankcase. There should he continu¬ 
ity. 

2. When the transmission is in gear, 
there should be no continuity. 



Checking for continuil) between e.n b of the com* 
mnt.ilor segments 


N 



Checking for contmuit) between the commutator 
and the armature tore 

3. Check for continuity between the 
armature core and the commutator; there 
must be none. If continuity exists, the 
starter must he replaced. 

4. Check for continuity between the 
starter lead terminal and the brush leads. 
Continuity must exist or the starter must 
he replaced. 

5. Measure the length of each carbon 
brush. Replace them if either is less than 
7.5 mm (0.3 in.). 



6. Clean the commutator surface 
thoroughly with a solvent. Check that 
there is no scoring on the commutator 
surface. The mica insulation should un¬ 
dercut the commutator segments by at 
least 0.3 mm (0.012 in.). If less than this, 
the mica should he undercut using a 
piece of a hacksaw blade or the like. Be 
sure to clean the commutator surface 
thoroughly after this operation. Remove 
any sharp edges. 

Assembly and Installation 

1. Reverse the above procedures. Be 
sure that the output side O-rings are in 
plaee. 

2. After assembling the starter, check 
that the armature will turn without exces¬ 
sive binding. 
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switch should click when the button is 
pushed. 

2. If it does not, use an ohmmeter or 
continuity light to check lor continuity 
across the switch’s primary leads (black 
and yellow/red). If continuity does not 
exist, replace the switch. 

3. Connect a fully charged 12-volt bat¬ 
tery to the primary leads, then check for 
continuity across the starter switch high- 
tension leads as illustrated. 11 there is no 
continuity, replace the switch. 


Horn 

1. If the horn will not function, con¬ 
nect a 12-volt battery directly to the horn 
terminals. If the horn does not sound it is 
defective. 

2. If the horn does sound, check the 
horn button by disconnecting the light 
green lead and check for continuity be¬ 
tween the lead and ground, which should 
he present when the horn button is 
pushed. 


ELECTRICAL SWITCHES 

All electrical switches are easily 
checked yvith an ohmmeter or self- 
powered continuity light after discon¬ 
necting the switch leads at the plastic 
connectors. 

Ignition Swjtch 

1. With the key turned to the first posi¬ 
tion, check for continuity betyveen the 
black and red leads. If continuity docs 
not exist, replace the syvitch. 

2. With the key in the first position, 
continuity must exist betyveen the brown 
and the hrown/white leads. 

3. With the key in the second position, 
continuity must exist betyveen the red 
and brown leads. 

Clutch Switch 

1. Late models have a clutch starter 
syvitch incorporated into the clutch lever 
holder to prey cut operation of the elec¬ 
tric starter when in gear yvith the clutch 
engaged. 

2. Check for continuity betyveen the 
green and green/red syvitch leads. Conti¬ 
nuity should exist only when the clutch is 
disengaged. 

Brake Light Switches 

1. Check for continuit) across the front 
brake light syvitch terminals. Continuity 
should occur when the brake lever has 
moved 5-10 mm (0.2-0.4 in.), measured 
at the tip of the lever. 

2. Check for continuity between the 
black and green/yelloyv leads to check 
the rear brake light syvitch. Continuity 
should occur when the brake pedal has 
moved about 25 mm (I in.). This syvitch is 
adjustable. 


Headlight Switch 
(Late-Type) 

1. There are five headlight syvitch 
leads and there should be no continuity 
betyveen them when the syvitch is "olT.” 

2. When the syvitch is “on,” continuity 
must he present betyveen the yelloyv and 
yelloyv/white leads, and betyveen the 
black, broyvn/blue, and black/red leads. 


Headlight Switch 
(Early Type) 

1. When the syvitch is “oil," there 
should not be continuity betyveen the 
leads. 

2. When the syvitch is in the high- 
beam position (II), there should he conti¬ 
nuity between the yelloyv/yvhite and the 
yelloyv leads and between the black, 
blue, and brovvn/whitc leads. 

3. When the syvitch is in the low-beam 
(L) position, there must be continuity be¬ 
tyveen the yelloyv/yvhite and yelloyv 
leads, and betyveen the black, white, and 
broyvn/yvhite leads. 

Dimmer Switch 

On late models yvith a separate dimmer 
syvitch on the left handlebar: 

1. In the high position, there must he 
continuity betyveen black/yellow and 
blue yvircs. 

2. In the loyv-beam position, there 
must be continuity betyveen the 
black/yellow and the white yvires. 

Turn Signal Switch 

1. When the left-hand turn signal is ac¬ 
tivated, there yvill he continuity betyveen 
the gray lead and the orange lead. 

2. When the right-hand syvitch is ac¬ 
tivated, continuity yvill exist betyveen the 
gray lead and the light blue lead. 
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WIRING DIAGRAMS 
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WIRING DIAGRAMS 
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WIRING DIAGRAMS 



WHEELS, HUBS. AND BRAKES 

Removal and Installation 

FRONT 

Drum Brake 

1. Place the motorcycle on the center 
stand, and place a support under the 
engine to raise the front wheel at least 2 
in. off the ground. 

2. Disconnect the speedometer cable 
from the brake plate after removing the 
phillips head set screw. 

3. Screw the locknut off the front brake 
cable adjuster, and run the adjuster in to 
give as much slack in the cable as pos¬ 
sible. 

4. Remove the cotter pin from the 
brake lever on the brake plate. Then pull 
the lever back by hand and disconnect 
the brake cable from the lever and the 
brake plate. 

5. Remove the bolt securing the brake 
anchor to the front hub. 

6. Remove the two nuts, plain 
washers, and lockwashers fro n each axle 
cap. Remove the caps. The front wheel 
can now be removed. 

7. To install, hold the wheel in place 
and install the axle caps, plain washers, 
lockwashers, and nuts in that order. 

CAUTION: The axle caps arc tna - 

chiucd unevenly (one side is slightly 
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CHASSIS 



Cap should Couch fork at front with space* .it rear 


higher than the other) the high side 
MUST face the front. The front holt 
should also he tightened jirst so that a 
small gaj) exists between the hot tom of 
the fork slider and the axle cap at the 
rear. If in doubt which side is the high 
side . place a straightedge across the 
top of the cap. the high side should he 
apparent. 

H. Connect the speedometer cable to 
the brake plate, and secure it in place 
with the phillips head set screw. 

9. Bolt the brake anchor to the brake 
plate. Connect the brake cable to the 
brake lexer and then to tin* brake plate. 


Adjust the cable free-play to 10-20 mm 
(0.6-0.8 in.) with the cable adjuster on 
the brake plate. 

Disc Brake 

1. Place the motorcycle on the center 
stand, and place a support under the 
engine to raise the front wheel at least 2 
in. off the ground. 

2. Disconnect the speedometer cable 
from the speedometer drive housing alter 
removing the phillips head set screw. 

3. Remove the two nuts, plain 
washers, and lockwashers from each axle 
cap. Remove the caps. The front wheel 
can now be removed.- 

CAUTION: Do not squeeze the brake 
lever when the front wheel is removed. 
This will force the piston in the caliper 
out. 

4. To install, hold the wheel in place 
with the speedometer drive housing lac¬ 
ing slightlx down and to the rear, and in¬ 
stall the axle caps, plain washers, lock¬ 
washers, and nuts in that order. 

CAUTION: The axle caps are ma¬ 
chined unevenly (one side is slightly 
higher than the other ) the high side 
MUST face the front. The front holts 
should also he tightened Just starting 
on the disc side so that a small gap 
exists between the bottom of the fork 
slider and the axle cap at the rear. If in 
doubt which side is the high side , place 
a straightedge across the top of the 
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cap , the high side should be apparent. 

5. Connect the speedometer cable to 
the speedometer drive housing, and se¬ 
cure it in place with the phillips head set 
screw. 

REAR 

1. Place the motorcycle on its center 
stand so that the rear wheel is off the 
ground. 

2. Remove the mufflers (CB models 
only), or remove the lower shock mount¬ 
ing bolts so the axle drops below the muf¬ 
flers. 

3. Remove the cotter pin, nut, lock- 
washer, and plain washer from the brake 
anchor bolt, and separate the brake an¬ 
chor from the brake plate. 

4. Remove the rear brake adjusting 
nut, depress the brake pedal, and sepa¬ 
rate the brake rod from the brake lever. 
Place the clevis pin, spring, and adjusting 
nut on the brake rod for safekeeping. 



Disconnecting the rear brake anchor at the brake 
plate 

5. Remove the cotter pin from the 
rear axle nut. Remove the axle nut and 
flat washer. 

6. Remove the master!ink from the 
drive chain. Place the masterlink on the 
end of the chain for safekeeping. If the 
chain doesn’t have a masterlink, loosen 
the chain adjuster locknuts and run the 
adjusters in. Move the wheel forward in 
the swing arm and slip the drive chain ofT 
the rear sprocket once the axle is re¬ 
moved. This can be done for either type 
of chain and does not require remov al of 
the masterlink. 

7. Pull the axle out from the right- 
side and remove the wheel assembly 
from the swing arm. 

NOTE: Place the wheel spacers on the 

axle in the order that they are re¬ 
moved , and screw the axle mit on the 

axle for safekeeping. 

8. To install the wheel: wrap the 
drive chain around the rear sprocket. 
Mold the wheel in place and slip the axle 
in place from the right-side. Be sure that 
the wheel spacers are in their correct lo¬ 
cations. If the masterlink was removed, 
place both ends of the chain on the rear 
sprocket and install the masterlink as 
shown with the open end of the spring 
clip facing opposite the direction of rota¬ 
tion. 

9. Turn the axle nut on finger-tight. 
Adjust the drive chain slack; the slack, 
measured midway between the sprock¬ 
ets, should be about % in. Refer to 
’’Maintenance.” 

10. Secure the brake anchor to the 
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DIRECTION OF TRAVEL 

Install the spring clip with the closed end facing 
the direction of chain travel 

brake plate with a plain washer, lock- 
washer, nut, and a new cotter pin in that 
order. 

11. Slip the brake cable or brake rod 
through the fitting in the brake lever and 
screw on the adjusting nut. Adjust the 
cable so that the brake pedal has 1 in. of 
free-play before the brake shoes contact 
the drum. 

12. Tighten the axle nut to the proper 
torque. The proper torque for your model 
can be found in the “Chassis Torque 
Specifications” chart at the end of this 
section. Then back the nut off until a slot 
in the axle nut is lined up with a hole in 
the axle. Secure the axle nut in place with 
a new cotter pin. 

Drum Brake Service 

All models use a single-leading shoe 
rear brake, while, a twin-leading shoe is 
used on the front. Hondas use brakes in 
which the lining is bonded to the brake 
shoe. Lining and shoe, therefore, are pur¬ 
chased and replaced as a single unit 

1. Remov e the wheel from the motor¬ 
cycle. On the front wheel, unscrew the 
axle. Remove the brake plate from the 
hub. 

2. Brakes can be inspected on the 
brake plate. 

3. Inspect the lining for wear. There 
should be at least 0.1 in. (2.5 mm) of lin¬ 
ing material left (measured at the linings 
thinnest point) or the shoes must be re¬ 
placed. 

4. Inspect the linings for grooves or 
scoring. These may lie caused by par¬ 
ticles of dirt which have entered the 
drum. If badly scored, the shoes should 
he replaced. If scoring of the shoes is ev i¬ 
dent, the drum should be inspected for 
the same type of damage. 

Be sure that there is no oil or grease 
present on the linings. Oil-impregnated 
linings must be replaced. If the linings 
show this condition, determine the 
source of the lubricant: defective wheel 
bearing oil seals, excessive chain lube, 
etc. 

5. If the linings are usable, rough up 
the surface with coarse sandpaper. Then 
clean the linings with alcohol or laquer 
thinner. Clean the brake drum with the 
same solvent. 

6. To disassemble the brake plate, re¬ 
move the cotter pin(s) and washer(s) from 
the brake pivot(s). Grasp each shoe and 
fold them toward the center of the brake 
plate. They may be installed in the same 
manner. 

7. Remov e the brake' springs. Re¬ 
move the brake lever pinch-bolt(s) and 
pull the lever(s) ofT the splined brake 
cam(s). 



Removing the shoes from the plate 

NOTE: The plurals refer to the twin¬ 
leading shoe brakes. 

8. Push the brake cam(s) out of the 
brake plate from the outside using hand- 
pressure or if necessary In tapping with a 
plastic mallet. Remove the plain washer 
and dust seals from the brake plate. 

9. Check that the brake lever pinch- 
bolts are not bent. Tins can easily happen 
if they are overtightened. Replace any 
bolts in this condition. Inspect the brake 
lever splines and replace the lever(s) if 
these are worn or stripped. 

10. Inspect the splines on the brake 
cam(s). These should be in good condi¬ 
tion. Check that the brake cam(s) are not 
bent and that they can rotate freely in the 
brake plate passage. If it will not, use a 
fine grade of sandpaper on the camshafts 
and the surface of the brake plate pas¬ 
sage. 

11. Clean the cam(s) thoroughly in a 
solvent to remove any old grease, rust, or 
corrosion. Use sandpaper or emery cloth 
to polish the cams. Clean ofT any residue; 
before reassembly, smear the cams with 
chassis grease. 

12. Inspect the brake plate for cracks 
or fractures, and replace it if necessary. 

13. Check the condition of the brake 
springs, noting any twisted or fatigued 
hooks. Replace any broken, rusted, or old 
springs with new ones. 

14. Clean all parts thoroughly with a 
suitable solvent, making a special effort 
to remov e the dust and built-up dirt from 
the backing plate. 

15. When reassembling the hub, note 
the following points: 

a. Ensure that the brake cams are 
lubricated with chassis grease; 

b. The use of new dust seals is rec¬ 
ommended; 

c. Lubricate the brake shoe pivot 
points with a little grease; 

d. Install the shoes as on removal. 
Mook them together with the springs, 
and fold them down over the brake 
cam(s) and pivot(s). Install new cotter 
pins to the pivot points; 

e. When installing the brake lever 
on the brake cam, be sure that the 
punch marks on the lever and cam 
align. 

409 








Honda 350-360 Twins 


BRAKE DRUMS 

1. Upon disassembly of the hub, in¬ 
spect the brake drum surface for condi¬ 
tion. The drums must be clean and free 
from score marks or rust. 

2 Rust can be removed from the drum 
surface with sandpaper. Polish the sur¬ 
face until it is shiny, then clean it 
thoroughly. 

3. Alcohol or lacquer thinner can be 
used to remove dirt or deposits from the 
drum. 

4. The drum should lie checked for 
concentricity. An out-of-round condition 
is usually noticeable as an on-off-on feel¬ 
ing when the brake is applied while rid¬ 
ing. With the wheel assembly mounted 
on the machine, spin the wheel while ap¬ 
plying the brake very lightly. The rub¬ 
bing noise ot the brakes against the drum 
should be heard for the entire resolution 
of the w heel. 

5. An out-of-round condition and most 
scoring can lie removed by having the 
drum turned on a lathe. 


Disc Brake Service 

When handling disc brake fluid, ob¬ 
serve the following cautions: 

a. Brake fluid absorbs moisture very 
quickly, and then becomes useless. 
Therefore, never use fluid from an old 
or unsealed container; 

b. Brake fluid will quickly damage 
paint. Place a protective cover on the 
gas tank; 

c. Use only DOT #3 brake fluid. 


FLUSHING 

The brake system should be flushed 
out every 8,()00 miles, or once a year. 

1. Attach a length of vinyl tube, about 
4 mm in diameter, to the bleed screw on 
the brake caliper and put the other end 
into a small container. 

2. Remove the master cylinder cap, 
and the diaphragm. Loosen the bleed 
screw about Vi turn. Pull the brake lever 
slowly to the handgrip, then tighten the 
bleed screw. Release the lever. Repeat 
until the master cylinder is almost empty. 

3. Add new brake fluid to the master 
cylinder and continue squeezing and re¬ 
leasing the brake lever slowly until the 
new fluid begins to come out of the vinyl 
tube. Bleed the system as outlined 
below. 


BLEEDING 

1. Needed for this operation are a 
torque wrench, a small cup, and a vinyl 
tube with an inside diameter of 4 mm. 

2. Be sure that the reservoir is topped 
up. After checking the reservoir level, 
replace the diaphragm and cap. 

3. Connect the vinyl tube to the bleed 
screw on the caliper, making sure that it 
is a tight fit; then insert the other end of 
the tube into a small container with sev¬ 
eral inches of brake fluid in it. Be sure 
that the end of the tube is below the level 
of the fluid in the container. 

4. Applv the brake lexer slowly sev¬ 
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Front disc brake components 


1. 8oo» clip 
2 Boot 

3. Internal circlip 

4 Piston 

5 Primory cup 
6. Oil cup cop 

7 Diophrogro 

8 Mailer cylinder 

9 Oil bolt 

10 Front broke Sate 


1 1. Stop iwitch 

12 3-way joint 
13. Front broke hose 
I 4. Front broke pipe 
15 Coliper holder joint 

16. Coliper holder 

17. Coliper adjust bolt 

18. Caliper half (inner) 

19. Pod (inner) 

20 Cotter pin 


21. Pod (outer) 

22 Piston 

23. Coliper half (outer) 

24. Bleeder volve 

25 Coliper securing bolts 
26. Front brake disc 

27 Coliper holder 

28 Disc cower 


eral times, then hold it ON. 

5. While holding the brake lexer on, 
loosen the bleed screw. The brake lexer 
will be pulled toxx'ard the handgrip. 
Close the bleed screxv BEFORE the 
lever bottoms out on the handgrip. 

6. Repeat the procedure until the fluid 
issuing from the loxver end of the tube is 
completely free of air bubbles. 

NOTE: During the operation , keep a 
check on the reservoir fluid level . 
maintaining it near its normal posi¬ 
tion. 

7. Tighten the bleed screxv to 4.5-6.7 ft 
lbs. 

8. Top up the reservoir to the level 
line. 

PAD REPLACEMENT 

1. Both pads should be replaced as a 
set when either pad is xvorn past the red 



limit line. 

2. Disconnect the brake line from cal¬ 
iper A and cover the open end xvith the 
rubber bleeder cap, xvhich xvill keep out 
dirt or foreign matter. 



To remove ibe caliper halves for replacement ol 
ihe pads, disconnect the brake line (1), remove the 
setting bolls (2). and remove the caliper halves (3 
and 4) 

3. Loosen the caliper setting bolts 
about Va turn. 

4. Remove the front xvheel. Now the 
caliper setting bolts can be removed, and 
the two caliper halves can be separated 
from the caliper pivot arm. 

5. To remoxe pad B (the pad closest 
to the xvheel) from caliper B, remove the 
cotter pin from the top of the pad. 

6. To remove pad A (piston pad) from 
Caliper A, hold the caliper xvith the pad 
facing doxvn, and tap the caliper lightly 
on top. The pad should fall out. 
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To remove pad B (2) from caliper B (1), firs! re¬ 
move co!ler pm (3) 


7. When installing pads, apply a 
small amount of silicon grease to the 
sides of the pad, and to the center of the 
back of the pad. 

CAUTION: Avoid getting any grease 
or oil on the braking surface of the 
pad. 

8. Install pad B into Caliper B and 
secure with a new cotter pin. Install pad 
A into caliper A with the slot in the pad 
facing the top of the caliper. 

9. Install the two caliper halves to the 
caliper pivot arm and tighten the two set¬ 
ting bolts. 

NOTE: Fitting new pads in the place 
of a set which were considerably worn 
will cause the fluid level to rise. The 
excess fluid will be forced out of the 
inlet passage when the front wheel is 
mounted and the piston is forced back 
into the caliper. 

10. Install the front wheel taking care 
to locate the disc between the pads. It 
may be necessary to turn the caliper ad¬ 
justing screw clockwise to fit the wheel. 
The piston pad may have to be forced 
back in the caliper. With the wheel in 
place connect the brake line and check 
that the setting bolts are tightened to the 
proper torque of 9-12 ft lbs. Adjust the 
caliper and bleed the system. 

NOTE. After installing new pads, 
avoid hard application of the brake for 
at least 50 miles. 

CALIPER ADJUSTMENT 

1. The caliper should be adjusted 
whenever the pads are replaced. 

2. Place the motorcycle on the center 
stand, and place a support under the 
engine to raise the front wheel off the 
ground. 



Caliper adjusting screw (1), and locknu! (2) 


3. Using a 10 mm socket, loosen the 
adjuster screw locknut. With a small 
screwdriver turn the adjusting screw 
clockwise until the wheel rotates freely. 


then rotate the adjusting screw coun¬ 
terclockwise until the fixed pad (pad B) 
just contacts the disc. 

4. Turn the adjusting screw another 
V 2 -I turn clockwise so that there is a 
small clearance between pad B and the 
disc. Tighten the locknut. 

CALIPER REMOVAL AND 
DISASSEMBLY 

NOTE: A compressed air supply will 

be necessary to remove the piston from 

the caliper. 

1. Remove the front wheel. 

2. Disconnect the hydraulic brake line 
from the caliper, and fit the rubber cap 
from the bleeder valve onto the end of 
the brake line to prevent dirt from enter¬ 
ing the system. 

3. Remove the caliper adjusting screw 
locknut from the adjusting screw and un¬ 
screw the adjusting screw from the right- 
side. Remove the adjusting screw spring. 



Calipt*r mounting 1 x>lIs (1 and 2), and adjusting 
stress (3) 


4. Remove the three mounting bolts 
which secure the caliper pivot ami to the 
left fork slider. Remove the mud guard 
and the caliper assembly. The piv ot shaft 
can l>e pulled from the pivot arm. 

NOTE: The two caliper halves can be 
removed from the pivot arm atid disas¬ 
sembled without removing the pivot 
arm or the front wheel. To remove the 
caliper halves in this manner, see the 
section under “Pad Replacement 

5. To disassemble the caliper, remove 
the two setting bolts from the caliper and 
separate the two caliper halves from the 
caliper pivot arm. Remove the two pads 
as described under “Pad Replacement.“ 

6. Remove the piston from caliper A 
by blowing compressed air into the fluid 
inlet passage. 

7. The piston seal can be removed 
from caliper A using a wood or plastic 
tool. However, note that if the cylinder 
walls are scored while remov ing the seal, 
the caliper half will have to be replaced. 

CALIPER INSPECTION 

1. Check pad wear. If either pad is 
worn past the red limit line, replace both 
pads as a set. 

2. Measure the inside diameter of the 
caliper cylinder bore and the outside di¬ 
ameter of the piston. Compare the mea¬ 
sured value with the service limit given 
at the end of this section; if either part is 
wom beyond its service limit, it must be 
replaced. 

3. Check the bore in caliper A for 
scoring. If scoring is evident, the caliper 
half should be replaced. 


4. Check the piston for scoring; re¬ 
place it if scoring is evident. 

5. Check the pivot shaft for wear, also 
check the pivot arm for wear at the pivot 
points. Replace as necessary. 

6. Check the condition of the two pivot 
shaft O-rings. If they are tom or cracked 
they should be replaced with new ones. 

CALIPER ASSEMBLY AND 
INSTALLATION 

Since it is imperative that no dirt or 
foreign matter be allowed to enter the 
hydraulic system, assembly should take 
place in a clean area preferably on a sheet 
of white paper. 

Clean and lubricate all internal brake 
parts with fresh DOT 3 brake fluid before 
assembly. 

Use only genuine Honda replacement 
parts when replacing any parts in the 
brake system. 

1. Install the pivot shaft into the pivot 
arm. Be sure to apply some grease to the 
pivot points. Note that an O-ring is fitted 
to either side of the pivot arm. 

2. Mount the pivot arm to the left fork 
slider with the three mounting bolts. In¬ 
stall the adjusting screw, spring, and 
locknut. 

3. Install the piston seal into the cali¬ 
per using a wood or plastic tool. Take 
care not to score the cylinder bore. In¬ 
stalling a new seal is recommended. 

4. Install the piston into the caliper 
half, then install the piston pad. Install 
the fixed pad to caliper B and secure it 
with a new cotter pin. 

5. Install the two caliper halves to the 
pivot arm, and torque the setting bolts to 
9-12 ft lbs. 

6. Mount the front wheel. Bleed the 
brake as described under “Bleeding”. 
Adjust the caliper as described under 
“Caliper Adjustment”. 

BRAKE DISC 

1. Check the disc for run-out by secur¬ 
ing a dial gauge to the fork slider. If the 
run-out is 0.3 mm (0.0118 in.) or more, 
remove the disc and check it for warpage. 
Maximum warpage is 0.3 mm (0.0118 in.) 
If the disc is not warped, suspect the 
wheel bearings. 

2. Measure the thickness of the disc. 
Minimum allowable thickness is 6.0 mm 
(0.236 in.) 

3. To remove the disc, remove the 
front wheel, bend down the locking tabs 
on the disc securing nuts, and remove the 
nuts. 

4. When installing the disc, care 
should be taken to tighten the bolts 
evenly and gradually until the proper 
torque of 13-16.6 ft lbs is reached. En¬ 
sure that the locking tabs are bent up 
against the flats on the disc bolts. 

Master Cylinder 

REMOVAL AND DISASSEMBLY 

NOTE: Be very careful when remov¬ 
ing and replacing the master cylinder 
or refilling the reservoir. Brake fluid 
can remove paint or damage plastic in 
seconds and therefore should be han¬ 
dled with care. 
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1 Place a cloth underneath the con¬ 
nection to absorb anv spilled fluid and 
disconnect the brake line from the master 
cylinder. Co\ er the open end of the brake 
line with a plastic bag secured with a rub¬ 
ber band to present dirt from entering 
the brake s\ stem 

2. Remove tin* two mounting bolts and 
remove the master t > Imder from the 
handlebar Unscrew the reservoir cap 
and discard the brake fluid. 

3. Remove the brake lever by un¬ 
screwing the pivot bolt. 

4 Carefull) remove the boot and 18 
mm snap-ring. 

5. Remove the piston, check valve, re¬ 
turn spring, and primary cup by blowing 
compressed .dr into the brake line fitting 
or by carefullv pushing it out with a 
wooden dowel. 




* 


c\ 


(i) 


S> 
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Removing ihe primary cup (1) willi compressed air 


INSPECTION 

1. Clean all components in clean brake 
fluid. 

2. Check the master cylinder bore for 
signs of wear, groov es, scoring, etc. 

3. Check the piston for scoring or 
grooves. 

4. Replace the primary cup with a new 
item each time it is removed. 

5. Replace any rubber items which 
show signs of wear or age, cracks, brittle 
condition, etc. 

ASSEMBLY AND INSTALLATION 

I Coat all internal brake parts with 
fresh brake fluid, including the bore in 
the master cylinder. 



Installing check \.»l\c (t) 
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2. Install the return spring to the check 
valve and install them into the master 
cvlinder. Be sure that the check valve is 
facing the correct direction. 

3. Install the primary cup after lubri¬ 
cating it with fresh brake fluid. 

NOTE: Make sure that the primary 
cup does not /urn sideways during in¬ 
stallation 

4. Install the piston assembly and 18 


4. Remove the wheel bearings by 
reaching through the center of the hub 
with a long drift and tapping one of the 
bearings ev enly around its circumference 
until it is removed. Be careful not to turn 
the bearing sideways in its seat on re¬ 
moval as there is danger of causing dam¬ 
age to the hub. 



* Installing primary cup (t) 

mm snap-ring. Install the boot and brake 
lever. 

5. Mount the master cylinder on the 
handlebar. Connect the brake line and 
torque the banjo bolt to 24-29 ft lbs. Fill 
the reservoir with fresh brake fluid and 
bleed the system as previously de¬ 
scribed. 

NOTE: Be sure that there is a joint 
washer on either side of the brake line 
where it is bolted to the master cylin¬ 
der. 

Wheel Bearings 

Removal of the wheel bearings neces¬ 
sitates removing the hub oil seals. These 
must be replaced with new ones upon 
reassembly. 

DISASSEMBLY 

1. Remove the wheel. For the front 
wheel remove the axle, side collar, and 
brake plate (drum brakes), or the speed¬ 
ometer drive housing (disc brakes). On 
the rear wheel, remove the brake plate 
and any side collars. 

2. Remove any dust covers, or dust 
seals. Unscrew the bearing retainer, if fit¬ 
ted (all rear wheels; sprocket side and 
disc brake, disc side). 


Removing (taring retainer (350 shown) 

3. Pry out the oil seal. An oil seal is fit¬ 
ted to the disc side on disc brake wheels 
and on the side opposite the brake plate 
on wheels fitted with a drum brake. Use a 
small screwdriver, or, preferably, an 
elbow-shaped tool to remov e the oil seal. 


Removing wheel bearing 

5. When either bearing is removed, 
the spacer tube can be remove from the 
hub. After removing the spacer tube, re¬ 
move the other bearing in the same man¬ 
ner as the first. 

NOTE: On some models , especially 
high mileage machines, the huh should 
be heated gently with a propane torch 
in the vicinity of the bearing bosses to 
facilitate removal. 

INSPECTION 

1. Clean the bearings and spacer tube 
in a suitable solvent, remov ing all of the 
old grease. At this point, it would be wise 
to clean out the hub as well. 

2. Check the bearing bosses in the hub 
for scuffs, cracks, or distortion. If they are 
in any wav damaged, the hub must be re¬ 
placed. 

3. Check the condition of the spacer 
tube, and replace it if damaged. 

4. Bearing condition is very important. 
Check the balls themselves for pitting, 
wear, or rust. 

5. Apply a few drops of light oil to the 
bearing and spin it. The bearing must ro¬ 
tate smoothly and freely. Any roughness 
or binding in rotation will necessitate a 
new bearing. 

6. Note that the bearings must be re¬ 
placed in pairs. 

ASSEMBLY 

Assembly is in the reverse order of dis¬ 
assembly; however, note* the following 
points: 
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1. Obtain a good grade of wheel bear¬ 
ing grease (such as Lithium or Moly) to 
lubricate the wheel bearings. 

2. Pack the wheel bearings until they 
are completely filled. 

3. Place a small amount of wheel bear-, 
ing grease to the inside of the hub and 
drive one of the bearings into its seat In¬ 
stall the retainer if so equipped. Install 
the spacer tube and drive the other bear¬ 
ing into its seat. The sealed surface of the 
bearing must face the outside of the hub. 

NOTE: When a bearing retainer is fit¬ 
ted, the bearing closest to the retainer 
should be installed first. Then install 
and tighten the retainer, spacer tube , 
and the other bearing. 

4. Replace all of the oil seals with new 
ones. 


FRONT FORKS 

Removal and Disassembly 

Two basic types of front forks arc* used: 
internal or external fork springs. 

1. Remove the front wheel and fender. 

2. On disc brake models remove the 
three caliper mounting bolts and adjust¬ 
ing screw from the left fork slider, and lift 
the caliper away from the fork leg. 

CAUTION: Do not allow the caliper to 
hang by the brake line. Tie it out of the 
way with some string or wire. 

3. Loosen the fork filler caps as they 
may be difficult to remove once the fork 
leg is removed from the motorcycle. 

4. On 360 models, remove the emblem 
from the lower triple clamp. 

5. Loosen the pinch-bolts on the upper 
triple clamp (if fitted) and then loosen the 
pinch-bolts on the lower triple clamp. 
Remove the fork legs one at a time by 
pulling them down. 

NOTE: From this point disassembly 
and inspection refers to one fork leg, 
but applies to both. 


i 





Early model 350 fronl forks 



1 

2 

3 

4 

5 

6 
7 

a 

9 

10 


Lite model 3-50 front forks (Ct. shown) 


Reflector 
Reflector bote 
Fork leg right 
Fork spring 
Fork tube 
Fork slider 
Domper 
Spring seof 
Domper rod nut 
Fo'k assembly lelt 


11 

Fork vlider 

21 

12 

Buvh 

22 

13 

Heodlight mount right 

23 

14 

Headlight mount left 

24 

15 

Fork boot 

25 

16 

Bu»h 

26 

17 

Fork ilider ol!en bolt 

27 

II 

Fork Tiller cop 

28 

19 

Drom plug wother 

29 

20 

Allen bolt woiher 



Oil seal 
Drom plug 
Ante cop stud 
A*le copnut 
Washer 
lock washer 
Circlip 
O ring 
A»le cop 


6. Remov e the fork filler bolt from the 
top of the fork leg. Remove the spring 
(350 to K3, 360) and invert the fork over a 
container to drain off the oil. 

7. Remove the rubber boot (if fitted). 
With an inpact driver remove the screw 
from the bottom of the slider. Remov e the 
circlip at the top of the slider, and sepa¬ 
rate the slider from the fork tube. 

8. New oil seals should always be used 
once the slider has been separated from 
the tube. Pry out the old seal with a 
screwdriver, but be careful not to score 
the slider surface. 

9. On early model forks with the 
damper components on the fork tube: re¬ 
move the circlip at the bottom of the fork 
tube and take off the damper compo¬ 
nents. Use a new circlip upon assembly. 



Slider screw musl t»e removed with an impact 
driver 

Inspection 

1. Inspect the fork tubes for bends as 
might have been incurred in an accident. 


Replacement is recommended rather 
than attempting to straighten bent fork 
tubes. 

2. Check that the surface of the tube 
on which the slider components move 
are smooth and free of rust or scoring. 
Minor rusting should be removed with 
fine emery cloth. 

3. Check the spring condition; check 
that the spring heights are equal and that 
they are within the length specifications 
given at the end of this section. If either 
spring is compressed more than 0.25 in., 
both should be replaced. 

4. Check that the damper rod (where 
fitted) is straight and that all damper com¬ 
ponents are clean. 

5. On early-type forks, check the slider 
bushing for scoring or wear, and replace 
it if damaged. 

6. Replace the fork filler cap O-rings if 
they are not in good condition. 

7. Clean all metal parts thoroughly in a 
solvent and lubricate them lightly with 
fork oil before assembly. 

Assembly and Installation 

Assembly is in the reverse order of dis¬ 
assembly. Note the following points. 

1. On the early-type forks the oil seal 
must be placed on the fork tube before 
the damper components, and then in¬ 
serted in the slider with the fork tube. 

2. On the later model forks the oil seal 
can be driven into the slider before the 
fork tube is inserted. Use the old seal on 
top of the new one to drive it in, then 
remove the old seal. 

3. Refit the circlip, being sure that it is 
properly seated. The use of a new circlip 
is recommended. 
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1 Fork t*>g complete 

2 Filler cop 

3 O ring 

4 Sprang 

5 Pi»*on ring 
6. Damper rod 

7 Rebound tpnng 

8 Fork inner lube 

9 Oil lock piece 
10 Dutl cover 

1 I Stopper ring 

12 O.l >eol 

13 Fork ilider 

14 Drom plug 

15 Slider bolt 

16 A«1e cop 



Krnnl Inti ioinj*>iit'nK (360 models) 


4. Fill the forks with the correct grade 
and quantity of oil and install the filler 
caps. Install the fork legs into the triple 
clamps. Tighten the lower triple clamp 
pinch-holts and then check that the filler 
cap is tight. Tighten the upper triple 
clam]) holts (if fitted). 

5. Adjust the brake caliper (if fitted) 
alter assembly is complete. 


HANDLEBAR 

Disassembly 

1. On models with a disc brake remove 
the master cylinder by unscrewing the 
two clamp holts. 

2. Disconnect the front brake cable 
(drum brakes) at the lower end by loosen¬ 
ing the locknut on the cable adjuster on 
the brake plate. Screw the adjuster in to 
increase the amount of cable free-play. 
Remoxe the cotter pin from the brake 
lexer and pull the lexer back by hand, 
slip the cable end pin up and out of the 
brake lexer. 

3. Kemoxe the brake (drum brake) and 
clutch t ables from the handlebars hx loos¬ 
ening the adjuster locknut and screxxing 
the adjuster into the lexer housing. Line 
uj) the slots in the adjuster screxv and the 
locknut xx-ith the slot in the lexer housing. 
Pull the lexer back to the handlebar and 
pull the cable sheath out of the adjuster 
as the lexer is released. Remoxe the 
cable* end pin from the lexer. 

4 To disconnect the* clutch cable from 
the loxver end. remove the gearshift lexer 
and chain coxer. Screxx the adjuster on 
the chain cover in to increase the amount 
of cable free-plax. Disconnect the cable 
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from the clutch release mechanism in the 
chain coxer. 

a r - a 



( 2 ) 


Houle the throttle e.ihlev (2). as shown 

5. To remoxe the throttle eahle(s) from 
the txvist-grip, unscrexv the phillips head 
screxvs from the bottom of the throttle 
cable housing. Lift up the top of the hous¬ 
ing and disconnect the throttle eahle(s) 
from the txvist-grip. To replace the ca¬ 
blets), disconnect the cable from the car¬ 
buretor and route the nexv cable as 
shown. 

6. The electrical xviring for the horn, 
starter motor switch, dimmer switch, tun) 
signals, and kill switch can be discon¬ 
nected either in the headlight shell (350 
models) or under the fuel tank (360 mod¬ 
els). 

7. Hemoxe the handlebars by un- 
screxving the four bolts from the handle¬ 
bar holders (txvo bolts on each holder). 
Mark the front of each holder before it is 
removed so that they can be installed in 
the same direction. 

Inspection 

L Cheek the handlebar for a bent con¬ 
dition It is recommended that a bent 
handlebar be replaced as straightened 
handlebars xvdl be xveakened and max 
break under extreme use. 

2. Cheek that the brake, clutch, and 


throttle cables are not frayed at the ends. 
Replace any cable in this condition. 

3. Cheek that the cables moxe freely in 
their sheaths. Replace any cable xvith a 
bent or kinked sheath. 


Assembly 

1. Install the electrical switches on the 
handlebar pulling the xx ires through the 
center of the handlebars using a lead of 
xvire or string fastened to the longest 
xv ire. 

2. Mount the handlebars on the upper 
triple* clamp, and install the handlebar 
holders, xvith the punch mark on the 
handlebars aligned xvith the top of the 
loxver bolder. 

CAUTION: The handlebar holders are 
machined unevenly (one side is 
slightly higher than the other); the 
high side mast face the front. The high 
side {front) on some models can he 
identified Inj a punch mark on the top 
oj the holder . If in doubt u hich side is 
the high side . place the holder on a 
straightedge , the high side shouhl he 
apparent. 

Tighten the front bolt first, so that the 
upper and loxver holder are touching in 
the front and a small gap is left at the rear. 

3. Connect the cables to the controls. 
When installing the txvist-grip into the 
housing, be sure that the cable tensioner 
is correctly installed. 

4. The remainder of assembly is in the 
rexerse order of disassembly. 

5. Check the operation of all controls 
before riding the motorcy cle. 


STEERING STEM ASSEMBLY 
Bearing Adjustment 

On models equipped xvith a friction 
steering damper, the clamper should be 
loosened (eountereloekxvise) as much as 
possible so that it does not interfere xvith 
the bearing movement while cheeking or 
adjusting the hearing. II an oil damper is 
fitted, remoxe it from the steering stem. 

1. The steering stem bearings are un¬ 
caged #8 balls. They are adjusted by 
means of a ring nut beneath the upper 
triple clamp. 

2. To cheek bearing adjustment, sup¬ 
port the front xvheel off the ground. Grasp 
the tip ol the front lender, place your 
other hand beneath the loxver triple 
clamp at the frame lug. 

3. Attempt to moxe the lork by pulling 
up on the tip of the fender. If play or 
moxement can be felt at the loxver triple 
clamp, the hearings are adjusted too 
loosely or are worn. 

•4. Turn the forks sloxvly irom lock-to- 
loek. Moxement should be smooth, si¬ 
lent, and effortless. Ii any binding or un¬ 
even movement is felt, the balls and 
races are either too tightly adjusted or 
they are worn. If the steering feels uni¬ 
formly still, the bearings are too tightly 
adjusted If any noise is noted, the bear¬ 
ings are damaged or some are missing. 

5. With the front xvheel of! the ground, 
release the front folks from a fexx degrees 
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oft the centered position. The fork should 
fall freely to either side of their own 
weight. If they will not, the hearings are 
too tightly adjusted, the steering stem is 
bent, the races are extremely worn, or 
some of the hearings are missing. 



Adjusting tin* stirring hearing \Mlli llu* tlnml.i 
pin wrench 

6. To adjust the hearings, remove the 
front wheel, front forks, handlebars, and 
the upper triple clamp. The hearings are 
adjusted hv means of the adjuster nut 
under the upper triple clamp. 

7. Tighten or loosen the adjuster nut a 
little at a time until the steering stem ad¬ 
justment conforms to that outlined abo\e. 
Temporarily install the forks, upper triple 
clamp, and the steering stem nut to check 
the adjustment. 

8. If proper adjustment is not possible, 
the hearings and races will prohablv 
need to he replaced. 

Removal 

1. Remove the trout wheel, front forks, 
and handlebars. If a friction steering 
damper is fitted, remove it by removing 
the two cotter pins from under the lower 
triple clamp, and unscrewing the damper 
rod and removing the friction plates. It an 
oil shock damper is fitted, unbolt it Irom 
the lower triple clamp. 

2. Unscrew the steering stem nut and 
disconnect the speedometer and tachom¬ 
eter cables from their instruments. Re¬ 
move the upper triple clamp. 

3. Disconnect the wiring inside the 
headlight shell, and remove the head¬ 
light shell and the fork ears. 

4. Loosen the steering stem adjuster 
nut with a pin wrench, then hold the 
steering stem up while unscrewing the 
adjuster nut the rest of the way oft. Re¬ 
move the steering stem top cone race and 
the ball bearings from the top race. 

5. Carefully pull the steering stem out 
from the bottom. Some of the ball bear¬ 
ings from the lower race will probably 
fall out at this time so be prepared for 
this. 

6. Remove the bottom cone race, dust 
seal, and dust seal washer from the steer¬ 
ing stem if they are to be replaced. These 
will have to be pried off with a chisel, 
therefore only remov e them if necessary. 

7. The bearing races in the frame lug 
are a press-fit and should not be remov ed 



Rrtnns »ng llu* Ix.iring races in llu* Ir.ime lug with a 
hammer ami pmii h 


unless replacement is necessary. If re¬ 
placement is necessarv, the old races can 
be removed by reaching through the 
frame lug w ith a suitable punch and tap¬ 
ping the race evenlv around its circumfer¬ 
ence to remove it from the inside of the 
frame lug. Be sure that the race does not 
become cocked in its seat upon removal. 

New races are installed with a suitable 
sized bearing driver: i.e., one which will 
drive the race squarely into its seat. Be 
certain that the race goes straight in. 

These races can also be installed using 
a block of hard wood of sufficient size to 
cover the race in place of a bearing 
driver. 

Inspection 

I. Wash the ball bearings in a suitable 
solvent. 


2. Clean all of the old grease from the 
bearing race surfaces, steering stem, and 
frame lug. 

3. Inspect the bearing race surfaces. 
They must be clean and smooth. That is 
free from any cracks, scoring, rust, or in¬ 
dentations. Run your finger around each 
of the bearing races. Note any roughness 
or ripples on the race surface. If any im¬ 
perfections are noted, both the sets of 
races and all of the balls must be re¬ 
placed. 

4. Check the balls themselves for rust, 
pitting, scoring, or Hat spots. If the balls 
are found to be defective in any way, the 
balls and both sets of races must be re¬ 
placed. 

NOTE: Balls and races must always be 

replaced in a set as worn races will de¬ 
stroy new halls and worn balls will 

destroy new races. 

5. Check the dust seal for condition 
and replace if torn or cracked. 

6. Check the steering stem for cracks 
or a bent condition; this is especially im¬ 
portant if the bike has been involved in a 
spill. 

Installation 

1. Install the dust seal washer, dust 
seal, and lower cone race on the steering 
stem. Use a good grade of bearing grease 
to coat the bottom cone race and the 
upper race in the frame lug. 

2. Embed 18 balls into the grease of 
the top frame lug and 19 balls into the 
grease of the lower cone race. 

3. When the balls are in place, slip the 
steering stem through the frame lug and 
hold it in place while refitting the top 
cone race and threading on the adjuster 
nut. 

4 Tighten the adjuster nut all of the 
wav by hand, rotating the steering stem 
to work the grease into the balls. 

5. Tighten the adjuster nut until the 
steering stem turns freely, blit has no 
play. 

6 Install the fork tubes, headlight as¬ 
sembly, and upper triple clamp. Hat 
washer, and steering stem nut. Check 
that the stem moves freely to the steering 
lock of its own weight when released from 
5°-10° off center; if not check for: 

a. Steering bearings too tight; 

b. Bent steering stem; 

c. Worn races or balls. 

7. Install the front fender, front wheel, 
and handlebars. 


REAR SHOCK ABSORBERS 

No service to the rear shock is possible. 
In the event of oil leaks, bent or broken 
plunger shaft, dented or otherwise dam¬ 
aged case, the shock absorber must be re¬ 
placed. 

If the shock absorbers are somewhat 
old, and one fails in the course of normal 
usage, it would be a good idea to replace 
both shocks to insure equal damping 
characteristics. 

CAUTION: Do not attempt to disas¬ 
semble the rear shocks. Gas is under 
high pressure. 
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To check a shock which is removed 
from the machine, place the bottom end 
on the ground and use the weight o! your 
body to compress it as much as possible. 
Release one shock and note the rebound 
behavior. If the shock returns (juieklv at 
first, then slowly returns to the normal 
length, it is serv iceable. If it returns to its 
normal length all at once, it should be re¬ 
placed. 


SWING ARM 

All Models 

INSPECTION 

1. Disconnect the chain. Remove the 
rear wheel and sprocket assembly . 



Swing arm com|*men!s (350) 


2. Remove the shock absorbers and 
chain guard. 

3. Measure the distance between the 
top and bottom shock absorber mounts on 
both sides. The two measurements must 
be identical, or the swing arm will have 
to be replaced or fixed. 

4. Check that the rear wheel mounting 
plates are parallel. 

5. Grasp (lie legs of the swing arm and 
attempt to move it from side-to-side. Any 
noticeable side-play will indicate that the 
swing arm bushings in the frame need re¬ 
placement. 

The swing arm is most likely to be 
damaged if the machine is operated for 
any length of time with a broken or other¬ 
wise defective shock absorber. 


REMOVAL AND INSTALLATION 

1. 360 models: Proceed as above. 
Then unscrew the swing arm pivot bolt 
nut, and pull out the pivot bolt. 

2. 350 models: Proceed as above. 
Then remove the shifter linkage. Remove 
two 6 mm bolts and one 8 mm bolt from 
each of the side plates. Remov e the nut 
from the pivot bolt and remove the pivot 
boll and the two side plates. 

3. Remove the swing arm. 

4. The swing arm should be inspected 
for cracks or fractures, especially around 
the welds. 

5. After removing the swing arm, the 
dust seals and the swing arm bushings 
and center collars can be replaced. This 
should be done every’ 10,000 miles or 
more often depending on how the ma¬ 
chine is used, or if the bushings are worn. 

6. Using a small drift, push the center 
collar out of the swing ami. Remove the 
bushings, tapping them out with a long 
drilt and hammer. Once the bushings are 
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i. 

2 

3 

4 

5 
6 . 

7 

8 
9 

10 

11 

12 

13 

14 

15 
16 . 
17 
18 . 

19 

20 


Chain guard 
Plug 

Shock abtarber oucmbly 

Bulbing 

Tap maun? 

Split collar 
locknut 
Damper 

Upper ipring leal 
Spring 

Spring guide 
Spacer 

Spring adjutfer 
Damper 
Dutl teal 

Swing arm bulbing 
Swing arm 
Center collar 
Brake anchor 
Swing arm pivot ball 


(15) 



(14) 




Swing arm components (360) 


removed, they should be replaced. 

7. Lubricate the new bushings and 
both the inside and outside of the inner 
collar with a good chassis grease. Press in 
one hushing, refit the inner collar and in¬ 
stall the other bushing. 

8. Install the two inner dust seals and 
swing arm on the machine. Install the 
two outside dust seals and side plates 
(350). After tightening the swing arm 
pivot shaft nut, move the swing arm up 
and down to ensure that movement is 
smooth and effortless. 




Hcmosing tin* center collar front the swing arm 
(350) 


Disc Brake Torque 
Specifications 


C nnijKinriil 

Thread 

Diameter 

(mtn) 

Tarqur 
i ft Jli.i 

Master cylinder banjo IhjUs - 

24 6-28.9 

Front brake disc nuts 

8 

13.0-16.fi 

Brake line joint 

6 

5 8-7.2 

Brake hose joint 

— 

13-7 2 

Master cylinder holt 

6 

5 7-7 2 


Removing (lie swing arm Rushings (350 shown) Caliper mounting lx»!ts - 24.6-28.0 


Disc 

Brake Specifications 


Measurement 

Standard (in mm) So 

r t tee /.?mif (in. mm) 

II) of ealiper cylinder 

1.5032-1 5039/38.18-38.20 

1.5045/38.215 

OI) of caliper piston 

1.5006-1 5032/3S. 115-38.18 

1.5002/38 105 

11) of master cylinder 

0.5512-0.5529/14 000-14 043 

0.5534/14 055 

OI) of master cylinder 
piston 

0.5495-0.5506/13 957-13 9S4 

0.5188/13.910 

Tiiickness ol disc 

0.2717-0.2795/6.9-7.1 

0 2362/6 0 

Dim run-out 

0.002/0.05 

0.0118/0 3 

Pad-to-disc clearance 

0002/0.05 

0.006/0.15 
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Chassis Specifications 



CBCL350K1, 
K2. K3, SL350 

CB CL350 
K4-on 

SL350. Kl, K2 

CB CL Cl360 

Wheels 

Rim run-out 
max (in./mm) 

0.08/2.0 

0.08/2.0 

0.08/2.0 

0.08/2.0 

Wheel Bearings 

+ 




Front 

Axial run-out 
max (in./mm) 

0.004/0.1 

0.004/0.1 

0.004/0.1 

0.004/0.1 

Radial run-out 
max (in./mm) 

0.002/0.05 

0.002/0.05 

0.002/0.05 

0.002/0.5 

Rear 

Axial run-out 
max (in./mm) 

0.004/0.1 

0.004/0.1 

0.004/0.1 

0.004/0 I 

Radial run-out 
max (in./mm) 

0.002/0.03 

0002/0.05 

0.002/0.05 

0 002/0.05 

Brakes 

Front drum brake 
Drum ID 
max (in./mm) 

7.17/IS2 

7.17/182 

7 17/182 

7 17/182 

Lining thickness 
min (in./mm) 

0.1/2 5 

0.1/2 5 

0 1/2.5 

0.1/2.5 

Lever free-play 
(in. /mm) 

0.8/20 

0,8/20 

0 8/20 

0 8/20 

Rear drum brake 
Drum ID 

max (in./mm) 

6,38/162 

6,38/162 

6 38/162 

6.338/161 

Lining thickness 
min (in./mm) 

0.1/2.5 

0 1/2.5 

0 1/2 5 

0 1/2.5 

Pedal free-play 
(in./mm) 

1/25 

1/25 

1/25 

1/25 

Front Suspension 

Spring frec-lcngth 
min (in./mm) 

7.72/196 

16 378/116 

N \ 

18 125/468 0 

Tilt max (deg) 

2.5 

2.5 

2.5 

2 5 

Sliding bushing 

OD (in./mm) 

1.472/37.3S5 

— 

— 

— 

Damper piston 

OD min (in./mm) 

— 

1 2941/32,875 

1 2944 32.S75 

NA 

Slider ID 

max (in./mm) 

1.484/37.680 

1.3063/33.18 

1 3063/33. IS 

1 3047/33.139 

Rear Suspension 

Suspension travel 
(in./mm) 

NA 

3.6/91.0 

NA 

3 1/77.6 

Spring 

free-length 
min (in./mm) 

6.902/175.3 

7.480/190 

8.54/217 

8.1732/207 6 

tilt max (deg) 

2.5 

2.5 

2.5 

2,5 

Swing arm pivot 
bushing ID 
max (in./mm) 

0.795/20.18 

0.795/20.18 

0.795/20.18 

0.8543/21.7 


-Not applicable N T A Not available 


Chass Torque Specifications 
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Component 

Thread 

Diameter 

(mm) 

Torque 
(ft lbs) 

Front brake anchor 

10 

13-18 

Steering stem nut 

24 

50-65 

Upper triple elamp-to-front forks 

S 

13-17 

Handlebar holder 

8 

13-18 

Lower triple clamp-to- front forks 

8 

13-18 

Spokes 

Front wheel 

— 

1.1-1.5 

Rear wheel 

Swing arm pivot bolt 

14 

39-50 

Front axle nut 

12 

40-47 

Front fork axle caps 

8 

19-24 

Engine mounting bolts 

8 

19-24 


10 

29-40 

Rear axle nut 

16 

58-72 

Rear sprocket nuts 

10 

44-50 

Rear brake lever pinch-bolt 

8 

13-18 

Rear brake anchor 

8 

13-18 

Rear suspension 

10 

22-29 

Foot rest 

10 

29-39 

Gearshift and kick-starter levers 

6 

6-7 

Scat band 

6 

6-7 

350 


Thread 

Diameter 

Torque 

Component 

(mm) 

(ft lbs) 

Front hrake anchor 

10 

13-18 

Steering stem nut 

24 

58-87 

Upper triple clamp pinch-l>olts 

8 

13-17 

Lower triple clamp pinch-bolts 

8 

13-18 

Fork filler cap 

16 

50-58 

Front fork axle caps 

8 

13-18 

Front axle nut 

12 

40-47 

Handlebar holder 

8 

13-18 

Engine mounting holts 

10 

25-32 

Suing arm pivot nut 

14 

40-50 

Upper rear shock mount 

10 

25-32 

Lower rear shock mount 

10 

25-32 

Rear axle nut 

16 

58-72 
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MODEL COVERAGE 


CB450 

CB450K1 

CL450 


CL450KI 

CB500T 


K7 


KG 
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Honda 450-500 Twins 


General Specifications 

Model CH iiyfifi-HT) CR 150 (/904-09) Cl. J50 (1964-69) CR I50KJ CLI50K J 


ENGINE 


Displacement (cc/eu in.) 

414/27.1 

411/27.1 

111/27 1 

111/27.1 

444/27.1 

Bore and stroke (mm) 

70 x 57.8 

70 \ 57 8 

70 \ 57.8 

70 \ 57.8 

70 \ 57.8 

Compression ratio 

8.5 : 1 

9.0 : 1 

9 0 : 1 

9.0 : 1 

9.0 1 

Carhurction (Keihin) 

( 2) 36 nun CY 

( 2) 36 nun CY 

(2) 30 mm C\ f 

(2) 36 min CY 

(2 > 36 mm CY 

Torque (ft lb) (« rpin 

27.6 (a 7.250 

28 (» 7.500 

29<v» 7.0(H) 

28 O' 7.500 

29 O' 7,000 

Weight (lb) 

1 46.6 * 

137.8 

137.8 

1 37 8 

137.S 

DRIVE TRAIN 

Clutch type 

Gear ratios: 

wet. multi-plate 

wet. multi-plate 

wet. multi-plate 

wet, multi-plate 

svet, multi-plate 

1st 

2 411 

2 412 

2 412 

2 412 

2.412 

2nd 

1.400 

1 630 

1.636 

1.636 

1.636 

3rd 

1.034 

1 269 

1 269 

1.269 

1.269 

ith 

0.903 

1 ooo 

1 0(H) 

1.000 

1.000 

5th 

_ 

0.841 

0.811 

0,814 

0,814 

Primary reduction 

.3 304 

3 301 

3,301 

3 301 

3,304 

Final reduction 

2 333 

2 33 3 

2 333 

2 333 

2,333 

CHASSIS 

Weight (lb) 

112 

112 

101 

130 

1115 

Wheelbase (in.) 

Tire si/e (in.) 

53 2 

5 1 0 

5 1 0 

51 3 

510 

front 

3 25 x 18 

3 25 v 18 

3.25 \ 19 

3.25 s 19 

3.25 x 19 

rear 

3 .50 \ 18 

3 50 \ 18 

3 50 \ IS 

3.50 \ 18 

3,50x IS 

Overall length (in.) 

82.0 

83 0 

815 

S2.7 

82.0 

Overall width (in.) 

30 2 

30 5 

32 5 

31 5 

314 

Overall height (in.) 

532 

4 3.0 

13.5 

41.9 

15.5 

(bound clearance (in.) 

5 1 

5 5 

6 0 

5 3 

5 3 

ELECTRICAL SYSTEM 

Ignition 

batteiy and coil 

battery and coil 

batters and coil 

batteiy and coil 

batters and coil 

Starting system 

Charging system: 

electric and kick 

electric and kick 

elec trie and kick 

electric and Lick 

electric and kick t 

battery (volts/amp hrs) 

12/12 

12/12 

12/12 

12/12 

12/12 

alternator 

rotor type 

rotor t\ pe 

rotor (\ pe 

rotor ts pe 

iotor t\pe 

regulator 

— 

lion-adjustable silicon t\pe 

lion-adjustable silicon tspe 

non-adjustablc silicon tspe 

non-adjustablc 
— silic on ts pe - 


ch noki 


Miulrl 

"nil k 5 

C L f>nki-ki 

< L 130kh 

CR Citikfi-kT 

CR SOOT 

ENGINE 

Displacement (cc/cn in.) 

411/27 1 

HI 27 1 

III 27 1 

ill 27 1 

498/30.4 

Bore and stroke ( mm) 

70 \ 57.8 

70 \ 57.8 

70 s 57,8 

70 s 57 8 

70 x 64 8 

Compression ratio 

9.0 ; 1 

9 0 1 

9 0 1 

9 0 1 

8.5 : 1 

Carhurction ( Keihin) 

(2) 36 mm CY 

( 2 ) 36 mm CY 

( 2) 36 mm CY 

( 2) 36 mm C\ 

(2) 36 mm CY 

Torque (ft lb) (/» rpm 

28 o> 7.5(H) 

29 O' 7.0(H) 

29 O' 7.(H)0 

28 O' 7,5(HI 

NA 

Weight (lb) 

137,8 

137 8 

137 8 

137.8 

139.0 

DR1YE TRAIN 

Clutch type 

wet, multi-plate 

svet, multi-plate 

sset. multi-plate 

ss< t. multi-plate 

svet, multi-plate 

Gear ratios; 

1st 

2412 

2 112 

2 M2 

2 112 

2 277 

2nd 

1 636 

1 636 

1 636 

1.636 

1,521 

3rd 

1 269 

1 269 

1 269 

1 269 

1.230 

4th 

1()00 

I (H)0 

l.(HH) 

1 000 

1.000 

5th 

0.814 

0.S4I 

0 841 

0 811 

0.84 l 

Primary reduction 

3.301 

3,301 

.3,304 

3 301 

3304 

Final reduction 

2 333 

2 333 

2 333 

2 333 

2 2(H) 

CHASSIS 

Weight (lb) 

430 

414.5 

HHi 

11(1 

425 

Wheelbase (in.) 

54 3 

51.0 

51 1 

5 1 1 

55.5 

Tire size (in.) 
front 

3.25 x 19 

3.25 \ 19 

3.25 x 19 

3.25 \ 19 

3 25x 19 

rear 

3.50 x IS 

3.50 x 18 

3,50 v 18 

3,50 x IS 

3.75 x 1S 

Overall length (in.) 

82 7 

82.0 

83,3 

83,3 

84,3 

Overall width (in.) 

30,5 

32.7 

339 

32.7 

32.9 

Overall height (in.) 

12 3 

42.9 

42 9 

45.3 

41.7 

Ground clearance (in.) 

5.7 

7 1 

7 1 

5.7 

NA 

ELECTRICAL SYSTEM 
Ignition 

battery and coil 

battery and coil 

batters and coil 

battery and coil 

battery and coil 

Starting system 

electric and kick 

electric and kick 

electric and kick 

elec trie and kick 

electric and kick 

Charging ssstem: 

battery (volts/amp hrs) 

12/12 

12/12 

12/12 

12/12 

12/12 

alternator 

rotor type 

rotor ts pc 

rotor ts pe 

rotor tspe 

rotor type 

regulator 

non-adjustablc silicon type 

mm-adjustable silicon tspe 

non-adjustablc silicon tspe 

non-adjustablc silicon type 

oon-adju.xtable 





silicon tspe 


NA Not available 
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Serial Number Locations 

On all models, the frame number is 
located on tin* lelt-side of the steering 
head lug. 

The engine serial mmihei is located on 
the left-side of the engine, on top ol the 
enmkease. These numbers should be 
used when ordeiing replacement pails 
for the engine 01 fidine to ensure that the 
replacement pa it is identical to the part 
originally installed. 

NOTE; Rcgifining 1,1 1007, Honda (and 
many other manujai turns) began 
i/\in^ ntit\ anil holt\ manujactand to 


the ISO metric standard rather than 
the earlier JIS standard that had hern 
widely used in Japan. ISO and JIS 
hanlu are is interchangeable in some 
sizes, him ei er. the thread pitch in u 
feu of the common sizes used has been 
changed and. in these eases, the hard¬ 
ware is not interchangeable. Xote also 
that, except for the 10 mm size (6 mm 
diameter thread), the uidth (across 
Jlats) of size ISO nuts and holts (rela¬ 
tin' to the thread diameter), has been 
reduced from that of JIS hardware. 
Early ISO parts are identified by an 
embossed dot on the bolt head or nut. 


Interchangeability Chart 


/ lir« ml 

'Uitlmrlf 

u „lth IK 

ISO 

»» ) f«r. 

/Jv 

I tin ' 
fsO 

ml I'tU h 

II s 

> mm 

5.5 

(i 

0 5 

0 0 

1 turn 

7 

S 

0T 

0 75 

5 mm 

S 

0 

0 S 

0 0 

6 iiiiii 

10. 

- 10 

1 0 - 

•--- 1 0 

S mm 

12 

11 

1 25 

... 1 25 

10 mm 

1 1 

IT 

1 25 

- 1 25 

12 min 

IT 

10 

1 25 

1 5 

1 > iiiiii 

10 

21 

1 5 - 

1 5 

10 iiiiii 

22 

21 

1 5 ■ 

• - - - 15 

IS mm 

2*1 

20 

1 5 • 

- - 15 

20 mm 

27 

20 

1 5 ■ 

---- 15 


NOTE: Common maintenance proce¬ 
dures are explained in detail in “Gen¬ 
eral Information.' 


LUBRICATION 
Checking Oil Level 

The oil level is cheeked with the dip¬ 
stick incorporated into tin* filler cap. The 
filler cap is located in the right crankcase 
cover. To check the oil level; 

1. Start the engine and allow it to 
warm up for a few minutes. 

2. With the motorcycle on the center 
stand on level ground, remove the dip¬ 
stick and wipe it clean. 

3. Reinsert the dipstick, allowing the 
filler cap to rest on the top of the threads 
of its hole. The oil level should be be- 



Tlie (lipstick should rest on ihr top thrrtwl of its 
hole when clietkinii nil level 


tween the maximum and minimum marks 
on the dipstick. If the level is below the 
minimum mark, add enough oil to bring 
the level up to the maximum mark. 

CAUTION: Do not overfill. 

Changing Oil 

The oil change interval is 1500 miles or 
3 months. 

Use oil with a service rating of “SE" 
only. SAE 10W-30 or SAE 10W-40 may 
be used at all temperatures. For tempera¬ 
ture extremes, refer to the “Recom¬ 
mended Lubricants’* chart at the end of 
tliis section. 

1. Allow the engine to run for a few 
minutes until it is close to operating tem¬ 
perature. 

2. Remove the drain plug from the 
sump, and allow the oil to drain lor a min- 
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ute or two, then kic k the engine over a 
few times with the kick-starter (be sure 
that the key is off) to remove any oil re¬ 
maining in the delivers system. 

Oil Filter 

A centrifugal oil filter is used on all 
models. The filter should he cleaned 
every 5,000 miles or 12 months. 

1. Clean the oil filter in conjunction 
w ith an oil change. Drain the oil, but do 
not reinstall the drain plug. 

2. Remove the three screws from the 
circular cover plate on the right crank¬ 
case cover. Remove the cover. 

3. Remove the circlip from the oil fil¬ 
ter. Screw a 6 mm (crankcase cover) 
screw into the center of the filter cap; this 
will pull the cap off. 



h illt'f cov er remov ed 



on the filter cap and replace it if damaged 
in any way. 

6. Inspect the oil guide in the cover 
plate. The guide should be free to move 
in and out and have sufficient spring 
force behind it to hold it against the filter 
cap. 

7. Install the filter-cap with the vanes 
located in the grooves on the inside of the 
filter housing, and secure with the cir¬ 
clip. 

8. Install the cover plate using a new 
O-ring if necessary. 

Front Forks 

1. ATF is recommended for the front 
forks. If slightly stiffer damping charac¬ 
teristics are desired, use SAE 20 or SAE 
30 oil. 

2. Fork oil should he changed every 
6,000 miles or once every year. 

3. To drain the fork oil, remove the 
drain plug at the lower portion of one ol 
the fork sliders. Allow the oil to drain for 
several minutes into a suitable container, 
then pump the forks up and down several 
times. After most of the oil is expelled, 
turn the forks all the wav to the right to 
completely drain the right fork leg, or all 
the way to the left for the left fork leg. 
Check the condition of the drain plug 
gasket. Replace it if necessary. Refit the 
drain plug and tighten it securely. 



Removing flic fillrr cap 


Fork drain plug 
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Fork filler cap 

4. Repeat the procedure with the other 
fork leg. Look at the old oil, if it contains 
water or inordinate amounts of dirt, the 
fork seals should be replaced. 

5. Support the front wheel off the 
ground by placing a suitable jack beneath 
the engine. Remove the handlebar clamp 
bolts and move the bars aside if neces¬ 
sary. Remove the filler cap from the top of 
each fork leg. On models with internal 
fork springs, either move the spring to 
one side or take it out altogether to facili¬ 
tate adding oil. 

6. Add the correct amount of ATF to 
each fork leg. Capacities for each model 
are given in the “Maintenance Data” 
chart at the end of this section. 

7. Inspect the condition of the fork 
filler cap O-ring, and replace it if it is torn 
or cracked. Fit the caps and tighten them 
securely. Tighten the handlebars front 
bolts first and pinch-bolts if they were 
loosened. Allow a moment for the oil to 
settle in the forks before operation. 

Chassis Lubrication 

1. The swing arm pivot is fitted with a 
grease nipple. This is on the end of the 
pivot bolt (450) or on the swing arm itself 
(500T). This item should be lubricated 
with a good grade of chassis grease every 
3,000 miles. Grease should be applied 
until some of it shows at either end of the 
swing arm. 

2. Wheel and steering head bearings 
are lubricated with bearing grease. This 
should be done every 6,000 miles. Refer 
to the “Chassis” section for procedures. 


SERVICE CHECKS AND 
ADJUSTMENTS 


Drive Chain 

1. The chain should have about % in. 
(20 mm) of total up-and-down free-play 
measured in the middle of the lower 
chain run. 

2. Before checking or adjusting the 
chain slack, the following conditions 
should be met: 

a. The motorcycle should be placed 
on the center stand so that the rear 
wheel is off the ground; 



Chain slack should be about % in. measured at the middle of the lower chain run 


b. The transmission should be 
placed in Neutral; 

c. The chain should be clean and 
well-lubricated; 

d. The chain should have been 
checked for any tight spots by slowly 
rotating the wheel and checking for 
variances in the chain tension at dif¬ 
ferent points. If a tight spot exists, the 
chain tension should be adjusted to the 
prescribed free-play at the tight spot. 
Note, however, that such a condition is 
indicative of a worn chain and proba¬ 
bly sprockets which should be re¬ 
placed as soon as possible. 

3. To adjust the chain, first back ofTthe 
rear brake adjuster nut. 

4. Remove the axle nut cotter pin and 
loosen the axle nut several turns. Loosen 
the locknut on each chain adjuster bolt. 

5. Turn each of the adjuster bolts in or 
out by equal amounts until the chain ten¬ 
sion is approximately correct. 

6. Check wheel alignment by means of 
the aligning marks inscribed on both 
sides of the swing arm. Be sure that both 
adjusters are lined up with the same mark 
on each side. If not, turn one of the ad¬ 
juster bolts in or out so that alignment is 
achieved. 



When adjusting lhe chain, be sure that the index 
mark on the adjuster aligns with the same swing 
arm mark on both sides 


7. Tighten the axle nut and check the 
chain tension. The chain tension should 
also be checked with the weight of a rider 
sitting on the motorcycle when it is off 
the center stand; the chain should still 
have at least V 2 in. of free-play. Correct if 
necessary. After adjustment is correct, 
torque the axle nut to 60-72 ft lbs. 

Fit a new cotter pin and tighten the ad¬ 
juster locknuts. Readjust the rear brake. 


Clutch 

Use the cable adjuster at the engine 
or at the handlebar to maintain the cor¬ 
rect amount of cable slack. The clutch 
lever should be able to be moved 10-20 
mm (0.4-0.8 in.) measured at the tip of 
the lever before the clutch begins to dis¬ 
engage. 

If clutch operation is not satisfactory 
after making this adjustment, proceed as 
follows: 

1. Apply a few shots of chassis grease 
to the clutch adjuster grease fitting and 
operate the clutch several times to dis¬ 
tribute the grease. Make sure that the 
cable itself is well lubricated. 

2. If either of the cable adjusters is 
close to the end of its adjustment range, 
back off its locknut and turn it in several 
turns. 


The clutch lever should have 10-20 mm (0.4-0.8 
in.) of free movement (2) before the clutch begins 
to disengage 



After loosening the bolt (circle), turn the adjuster 
(arrow) to effect proper lever free-play 


3. Loosen the clutch adjuster Jockbolt 
on the left crankcase cover. Turn the ad¬ 
juster as needed to effect proper lever 
free-play. Turning the adjuster clockwise 
will decrease free-play; turning the ad¬ 
juster counterclockwise will increase the 
free-play. 

4. Tighten the lockbolt; use either of 
the cable adjusters, if necessary, for fine 
adjustment. Be sure that the cable ad¬ 
juster locknuts are secured. 
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Throttle Cable 

The throttle cable free-play should be 
adjusted after the idle speed. This proce¬ 
dure is given in the “Time-Up” section. 
The standard throttle cable Iree-play is 
10-15° of grip rotation for all models. 

1. Cable free-play is adjusted with the 
adjuster near the twist-grip. Loosen the 
locknut on the adjuster and screw the ad¬ 
juster in or out until freeplay is correct. 
Tighten the locknut. 

Front Drum Brake 

1. Use the cable adjuster on the brake 
plate to allow about 20-30 mm (0.8-1.2 
in.) of handlebar lever free-play before 
tin* shoes contact the drum. This free- 
play is measured at the tip of the lever. 



The fronl brake lever should have 20-30 mm 
(0.8-1.2 in.) of movement (2) before the linings or 
pads are fully applied 

2. This free-play can be maintained as 
the shoes wear by using the adjuster at 
the handlebar lever. 

3. Late CL models are equipped with 
a brake wear indicator 11 the arrows of 
the indicator align when the brake is 
fully applied, the brake shoes are worn to 
the point of replacement. 

Disc Brake 

Disc brakes need no attention other 
than a periodic check of the fluid level 
and pad wear: 

1. After removing the reservoir cap 
and rubber diaphragm, check to see if the 
fluid is up to the level mark on the inside 
of the master cylinder. If the level is 
below the level mark, add enough DOT 3 
brake fluid to bring the level up to the 
mark. Reinstall the diaphragm and the 
cap, and tighten securely. 



Maintain lh«* brake fluid level at !lie level line 
(arrow) 
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NOTE: The fluid level will drop 

slightly as the pads near. 

2. Check the brake pad wear, and re¬ 
place the pads in a set if either one 'is 
worn past the red limit line (1972 and 
later). 

On pre-1972 brakes, check the clear¬ 
ance between the front of the caliper and 
the disc. Replace both pads if clearance is 
less than 0.06 in. (1.5 mm). 

Refer to the “Chassis” section for 
brake system service procedures. 

3. If the brake lever feels spongy, 
bleed the system. This procedure can 
also be found in the “Chassis'* section. 

4. Early disc brake models are 
equipped with an adjusting screw on the 
handlebar lever bracket. After loosening 
the adjuster locknut, turn the adjuster to 
allow 20-30 mm (0.8-1.2 in.) of lever 
travel (measured at the tip of the lever) 
before the pads are fully forced against 
the disc. This adjustment usually will not 
need to be reset once lever travel is cor¬ 
rect. If the lever travel becomes exces¬ 
sive and the brake pads are satisfactory, 
suspect air in the brake lines. 



Br.iki* pat! wear check (early models) 

CALIPER ADJUSTMENT 

The caliper must be adjusted when¬ 
ever new pads are fitted, or if the brake 
seems to drag. 

1. Raise the front wheel ofT the 
ground. 

2. Loosen the adjusting screw locknut 
and turn the adjusting screw coun¬ 
terclockwise until the pads contact the 
disc. A slight drag will he noted when 
spinning the wheel. 



Brake caliper adjustment screw 


3. Turn the adjusting screw clockwise 
until the wheel spins freely; then turn 


the adjusting screw Vi turn more in the 
same direction and tighten the locknut. 

4 Check that the wheel turns freely 
without drag. Check for proper brake 
operation. 

Rear Brake 

1. Use the adjusting nut on the end of 
the rod so that the brake pedal has 1 in 
(25 mm) of movement before the shoes 
contact the drum. Check movement with 
the weight of the rider on the machine. 

2. Late models are equipped with a 
brake wear indicator. If the arrows of the 
indicator align when the brake is fully 
applied, the brake shoes are worn to the 
point of replacement. 

3. The pedal height may be adjusted 
for rider comfort by means of the stopper 
bolt provided. Adjust the brake after ad¬ 
justing the pedal height. 

Brake Light Switch 

The switches should he checked for 
operation after the brakes are adjusted. 
The rear brake light switch is mounted in 
a slotted bracket and secured by' lock¬ 
nuts. Moving the switch up on the 
bracket allows the brake light to turn on 
sooner. Moving it down allows the light 
to turn on later. 



Turns on liter Turns on earlier 

Do not turn the switch itself for adjust¬ 
ment. Turn the locknuts only, or the 
wires will become twisted and may 
break. 

Generally, the brake light should come 
on just as the linings contact the drum. 

Headlight Adjustment 

1. Set the machine about 25 feet away 
from and perpendicular to a wall, prefera¬ 
bly of a color which reflects light well 

The machine should be ofT the stand, 
and with a rider putting his weight on the 
machine as in operation. 

2. Switch on the high beam. The head¬ 
light high beam should be parallel to the 
ground and should hit the wall directly in 
front of the machine. 

3. Vertical adjustment is made by loos¬ 
ening the two headlight shell mounting 
bolts slightly and pivoting the shell up or 
down. 

4. Lateral adjustment is accomplished 
by means of the screw on the right-side of 
the headlight. Turning the screw clock¬ 
wise will move the beam to the left; turn¬ 
ing it counterclockwise will move it to 
the right. 

Steering Stem Bearings 

The steering stem bearings should be 
checked periodically and adjusted if nec¬ 
essary . Refer to the “Chassis’ section. 
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FUEL SYSTEM 

1. Fuel system maintenance involves 
cleaning the petcock and filter, cleaning 
or replacing the air cleaner, and cleaning 
the carburetors. 

2. The carburetors should be removed, 
disassembled, and cleaned every 6,000 
miles. Refer to “Fuel System. ' . 

3. The petcock should be serviced 
every 3,000 miles. 

450: Shut off the fuel; unscrew the pet¬ 
cock sediment bowl. Take out the O-ring 
and fuel filter screen. Clean the parts in 
solvent and inspect the screen for any 
holes or other defects. Replace it if dam¬ 
aged. Inspect the O-ring for any cuts or 
cracks. Reinstall the screen, O-ring, and 
bowl. Turn on the fuel and check for 
leaks. 



Petcock components (500T) 

1. Petcock body 

2. Nut 

3. O-ring 

4. Filter screen 

SOOT: The petcock filter screen is in¬ 
side the gas tank. Disconnect the fuel 
lines, remove the tank from the machine, 
and drain off the gas. Unscrew the secur¬ 
ing nut and carefully take out the pet¬ 
cock. Remove the securing nut and filter 
from the petcock. Wash the filter in sol¬ 
vent to remove any foreign matter. Re¬ 
place the filter if it is badly clogged or 
punctured. Check the condition of the 
gasket and replace it if crushed or nicked. 
Installation is the reverse of the above. 
Be sure that the fuel lines are secured to 
the petcock with safety clips. Check for 
leaks before operation. 


3. Loosen the air cleaner hose clamps. 
Remove the air cleaner-to-frame securing 
bolt. Remove the bolt running through 
the center of the air cleaner elements. 

4. Remove the covers and the air 
cleaner elements. 

SERVICE 

1. Brush ofTheavy deposit s of dirt with 
a brush. Apply compressed air through 
the inside of the elements to blow off any 
remaining deposits. 

2. Since this method will be only par¬ 
tially successful, replacement of the ele¬ 
ments every 6,000 miles is recom¬ 
mended. 

3. Inspect the element and connecting 
tube for any damage; replace any air 
cleaner found defective. An oil-impreg¬ 
nated element or one which cannot be 
cleaned sufficiently should also be re¬ 
placed. 

4. Inspect the area where the element 
is bonded to the mounting plate. If the 
bonding is cracked or separated, replace 
the element. 

INSTALLATION 

1. Check all rubber parts for deterio¬ 
ration and replace if necessary. 

2. Be sure that the air cleaners are 
properly installed and that all connec¬ 
tions are properly fitted and secured to 
prevent leaks. 

Breather Element 

The 500T is fitted with a crankcase re¬ 
breather. After removing the air cleaner 



Boll (1), breather cover (2), and drain tube (3) 
(500T) 


elements, remove the bolt which secures 
the breather cover, and remove the cover 
and drain tube. 

Remove the breather element from the 
air cleaner box. Clean the element in a 
clean solvent and dry thoroughly. Soak it 
in engine oil or gear oil (80 or 90W) and 
squeeze off the excess. 

Check that the breather drain tube is 
clear; squeeze the end to remove any oil 
or water; clean out the inside of the 
breather case. 

Install all components in the reverse of 
removal. 

Periodic Maintenance Intervals© 


Daily 

Brake adjustment 
Engine oil level 
Cable adjustments 
Chain slack 
Lights 

Weekly 

Batten fluid level 
Spokes for tightness 
Tire pressure (cold) 

Even 1500 miles 
Change engine oil 
Check disc brake fluid level 

Es cry 2000 miles 

Clean final drive chain 

Evers 3000 miles 

Clean and gap or replace spark plugs 
Clean and gap breaker points 
Check ignition timing 
Adjust valve clearance 
Adjust earn chain tensioner 
Lubricate breaker point cam 
Service all grease fittings 
Clean fuel petcock 
Lubricate controls and cables 
Clean air cleaner elements 
Clean breather elements (500T) 

Inspect condition of chain and sprockets 
Check condition of all fuel lines 
Check carburetor operation 
Check brake pads for wear 

Every 6000 miles 
Clean oil filler 
Change fork oil 
Replace air cleaner elements 
Adjust steering head bearings 

Every 12000 miles 

Flush and renew disc brake fluid 
Repack wheel and steering head bearings 

0 Based on normal usage after break-in is com¬ 
plete. 


Maintenance Data 


Air Cleaner Service 

The paper element air cleaner should 
be cleaned every 3,000 miles and re¬ 
placed every 6,000 miles, under normal 
conditions. 

REMOVAL 


500T 

1. Remove the left and right side- 
covers. 

2. Remove the air cleaner covers. 

3. Loosen the air cleaner hose clamps. 
Remove the element securing bolts, and 
take out the elements. 

450 

1. Open the seat. On CL models, the 
exhaust system must be removed. 

2. Remove the left and right side- 
covers. 



C’H/50 

7) 

CH CL45 O 
• 'ds-mt) 

CH CM50 
(TO-TI) 

CH Cl. 4 50 

C 72-74) 

CB500T 

Crankcase (qts) 

3.0 

3.0 

3.0 

3.0 

3.0 

Front Forks (ec/oz) 

When changing 

210/7.1 

270/9.2 

210/7.1 

140/4.8 

165-180/5.6-6.3 

After rebuilding 

230/7.8 

290/9.9 

225/7.7 

160/5 4 

185-200/6.3-6.8 

Tire Pressure (psi) 
Normal 

Front 

26 

26 

26 

28 

26 

Rear 

28 

28 

28 

28 

28 

High-speed or 
w/passenger 

Front 

26 

26 

26 

28 

28 

Rear 

34 

31 

34 

34 

36 


Ratter) 


Yuasa No. 

I2N12A-4A 

I2N12A-4A 

I2M2A-4A 

12N12A-4A 

12N12A-4A 

Voltage 

12 

12 

12 

12 

12 

Continuous charging 
rale (amps) 

1 2 

1.2 

1.2 

1.2 

1.2 
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Recommended Lubricants 
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W .iti iprool. nit (i.uiii'NNt‘.i’ll! chassis griMM- 


TUNE-UP 


NOTH: Common tune-up procedures 
are explained in detail in "General In¬ 
formation " 


CAM CHAIN ADJUSTMENT 


1. The cam chain tensioner is located 
behind the cylinders and consists of a 
aluminum housing and a spring-loadeu 
tensioner rod which is held in place by a 
lockbolt. 

2. To adjust the cam chain, turn the 
engine over with the kick-starter; loosen 
the lock boll nut, and back the bolt off 
one or two turns. The proper chain ten¬ 
sion will be set automatically. 

3. Tighten the bolt to secure the ten¬ 
sioner rod, then tighten the locknut. 



Adjusting cam chain tension 


Alternate Method 

1. Loosen the locknut and tensioner 
bolt 

2. Insert a piece of stiff wire, such as a 
straightened paper clip, into the tail sec¬ 
tion of the tensioner housing and hold it 
gentlv against the* end of the tensioner 
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C.hfckmy cam chain tensioner rod movcrm*nt 


rod (on early 450s, the rod protrudes from 
the housing). 

3. Turn the engine over slow!) in the 
normal direction of rotation You will be 
able to feel the tensioner rod move back 
and forth as chain tension varies. 

•1 Do this several times and note that 
point at which the rod is farthest in. Stop 
the engine at this point. Tighten the ten¬ 
sioner bolt and locknut. 

CAUTION: Sever push on the ten¬ 
sioner rod to force it in; do not hold the' 
rod in place while tightening the holt. 
All tension must he supplied by the 
tensioner sj)ri)ig. 


VALVE ADJUSTMENT 

NOTE: The valves must he adjusted 
when the engine is cold. 

1. Lift the seat. Shut off the fuel, 
disconnect the line(s) at the petcock, and 
remove the gas tank. Remove the car¬ 
buretors. 

2. Remove the intake and exhaust cam 
covers at the rear and front of the cylinder 
head. 

3. Remove the alternator rotor cover. 
Remove the spark plugs. 

4. Valve adjustment is made by turn¬ 
ing the cam follower shafts which are 


- / 



"t/I" rotor mark .illum'd for l<*f( (Vtinder \.tl\i* 
clearance m limit 



II the index marks are aligned, turn the engine 
360° In adjust the salves 



Valve clearance is measured between the lobe and 
the cam follower pad 

eccentric. Clearance is measured be¬ 
tween the camshaft lobe and the cam 
follower pad. 

Clearance for all valves is 0.03 mm 
(0.0012 in.). 

5. Turn the alternator rotor in the 
normal direction of rotation (counter¬ 
clockwise) until the *‘LT” mark on the 
rotor aligns with the stator index mark. If 
the index marks of the intake and exhaust 
cams are aligned with the marks on the 
bearing holders on the right ends of the 
cam, turn the alternator rotor 360°. The 
left cylinder is now at top dead center on 
the compression stroke. 

6. Check the clearance of the valves, 
for the left cylinder. If clearance is cor¬ 
rect, a feeler gauge of 0.03 mm/0.0012 in. 
will be a light drag fit between the cam 
lobe and the cam follower pad. 

7. If adjustment is necessary, loosen 
the locknut and turn the cam follower 
shaft as necessary to efTect proper clear¬ 
ance. 

Do not turn the shaft more than 180°. 

8. Tighten the shaft locknut, and re¬ 
check the clearance. 

9. Turn the alternator rotor 180° so 
that the "T” mark on the rotor aligns with 
the stator index mark and check that the 
right cylinder is at TDC on the compres¬ 
sion stroke. Check valve clearances and 
make adjustments as outlined in Steps 
ft-8. 

10. Valve clearance is decreased by 
turning the shafts in the following diree- 
tions: 
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The index marks on the cam follower shafts must 
point away from the center of the head 


. fl . , EX—turn counterclockwise 

Left-side IX _ tum dockwise 

R: a u» IN—turn counterclockwise 

O ' vi\T ptr . I!* 

EX—turn clockwise 

To increase clearance, reverse the 
above directions. 


CONTACT BREAKER POINTS 
Location 

1. The points are located in a case on 
the left-side of the cylinder head, and are 
operated off the exhaust camshaft. The 
timing advance mechanism is fitted be¬ 
hind the breaker point base plate. 

Replacement 

1. If replacement of the points is nec¬ 
essary, this is easily accomplished by dis¬ 
connecting the primary wire, removing 
the two point securing screws, and taking 
off the points. Install the new points after 
thoroughly cleaning otf the contact sur¬ 
faces with a non-oily solvent, and adjust 
the gap. If a breaker plate assembly is 
purchased, simply disconnect the yellow 
and blue point wires from the wiring 
harness and remove the two breaker 
plate screws. Install the new breaker 
plate and connect the primary wires. 
Clean the surfaces of the points and ad¬ 
just the gap. Whenever the points are re¬ 
placed, the ignition timing w ill have to 
be set. 

2. Apply a bit of grease to the breaker 
cam lubricating wick. Take care not to 
apply too much to avoid fouling the 
points. 



Remove mounting screws and disconnect primary 
wire (circles) for point removal 


Gapping 

Points should be filed (if necessary) 
and cleaned before gapping. 

1 Remove the points cover. 

2. Using the rotor bolt, turn the engine 
over until one set of points is open to 
their maximum gap. 

3. With the proper feeler gauge, check 
the gap. The proper specification for all 
models is 0.3-0.4 mm (0.012-0.016 in.). 



Loosen the two screws (arrows’ to adjust the pninl 
Rap 

4. If adjustment is necessary, loosen 
the two screw s which secure the points to 
the base plate, and use a thin screwdriver 
at the pry slot provided to bring the gap 
to the proper specification. 

NOTE: Loosen the screws just enough 

to allow the points to he moved. If too 

loose , the points will snap shut instead 

of holding the adju stment. 

5. Tighten the screw s and recheck the 
gap. It may change slightly when the 
screw s are tightened. 

6. Repeat the procedure for the other 
set of points. 

7. If it is not possible to gap the points 
correctly, the fiber heel is evidently 
worn; the set of points should be re¬ 
placed. 

Lubrication 

1. On all models it is necessary to lu¬ 
bricate the cam follower fiber heel and 
the pivot point of the contact breaker oc¬ 
casionally. This minimizes wear and en¬ 
sures that the timing will remain accurate 
for a longer period. A worn heel will re¬ 
tard the timing. 

2. A small dab of grease (high melting 


point, if possible) should be applied to 
the lubricator w'ick so that the lubricator 
can distribute it onto the breaker cam. A 
drop of engine oil should be applied to 
the pivot point. 

3. In both cases it is imperative that 
care be taken to keep the lubricant away 
from the points contact surface. 

4. The lubricating wick should be ad¬ 
justed so that it just contacts the breaker 
cam. 

5. If the w-ick is missing the grease can 
be applied sparingly to the cam itself. 


IGNITION TIMING 

NOTE: Points must be cleaned and 
gapped before checking timing . Dirty 
points will cause inaccurate readings . 
The method of adjusting the timing is 
the same regardless of the type of equip¬ 
ment used. The left cylinder is set first 
and timing is adjusted by moving the 
base plate. After the left cylinder is cor¬ 
rectly timed, the right cylinder can be 
checked, and adjusted if necessary. To 
adjust the right cylinder timing, the point 
gap is varied so that the points open at 
the instant the timing marks align. A 
change in the point gap of 0.1 mm (0.004 
in.) will change the timing 10°. Increas¬ 
ing the point gap w ill advance the timing, 
w'hile decreasing it will retard the timing. 

If correct timing cannot be ac¬ 
complished with both point gaps set in 
the correct range of 0.3-0.4 mm 
(0.012-0.016 in.), the points should be re¬ 
placed. 

Dynamic Timing 

1. Remove the alternator cover so that 
the timing marks are visible, and remove 
the points cover. 

NOTE: A white grease pencil or some 
paint can be used on the rotor and sta¬ 
tor timing indicator marks to increase 
their visibility under the strobe light. 

2. Hook up the timing light according 
to the manufacturer’s instructions. Most 
lights use the vehicle’s own battery as a 
power source. 

3. Start the engine, set the idle at 1,100 
rpin, aiming the light on the rotor. Note 
the following: 

a. At idle, the “LF” (left cylinder) 
mark or the “F” (right cylinder) mark 
on the rotor should line up w'ith the 
timing indicator on the stator, depend¬ 
ing on which plug the strobe right is 
connected to; 

b. As the revolutions increase past 
1,800 rpm, the “LF” or the “F” mark 
should be seen to move in a direction 
opposite that of the crankshaft rotation; 

c. Finally, at full advance (about 
3,200 rpm and above), the twin rotor 
marks must line up with the timing in¬ 
dicator mark on the stator. 

4. The full advance reading is the most 
important. If the rotor marks and the sta¬ 
tor indicator do not align, proceed as fol¬ 
lows: 

5. Time the left cylinder first. Loosen 
the tw’o screw s which secure the breaker 
base plate just enough to allow' the plate 
to be turned. Using a thin screwdriver 
applied at the prv point provided, rotate 
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Left cylinder timing when fully advanced 


the plate in the direction necessary so 
that the timing marks align. 

Rotating the plate clockwise advances 
the timing; rotating the plate coun¬ 
terclockwise retards the timing. 



Adjust ignition timing by loosening the screws (ar¬ 
rows) and rotating the plate with a screwdriver ap¬ 
plied to the pry point (circle) 


Tighten the base plate screws and re¬ 
check the timing. 

6. Connect the timing light to the right 
cylinder and check the timing as for the 
left cylinder this time using the “F” mark 
on the rotor. 

If the right cylinder timing is incorrect, 
loosen the two screws which secure the 
right cylinder’s points to the base plate. 

NOTE: The point set on the right of 
the breakerplate is for the right eylin - 
tier. 

Open or close the point gap so that the 
timing marks align as the points open, 
hut keep the point gap within 0.3-0.4 mm 
(0.012-0.016 in.). 

7. After the ignition timing is set, re- 
check the point gaps. Both must still he 
within the proper specification (0.3-0.4 
min/0.012-0.0I6 in.). 

If either gap is not within this value, 
increase or decrease it as necessary so 
that it is. Increase or decrease the other 
point gap by the same amount. Both must 
he within the given range. 

After making any adjustment to the 
point gap, the timing will have to he 
readjusted. 
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If the gaps have been changed by 
equal amounts, it will only he necessary 
to adjust the timing by moving the base 
plate. 

If proper ignition timing is not pos¬ 
sible, replace both sets of points, since 
the fiber heels are probably worn. 

Static Timing 

1. Remove the alternator cover, points 
cover, mil the intake cam cover. 

2. Remove the spark plugs and hook 
up the tester. 

NOTE: The point set on the left of the 

}>reaker plate is for the left cylinder. 

3. Turn the engine over so that the left 
cylinder is on the compression stroke 
(the left intake valve will go down and 
come up). Turn the engine over slowly in 
the normal direction of rotation (coun¬ 
terclockwise). At the instant in which the 
“LF” mark on the rotor aligns with the 
index mark on the stator, the left points 
should begin to open as indicated by the 
reaction of the test light or the meter. 

4. If the points open before the marks 
align, the timing is too advanced. If they 
open after the “LF” mark passes the 
index, the timing is too retarded. 

5. If the timing is not correct, set the 
“LF” mark so that it is aligned with the 
index mark with the piston on its com¬ 
pression stroke. Loosen the two screws 
which secure the breaker base plate and 
rotate the plate until the light or meter 
indicates that the points have just 
opened. Tighten the base plate screw's 
and recheck the timing. 

6. After completing the timing for the 
left cylinder, connect the light or meter to 
the points for the right cylinder. Turn the 
rotor 180° counterclockwise until the “F” 
mark aligns with the index mark; at this 
point the right set of points should just 
open. If the timing is incorrect, align the 
“F” mark with the index mark and in¬ 
crease or decrease the point gap so that 
the points just open as indicated by the 
light or meter. Refer to Steps 6 and 7 
under “Dynamic Timing,” above. 
Tighten the set screw's and recheck the 
timing and the point gap for both cylin¬ 
ders. Note that both gaps must still be 
within specifications. 


CARBURETORS 

Three adjustments to be made to the 
carburetors are the float level, the idle 
mixture, and the idle speed. For the first 
of these, the carburetors must be re¬ 
moved from the motorcycle. 

Adjusting Float Level 

Generally, float level will not need ad¬ 
justment unless the carburetor has been 
disassembled, fuel delivery problems 
have been noted, or considerable mile¬ 
age has been covered. 

1. Remove the carburetors from the 
motorcycle as outlined in the “Fuel Sys¬ 
tems” section. 

2. Remove the float bowl. Remove the 
float bowl gasket. 

3. Float level is defined as the mea¬ 


sured distance from the float bowl mating 
surface on the carburetor body (gasket re¬ 
moved) to the top of the float, when the 
tang of the float is just touching the end of 
the float needle. A special gauge is avail¬ 
able to check the float level although a 
vernier caliper can also be used. 



Checking float level 

4. With the carburetor held as shown, 
measure the distance from the float bowl 
mating surface to the top of the float 
when the float tang is just touching, but 
not depressing, the float needle. 

Correct float level for all models is 20.0 
mm (0.79 in.). 

5. If the adjustment is necessary, bend 
the float tang only to raise or lower the 
float level. 

Be sure that both carburetors are set to 
the same float level. 

6. Float level w ill not be correct if the 
needle is w orn, or if there is foreign mat¬ 
ter on the needle seat. 

Idle Speed and Mixture 

NOTE: These items must he adjusted 

ichen the engine is at operating tem¬ 
perature. 

450 AND 500T 

1. Remove the caps from the pilot 
screw's (500T). 

2. Check that the throttle cable has 
enough slack so that the throttle plates 
are not held open by their cables. Check 
by starting the engine and turning each 
stop screw out by about one turn. If idle 
speed does not decrease, the plate(s) are 
being held open by the cable(s). 



Carburetor throttle slop (arrow) anti pilot (circle) 
screws 
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3. Tum the pilot screws in very care¬ 
fully until they are lightly seated, then 
back each one out one turn for the 450, or 
IV 2 turns for the 500T. 

4. Set th£ idle speed to about 1,200 
rpm, turning the stop screw for each car¬ 
buretor by equal amounts if adjustment is 
necessary to achieve proper idle speed. 

5. Disconnect one spark plug lead. 
Adjust the stop screw for the other cylin¬ 
der so that the engine runs on one cylin¬ 
der as slowly as possible. Turn the pilot 
screw in or out until the engine runs 
smoothly. It should not be necessary to 
turn the pilot screw more than one-half 
turn in either direction from the standard 
setting. 

6. Connect the other spark plug lead, 
rev the engine a few times to clean out 
the engine, and then repeat this proce¬ 
dure with the other cylinder. 

7. When both carburetors have been 
set, connect both plug leads. Engine idle 
speed will be high, so turn each stop 
screw out by equal amounts so that an 
idle of 1,100 rpm is obtained. 

8. Check that the two carburetors are 
synchronized by opening and closing the 
throttle while watching the throttle 1 stop 
screws. Both screws must begin to move 
at the same time when the throttle is 
opened. If one begins to move before the 
other, use the cable adjusters on the car¬ 
buretors so that the movement of the stop 
screws is synchronized. 



This cable adjuster is used to synchronize the 
throttle plates 


9. Snap the throttle open and closed 
several times to make sure that synchro¬ 
nization is maintained. 

10. Adjust the throttle cable free-play 
using the adjuster near the twist-grip so 
that the throttle has 10-15° of free rota¬ 
tion before the stop screws begin to 
move. 

11. Install the pilot screw caps on the 
500T so that the stop is pointed down¬ 
ward. 

500T ONLY 

The 500T is equipped with vacuum 
gauge fittings to adjust idle speed and 
mixture if such gauges are available. 

1. Raise the gas tank as far as possible 
using longer fuel lines from the petcock 
to the carburetors. 



2. Remove the vacuum gauge plugs 
from the carburetors and fit the vacuum 
lines (Tool No. 07510-3000200) and vac¬ 
uum gauges (Tool No. 07504-3000100). 

3. Loosen the cable adjuster locknuts 
and turn the adjusters in to allow a good 
amount of play in the cables. 

4. Remove the caps from the carbu¬ 
retor pilot screws. Tum each screw- in 
carefully until it bottoms, then tum each 
out IV 2 turns. 

5. With the engine idling, adjust the 
throttle stop screws to yield an idle speed 
of 1,100 rpm. 

6. The vacuum gauges should show 
equal readings. Normal vacuum is 
200-240 nun Hg. The two cylinders must 
be within 20 mm Hg of each other. Tum 


either or both of the throttle stop screw's 
until both gauges give the same reading. 

7. Turn the pilot screw on either car¬ 
buretor in or out until the highest rpm is 
reached. It should not be necessary to 
turn the pilot screw more than V 2 turn 
from the standard setting. Repeat the pro¬ 
cedure with the other carburetor. 

8. Readjust the vacuum readings and 
idle speed with the throttle stop screw's if 
necessary. 

9. Install the caps to the pilot screws 
with the stops pointed downward. 

10. Synchronize the carburetors and 
adjust the cables as outlined in Steps 
8-10, above. 

Be sure that all cable adjuster locknuts 
are tightened. When original fuel lines 
are installed, be sure that all connections 
are tight. 

11 If the carburetors cannot be ad¬ 
justed so that they are within 20 mm Hg 
of each other or if either is not w ithin the 
200-240 mm Hg range, check the follow¬ 
ing: 

a. Air leaks around the intake mani¬ 
fold or air cleaner; 

b. Ignition timing; 

c. Tappet clearance; 

d. Compression pressure; 

e. Spark plug gap and condition of 
plugs. 


Tune-Up Specifications 



/SO 

HOOT 

\ MAT! CLEARANCE <mm/m ) 

Intake 

0 05/0 0012 

0.03/0.0012 

Kxbausl 

0 03/0.0012 

0.03/0 0012 


.... 1 ‘ 

Normal 

Max allowable* variance (low/high) 
Max allowable* variance* l>ctwccn 
cylinder rs 

ISO 

100/213 

15 

ISO 

100/213 

15 

IGNITION SYSTEM 

Point gap ( mm/in.) 

0.3-0.1/0.012-0 016 

0 3-0 4/0 012-0.016 

Spark plug ( NOK/ND) 

BSKS/\Y2li:s 

BSES/W2 IES 

Plug gap (mm/in.) 

0.7-0.,S/0 028-0.0.32 

0.7-0.8/0.02S-0.032 

CARBl'RETOR 

Pilot screw (turns out) 

1 

pc. 

Idle speed ( rpm ) 

1100 

1100 

Float leve*l (mm/m.) 

20 0/0 7 l J 

20.0/070 

Vac uum at idle (mm/iu. Ilg) 

— 

200-210/7.8-9.1 

Max allowable variation between 

— 

20/078 

cylinders (mm/m. Hg) 


-Not applicable 
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ENGINE AND TRANSMISSION 


NOTE: For t iigmr eoniftoiu nt insprr- 
tiou teehni<fue\ ami procedures. refer 
to "Engine IU buihlin g" in the General 
I n format am s< < turn 

Engine Service 

I To ifmou- the evlinder head, bar¬ 
rels, and pistons, tin* online must l>t* re¬ 
moved from the frame. 

2. Crankcase cover components: oil 
pump, clutch, gearshift mechanism, alter¬ 
nator, and countershaft sprocket, are all 
accessible with the engine in the frame. 

3. To remove the cylinder head, a spe¬ 
cial tool is needed to break the endless 
cam chain. A special tool is also needed 
to press on a new masterlink plate when 
joining the chain. Disassembly should 
never be attempted unless these tools 
and a new masterlink are available. 

4. Head each procedure carefully be¬ 
fore beginning so that replacement items 
such as gaskets, O-rings, etc., can be pur¬ 
chased beforehand. 


ENGINE REMOVAL AND 
INSTALLATION 


450 

1. Drain the oil. 

2. Turn the fuel tap off, disconnect 
the fuel lines and the balance line, and 
remove the gas tank. 

To safely remove the tank, either drain 
it completely prior to removal, or obtain a 
four inch length of fuel line and two 
small clamps. Attach one clamp to the 
fuel tank’s balance line. Disconnect the 
line; fit the spare length of fuel line to the 
tank fitting with the clamp already at¬ 
tached. This will prevent fuel from spill¬ 
ing out since the balance line must be 
disconnected for removal. 

3. Remove the exhaust system. 

4. Remove the air filters, disconnect 
the choke band from the left carb, loosen 
the carburetor-to-intake manifold clamps, 
and remove the carburetors. 

5. Remove the cable adjuster holder 
from each carburetor. Place the carbu¬ 
retors in a safe location. 

6. Remove the footpeg and shift 
lever, and take off the left-side rear crank¬ 
case cover. Use an impact driver to re¬ 
move the cover screws. Disconnect the 
clutch cable at the cover. Separate the 
chain at the masterlink. If an endless- 
type chain is fitted, loosen the rear brake 
adjuster, back off the rear axle chain ad¬ 
justers, mov e the wheel forward as far as 
possible, and take the chain off the 
sprocket 

7. Disconnect the engine electrical 
leads (alternator, neutral switch, and 
points) at the connectors. 

8. Disconnect the wires from the 
spark plugs and tuck them up out of the 
way. Loosen the spark plugs. 

9 Disconnect the starter motor cable 
from the starter solenoid and disconnect 
the tachometer cable from the evlinder 
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En^ini' mounting bolls 




About the sume number of threads should protrude 
from each side 

head. Disconnect the head breather tube. 
Remove the horn to prevent accidental 
damage. 

10. Unscrew the engine mounting 
bolts and remove the engine from the left 
side. 

Installation is a reversal of the removal 
procedure. Note the following points: 

1. Do not forget to connect the battery 
ground cable when installing the engine 
mounting bolts. The cable connection 
must be clean and tight. 

2. The chain master link clip should 
be installed so that the closed end faces 
the direction of forward rotation. 

3. Make sure that the steel ball has 
been installed in the clutch release lever 
before reinstalling the crankcase cover. 

4. Coat the threads of the cover screws 
with a lubricant or anti-seize compound 
and use an impact driver to secure them. 

SOOT 

1. Lift the seat, disconnect the fuel 
lines from the gas tank petcock, and re¬ 
move the tank. 

2. Remove the exhaust pipes and 
mufflers. This is done by removing the 
clamps at the cylinder head, removing 
the balance box bolts, removing the pas¬ 
senger footrests, and taking off the ex¬ 
haust system as a unit. 

3. Remove the tach cable from the 
head. 


4. Disconnect the spark plug leads. 
Loosen the spark plugs. 

5. Remove the left and right air 
cleaner covers. Loosen the clamps at the 
carburetors and the air cleaner bolts and 
remove the elements. Disconnect the 
choke band at one carburetor. Discon¬ 
nect any overflow lines from the carbu¬ 
retors. Loosen the clamps at the mani¬ 
fold and remove the carburetors. Remove 
the throttle cable adjuster holder from 
each carburetor. Put the carburetors in a 
safe place. 

6. Disconnect the starter motor cable 
at the solenoid. 

7. Disconnect the alternator switch, 
and points wires at the connectors. 

8. Loosen the rear brake adjuster as 
much as possible. Remove the axle nut 
cotter pin and loosen the axle nut several 
turns. Loosen the chain adjuster bolt 
locknut and screw out the adjuster bolt. 
Push the wheel forward as far as possible. 

9. Remove the left rider lootpeg. Re¬ 
move the gearshift lever (carefully) from 
its splined shaft. Remove the rear portion 
of the left crankcase cover. Use an impact 
driver to remove the cover screws. 

10. Remove the countershaft sprocket 
protector. Unbolt the sprocket lockplate, 
and slide the sprocket ofT its shaft. 

11 Remove the horn and electrical 
wiring box. 

12. Remove the engine mounting 
plates and bolts. Remove the engine from 
the frame. 

Installation is the reverse of the above. 
Note the following points: 

1. When installing the rider footpegs, 
the nuts should be tightened equally so 
that approximately the same number of 
stud threads protrude on each side. 

2. Be sure that the battery ground 
cable connection is clean and tight. 



3. Use a lubricant or anti-seize com¬ 
pound on the crankcase cover screws and 
tighten them with an impact driver. 

4. When refitting the exhaust system, 
be sure that the balance chamber gaskets 
are in place, flush with the ends of the 
chamber. 

Clearance between the chamber ends 
and the exhaust pipes should be 4-8 mm 
(0.lb-0.32 in.). 
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CYLINDER HEAD 
Removal 

NOTE: A special chain breakerfm- 
stallation tool is needed to properly 
remove and install the head. 

1. Remove the engine from the 
frame. 

2. Remove the eight holts tfnd take off 
the cam covers. Remove the gaskets if 
they adhere to the head. These gaskets 
must he replaced with new ones upon 
reassembly. 

3. Remove the spark plugs; remove 
the alternator cover. Back off the cam 
chain tensioner bolt. 



The cam chain masterlink has indentations on the 
rivets 

4. Turn the engine over until the spe¬ 
cial masterlink on the cam chain is acces¬ 
sible on the intake side of the engine. 

5. Wire up the cam chain on the 
lower side of the masterlink and below 
the exhaust cam sprocket so the ends will 
not slip into the engine when the mas- 
terlink is removed. 

6. Use the chain breaker (Honda Tool 
No. 07968-2830100) to separate the chain 
at the masterlink. 



Separating the cam chain 


7. Remove the eight cylinder head 
capnuts. These nuts should be loosened a 
little at a time and in a cross pattern. 
Loosen the outer four first, then the inner 
four; when all are loose, remove them 
from the studs. 

8. Remove the cylinder head. If the 
head is stuck, tap around the mating sur¬ 
face with a plastic mallet, being cautious 
of the fins. 

9. Remove the head gasket. 

10. Attach the two ends of the cam 
chain to fixed points on the crankcase 
with pieces of wire to keep them from 
falling into the crankcase. 


11. Note the hollow dowel pins on the 
cylinder-head mating surface. These 
must be in place on the two right-hand 
studs and the forward left-hand stud 
upon assembly. 

Disassembly 

1. Remove the front and rear cam 
chain guide rollers from the head by re¬ 
moving the four bolts. 



l T pper chain guide roller pin (1) 


2. Remove the screw securing the 
upper chain guide roller pin. Remove the 
pin and roller. 

3. Remove the locknuts from the cam 
follower shafts on the right and left-sides 
of the intake camshaft. Remove the right 
and left covers. Remove the intake cam¬ 
shaft. 

CAUTION: Sote the camshaft shims. 
They must he installed to take up side- 
play. 

4. Remove the locknut from the ta¬ 
chometer drive side exhaust cam fol¬ 
lower shaft. Remove the tachometer 
drive box and driveshaft from the head. 

5. Remove the breaker point cover. 
Remove the locknut from the cam fol¬ 
lower shaft. Scribe a line across the 
breaker point plate to the head to approx¬ 
imate ignition timing for assembly. Re¬ 
move the two screws and remove the 
breaker plate complete with points. Re¬ 
move the breaker cam bolt and pull off 
the timing advance assembly. 

6. Remove the points housing after 
removing the securing screws. Remove 
the exhaust camshaft. 

7. Pull out the cam follower shafts 
and the cam followers. 

NOTE: Keep each cam follower with 
its respective shaft. Also note the posi¬ 
tion of each follower and shaft in the 
head. Components must be installed in 
their original locations. 

8. Loosen the bolt on one of the tor¬ 
sion bar holders, backing it off several 



Removing ihe cam follower shaft (1) and cam fol¬ 
lower (2) 



Torsion bar holder (1) and special tool (2) 


turns. Use the special tool (Tool No. 
07973-2830001) to turn the torsion bar 
holder in the direction marked on the 
end of the bar to take the tension off the 
bolt. Then remove the bolt. Pull out the 
torsion bar; remove the outer ami. Repeat 
the procedure with the remaining torsion 
bars. 

NOTE: As other torsion bar compo¬ 
nents are removed , keep each assembly 
together. All components must be in¬ 
stalled in their original locations. Tor¬ 
sion bars should not be interchanged 
between cams or sides. 

9. To remove the valves, remove the 
valve keepers and spring retainer. 

10. Inspect valve guides for condition 
before attempting removal. If replace¬ 
ment is necessary, remove the bolt secur¬ 
ing the guide stopper. Remove the seal. 
Drive the guide out of the head with ei¬ 
ther the Honda tool (No. 07942-2830000) 
or a like substitute. 

11. The exhaust cam right-side cover 
houses the tachometer drive mechanism. 
If removal is necessary, remove the phil- 
lips screw which secures the cable fit¬ 
ting; remove the bolt from the rear of the 
cover; remove the driveshaft and driven 
shaft. 

All washers and seals in this assembly 
should be replaced with new ones upon 
assembly. 



Valve keepers (1); spring retainer (2); and valve (3) 



Removing a valve guide (1); valve guide stopper 
(2); and seal (3) 
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Inspection 

For specifications of the top end com¬ 
ponents, refer to the charts at the end oi 
this section. 

CAMSHAFT 

In addition to the usual checks, cam¬ 
shaft side-play must he checked. 

1 Install each camshaft, along with its 
shims; lubricate, install, and secure the 
end covers. Check each camshaft for free 
rotation. Check each for side-play. Side- 
play must he within 0.05-0.35 mm 
(0.002-0.014 in.). If it is not, remove or 
substitute the proper camshaft shims. 



Checkins cam side play 


TORSION BARS 

1. Check the condition of the torsion 
bar and outer arm assembly. The splines 
must be in very good condition. If either 
the arm or the bar show signs of heat 
damage or discoloration, replace them. 

2. Check the tension of the torsion 
bar before reassembly. With the valve as¬ 
sembly in place, attach a torque wrench 
to the torsion bar holder and read the 
amount of force required to preload the 
torsion bar so that the bolt can be in¬ 
stalled. This reading will yield the seated 
pressure of the valve which should be 
about 44-55 in. Ibs. If tension is below 44 
in. Ibs, either replace the torsion bars or 
fit a thicker valve spring retainer. 

If replacing the torsion bars, replace all 
as a set. If tension is satisfactory, do not 
fit a thicker retainer. Standard thickness 
is 7.0 mm. Service retainer thickness is 
7.7 mm. 




(4tr< king torsion l>.ir tension with a limpie wrench 
(2) and .ul.mter (I) 
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1. Valve guide retainer 

2. Camihalt, intake 

3. O-ring 

4 Camshaft, exhaust 

5. Camshaft spacer 

6. Cam follower 

7. Cam follower shall 


8. Intake valve 
9 Exhaust valve 

10 Torsion bar assembly, l EX, R-IN 

11. Torsion bar assembly, R EX, l-IN 

12. Valve spring retainer 
13 Volve keepers 

1 4. Volve seal 


1 5 Comshaft pin 

16 O-ring 

17 Bolt 

18. Outer orm ball 

19. lackwasher 
20 Dowel pin 


VALVES 

Valves have stellite tips and edges. Ma¬ 
chining or grinding the tips or edges of 
the head is not recommended. 

Assembly 

I. Install valve guides (if removed) 
using the guide driver (Tool No. 
07942-11801(H)). Ream the guide after in¬ 
stallation with Tool No. 07984-5900000. 
Be sure that the guide O-rings are in¬ 
stalled. 



Valve assembly 

1 Valve seal 

2. Volve guide 

3. Torsion bor 

4 Valve guide keeper 

5 Valve 


2. Install the valves and check seat 
width. If necessary, recut the seat and lap 
in the valves. 

3. Install the upper cam chain guide 
roller and fit the roller pin ensuring that a 
new O-ring is installed in the groove of 
the pin. 

4. Fit the valve guide stopper and 
seal. Install the outer arm, the valve, re¬ 
tainer, and valve keepers. 

5. Assemble the torsion bar. Note that 
the torsion bars are marked “EX-L/IN-R 
or “EX-R/IN-L"; be sure that each one is 
correctly installed. 



Installing ihe torsion bar assembly (1) and ouler 
arm (2) 
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6. Fit the torsion bar holder dowel 
pin; install the torsion bar and holder, 
then turn the bar in the direction marked 
so that the holder bolt can be installed 
and secured. 



Valve spring assembly: 1, torsion bar; 2, torsion bar 
outer; 3, holder; 4 , outer arm 


Cam follower shaft index marks (1) must point 
away from the center of the head 

7. Lubricate the cam followers and 
shafts and install them. Note the small 
mark on the end of each cam follower 
shaft. This mark must point away from 
the center of the cylinder head and ap¬ 
proximately 45° down from the horizontal 
when the shafts are installed. 

8. Lubricate and install the intake 
cam and shims. Fit the cam covers. Be 
sure that cam side clearance is correct. 

9. Lubricate and install the exhaust 
camshaft and shims. Lubricate the lips of 
the oil seal; install the breaker point 
housing. Install the tach drive box and 
driveshaft aligning the tabs on the drive 
gear with the slots in the camshaft. Check 
cam side-play as previously outlined. 


When installing the tach drive box (2), align the 
tabs on the drive gear with the slots in the cam (1) 

10. Install the timing advance mecha¬ 
nism, aligning the slot in the mechanism 
with the pin in the camshaft. 

11. Fit the breaker plate, complete 
with points, and align the scribed timing 
mark if you made one. Check the ignition 
timing after assembly has been com¬ 
pleted. 


12. Install, but do not tighten, the cam 
follower shaft locknuts. Valves must be 
adjusted after assembly is completed. 

Installation 

1. Fit a new head gasket to the cylin¬ 
der and check that the dowel pins and 
O-rings are in place in the cylinder. 



Be sure that the hollow dowel pins and O-rings (1 
and 2) are in place before fitting the head gasket (3) 

2. Install the head, pulling the cam 
chain up through it as it is moved down 
on the studs. 

NOTE: The stud threads should he 
cleaned and oiled lightly to ensure cor¬ 
rect torque readings when securing the 
head. 

3. Fit the capnuts to the studs. Note 
that the nuts have special washers fitted 
beneath them for oil sealing. 

4. Tighten the capnuts in increments 
of a few ft lbs until the proper torque of 
25.3 ft lbs is reached. Note that the nuts 
must be tightened in a cross pattern 
beginning with the center nuts. 



5. Turn the engine over so that the 
"LT” mark on the alternator rotor is 
aligned with the timing mark. Turn the 
camshafts so that the index mark on the 
right-side of each camshaft is aligned 
with the mark on the cam cover bearing. 



Align the cam marks with the index marks on the 
right side-covers 


Installing the cam chain master link with the spe¬ 
cial tool (1) 

6. Route the cam chain over the cam 
and under the idler sprocket. Use the 
cam chain installation tool (No. 
07968-2830200) to install a new mas- 
terlink. Joining the chain on the intake 
side is easiest. 

7. The remaining steps are in the re¬ 
verse of disassembly. Be snre to adjust 
the cam chain and valves before opera¬ 
tion. 


CYLINDER AND PISTON 
Removal 

1. Remove the engine from the frame; 
remove the cylinder head. Remove the 
cam chain tensioner. 

2. Lift up the cylinder so that it is sev¬ 
eral inches out of the crankcase. If the 
cylinder resists removal, tap around the 
base with a plastic mallet to free it. 

3. Stuff a clean rag between the bot¬ 
tom of the cylinder and the crankcase to 
protect the pistons and catch any pieces 
of broken piston ring when the pistons 
come out of the bore. 

4. Remove the cylinder from the studs. 
Note the hollow dowel pins at the cyl¬ 
inder-crankcase mating surface. 

5. Remove the piston wrist pin circlips 
with a needlenose pliers. Discard old 
circlips; new ones must be used on as¬ 
sembly. 

6. Push out the wrist pin and remove 
the piston from the connecting rod. 

CAUTION Push the wrist pin out 
with a blunt drift using steady pres¬ 
sure. Do not attempt to strike or im¬ 
pact the drift to remove the pin or the 
rod will he bent. If the wrist pin resists 
removal , heat the piston crown gently 
and evenly with a propane torch until 
the pin can he pushed out. 

Remove the other piston in the same 
manner. 

7. Remove the cylinder base gasket. 

Inspection 

1. Oversize pistons are available in 
four oversizes in increments of 0.25 mm. 
Pistons come complete with rings, wrist 
pin, and circlips. The size is stamped on 
the piston crown. When fitting new pis¬ 
tons, set piston-to-cylinder wall clear¬ 
ance to 0.025-0.050 mm (0.001-0.002 in.) 

2. Check the connecting rods for a 
bent condition. This can be accom¬ 
plished with two small rectangular 
blocks of metal of equal thickness. Insert 
the wrist pins into the rods, and position 

431 


















Honda 450-500 Twins 



1. Cylinder) 5. Wrii! pint 

2 Cylinder boie goiket 6 W" 1 ' P in circli P* 

3 Pufon ring) 7 O-ring 

4 Pijloni 8 Dowel pin) 

the pieces of metal beneath them on ei¬ 

ther side of the rods and resting on the 
crankcase. Rotate the engine so that the 
wrist pin rests on the blocks. Both sides 
of the wrist pin must contact the metal 
blocks or the rod is bent, and must be re¬ 
placed along with the crankshaft. 

3. Be sure that all oil passages in the 
cylinder are clear. Check the condition of 
the cam chain tensioner guide rollers. 
Replace them if the rubber is chipped, 
grooved, or otherwise damaged. 

4. Replace the cylinder base O-ring. 
Check that any dowel pins or O-rings fit¬ 
ted to the cylinder are in their proper 
places before installation. 

Installation 

1. Before installing the rings on the 
piston, first note that the two compres¬ 
sion rings are not interchangeable. The 
ring with beveled edges is the upper 
compression ring. 

Also note that rings must always be in¬ 
stalled so that tlx* manufacturer's mark 
(the small letter near the end-gap) faces 
up when the rings are in place. 

2. Install one rail on the piston below 
the oil ring groove Install the oil rail ex¬ 
pander in the groove, then move the 
lower rail into the groove. Install the 
upper oil rail. Install the two compres¬ 
sion rings noting the difference between 
the upper and lower ones. 

3. Arrange the ring end-gaps 120° 
apart, but do not position any end-gap of 
the compression rings or tlu* oil rail ex¬ 
pander at the verv front or the s cry back 
of the piston (perpendicular or parallel to 
the w rist pin). 

Position the end-gap of the oil ring ex¬ 
pander 120° from the lower compression 
ring, then position the end-gaps of the oil 
rails about 45° (20-30 mm) on either side 
of the expander end-gap. 
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Piston ring installation. Be sure that rings are in¬ 
stalled in the proper grooves (1-4) with the mark 
facing upward (5) and the end-gaps staggered 120° 
apart 

4. Install one wrist pin circlip and 
place the piston on the connecting rod. 
‘TV is marked on the piston crown and 
must he positioned on the intake side. 
Oil the wrist pin and insert it. Install the 
other circlip. 

NOTE: Be sure to use new circlips. 



The "IN” mark must he located on the intake side 
when the piston is installed 



When fitting the cirelip. he sure that the end-gap 
and the cut-out in the piston do NOT align 

Be sure that the circlips arc properly 
seated. The end-gap of the circlips 
should point downward or positioned so 
that they do not align with the cutout of 
the wrist pin hole. 

5. Check that the dowel pins are in 
place in the crankcase. Fit a new c\ linder 
base gasket after any gasket compound or 


remains of the old gasket are removed 
from the crankcase mating surface. 

6. Check that the piston rings are 
properly aligned. Lubricate the piston 
skirts and rings with motor oil. 

7. Fit the cylinders to the studs, and 
hold them while pulling through the 
ends of the cam chain. Wire the chain 
ends out of the way to prevent them from 
falling into the engine during reas¬ 
sembly. 

8. Have an assistant lower the cylin¬ 
ders slowly while you compress the pis¬ 
ton rings with the fingers as the pistons 
enter the bores. 

9. Push the cam chain tensioner into 
the housing and tighten the lockbolt. 
Using a new gasket, install the tensioner. 

10. The remainder of assembly is the 
reverse of the removal procedure. 

CRANKCASE COVER 
COMPONENTS 

The following sections deal with re¬ 
moval, installation, and inspection proce¬ 
dures for those components located be¬ 
neath the left and right crankcase covers. 

These parts can be serviced with the 
engine in the frame. 

Note the following points: 

1. Always drain the oil before remov¬ 
ing the right or left front crankcase cov¬ 
ers. Place a drip pan beneath the cover 
before breaking the seal to catch any resi¬ 
due. If the cover resists removal, tap the 
top and sides with a plastic mallet to free 
it. 

2. The kick-starter shaft oil seal in the 
right cover should he carefully cheeked 
each time the cover is removed. If the 
lips of the seal are torn or damaged, or if 
the seal leaks, remove it hv prying it out 
of the cover with a small screwdriver or 
hooked tool. Take care not to use the 
cover itself as a leverage point without 
protecting it from possible damage. 

To install a new seal, press it in with a 
block of wood which w ill cover the entire 
seal. Be sure that the seal is driven 
straight in until flush with the outer sur¬ 
face of the ease, and not cocked to one 
side. Grease the lips of the seal before in¬ 
serting any shaft into it. Where the seal 
must pass over splines on a shaft, ensure 
that there are no sharp edges from dam¬ 
aged splines which may tear the seal. 

3. It is necessary to remove the centrif¬ 
ugal oil filter before the clutch housing 
can he removed. This requires a special 
wrench. 

Right Crankcase Cover 
Components 

The right crankcase cover houses the 
centrifugal oil filter, the clutch and pri¬ 
mary drive, the oil pump and the gear¬ 
shift linkage as well as the kick-starter re¬ 
turn spring. 

Right Crankcase Cover 
REMOVAL AND INSTALLATION 

1. Drain the engine oil. 

2. Remove the right exhaust pipe and 
muffler (except CL models). Remove the 
footpeg stepbar. 
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3. Remove the kick-starter lever 
pinch-bolt and carefully pull the kick- 
starter off its splined shaft. 

4. Remove the cover screws with an 
impact driver. Remove the cover. If 
stuck, tap around the mating surface with 
a plastic mallet. Be sure that a drip pan is 
beneath the cover to catch any remaining 
oil. 

5. Installation is the reverse of the 
above. Note the following point*: 

a. Remove all traces of old gasket or 
gasket compound from the mating sur¬ 
faces. Remove any nicks or imperfec¬ 
tions from the mating surfaces of the 
cover and crankcase with an oilstone; 

b. Use a new cover gasket; 

c. Be sure that the two dowel pins 
are in place between the cover and the 
crankcase before assembly; 

d. Lubricate the lips of the kick- 
starter shaft oil seal before installing 
the cover; 

e. When refitting the kick-starter 
lever, align the punch mark on the 
lever with that on the shaft; 

f. Tighten the cover screws in a 
cross pattern; then secure with an im¬ 
pact driver. 

Centrifugal Oil Filter 
REMOVAL AND INSTALLATION 

1. Remove the crankcase cover. 

2. Remove the snap-ring from the cen¬ 
trifugal oil filter. Screw a 6 mm screw or 
bolt into the filter cap and pull off the 
filter cap. A crankcase cover screw is 6 
mm and can be used. 

3. Bend back the tabs on the lock- 
washer, and, holding the engine so that it 
does not turn over, remove the nut from 
the inside of the filter rotor using special 
Honda tool No. 07196-6390000 (500T) or 
No. 07086-28301 (450). 

4. Remove the rotor. Clean it thor¬ 
oughly in a solvent. 



Removing (he oil filter rotor (2) with the special 
wrench (1) 


5. Installation is the reverse of the 
above. Replace the cap's O-ring if it is not 
in perfect condition. Be sure that the 
rotor spring washer is installed with the 
“OUTSIDE” marked side out. Then fit 
the lockwasher, secure the nut tightening 
it to about 35 ft lbs, and bend down the 
lockwasher tabs. 


6. Push the filter cap into place noting 
that the vanes on the cap fit into the slots 
in the rotor. Be sure that the snap-ring is 
firmly seated. 


Clutch and Primary Drive, 

Oil Pump 

REMOVAL 

The clutch housing and the oil pump 
must be removed together. 

1. Remove the right crankcase cover. 

2. Remove the centrifugal oil filter as¬ 
sembly. 

3. Remove the clutch pressure plate 
bolts, washers, and clutch springs. Re¬ 
move the pressure plate. 

4. Remove the steel and friction plates 
from the clutch housing. 

5. Remove the snap-ring which se¬ 
cures the clutch hub and remove the hub. 
Remove the clutch pushrod. 



Removing lhe clulch plales 



Removing the clutch housing (1) anti oil pump (2) 
together 

6. Remove the oil pump bolts; take off 
the clutch housing and the oil pump 
together. When the clutch housing is 
clear of its shaft, remove the oil pump 
plunger from the oil pump. 

7. To remove the pump plunger and 
connecting rod from the housing, remove 
the circlip. 

8. Remove the primary gear from the 
crankshaft. 

INSPECTION 

1. For oil pump specifications, refer to 
“Lubrication System.” 

2. Clutch housing-to-plate tab back¬ 
lash should not exceed 0.8 mm (0.032 in.) 



Excessive clearance (A) between (he clulch hous¬ 
ing and (he friclion plales will cause clutch back¬ 
lash 


or the plates or housing should be re¬ 
placed. 

3. The clutch hub should be a close fit 
on its shaft. If the splines of the hub ap¬ 
pear to be damaged, or if there is an 
excess of rotational movement (greater 
than 0.12 mm/0.005 in.), replace the hub. 

INSTALLATION 

1. Installation is the reverse of the re¬ 
moval procedure. 

2. Assemble the oil pump connecting 
rod to the clutch housing. The shoul¬ 
dered side of the rod faces away from the 
housing. Install the side washer, fitting 
the tab on the side washer into the hole 
in the housing. Install the snap-ring. 

3. Put the primary gear on the crank¬ 
shaft. 

4. Clean the oil pump thoroughly in a 
solvent. After it is completely dry, fill the 
pump with motor oil. Clean and install 
the pump filter. 

5. Ensure that the hollow dowel pin 
fitted behind the oil pump is in place. Fit 
the pump plunger into the pump and in¬ 
stall the clutch housing and oil pump. 



Snap-ring (1). side washer (2). plunger pin (3), and 
connecting rod (4) 



Align (he pressure plale arrow (1) with one of the 
cul-out splines on lhe hub (2) 


6. Fit the clutch hub, snap-ring, plates, 
pushrod, pressure plate, springs, wash¬ 
ers, and bolts. Where the pressure plate 
is marked with an arrow, align the ar¬ 
row with one of the hub cut-out splines. 
Tighten the pressure plate bolts gradu¬ 
ally in a cross pattern. 

7. Install the centrifugal oil filter. 


Shift Mechanism 
REMOVAL 


The shifter shaft is fitted with an oil 
seal where it comes out of the left-side of 
the crankcase below the countershaft 
sprocket. If the seal leaks, it can be re¬ 
placed after removal of the shifter shaft. 

1. Remove the exhaust system (except 
CL models). 

2. Remove the footpeg assembly. 

3. Drain the engine oil. 
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T» MMiimf llit* slnlt draft (1). rcmovt* (lit* snap-ring 
( 2 ) 



Gearshift arm (1), shill tlruni (2). slnlt shall (3) 



Neutral stopper (1); shift drum stopper (2) 


4. Remove the right crankcase cover. 
Remove the centrifugal oil filter, clutch, 
and oil pump. 

5. Remove the gearshift pedal. 

6. Remove the rear section of the left 
crankcase cover. 

7. Remove the snap-ring and washer 
from the left-side of the gearshift shaft. 

8. Disengage the fingers of the shift 
arm from the shift drum and pull the shift 
arm assembly out of the crankcase. 

9. Remove the nut securing the shift 
drum stopper and neutral stopper. Re¬ 
move the stopper assembly. 

10. If the shifter shaft oil seal leaks, pry 
it out of the crankcase. Install a new seal, 
driving it squarely into the case with a 
block of wood large enough to cover the 
entire seal. Grease the lips of the seal 
thoroughly before inserting the shifter 
shaft. 


INSTALLATION 

1. Installation is the* reverse of re¬ 
moval. 

2. Be sure that the gearshift return 
spring paws are positioned on either side 
of the pin. 

3. Check gearshifting before reassem¬ 
bly is complete. 
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Shifter return spring pm (1), return spring (2); shift 
shaft (?' 



Shift drum stopper (1) and neutral stopper (2) 


Left Crankcase Cover 
Components 

The left crankcase cover houses the al¬ 
ternator, starter clutch, neutral switch, 
countershaft sprocket, and the clutch re¬ 
lease mechanism. 

Left Crankcase Cover 
REMOVAL AND INSTALLATION 

1. Remove the exhaust system (CL 
models); remove the footpeg assembly. 

2. Remove the pinch-bolt from the 
shift lever and pull the lever off its shaft. 

3. Remove the four mounting screws 
from the rear cover and remove the cover. 

NOTE: Take care not to lose the steel 

hall from the clutch release mecha¬ 
nism when the cover is removed. 

4. Disconnect the clutch cable from 
the clutch release mechanism inside the 
cover. 



Clutch cable (l). lockbolt (2), living piece (3); lifter 
(4) 

5. Before removing the front cover, 
drain the engine oil. Remove three stator 
cover mounting screws. Remove the sta¬ 
tor cover. 

fi. Disconnect the alternator wiring 
from the wiring harness. Disconnect the 
neutral switch lead from the neutral 
switch. 

7. Remove the crankcase cover. The 


stator can be removed from the cover 
once the three mounting nuts are re¬ 
moved. 

8. To install the covers, attach the sta¬ 
tor to the front cover. Use a new gasket. 
Be sure to install the dowel pins under 
the cover. 

Clutch Release Mechanism 

1. To remove the clutch release mech¬ 
anism, unscrew the adjuster lockbolt 
from the crankcase cover. Unhook the re¬ 
turn spring from the inside of the cover 
and the release mechanism can be re¬ 
moved from the case. 



Vi 


Clutch lifter (.), threads (2), steel ball (3) 

2. Clean all parts in solvent. 

3. Inspect the adjuster and lifter for 
damaged threads. 

4. Check the dust seal for condition If 
it is cracked or torn, or shows signs of age, 
replace it. 

5. Clean the boss in the case with sol¬ 
vent. 

6. Thoroughly grease the mechanism 
before installation. 

Countershaft Sprocket 
REMOVAL AND INSTALLATION 

1 Remove the footpeg assembly and 
the left rear crankcase cover. Remove the 
sprocket protector plate if fitted. 

2. To remove the sprocket, remove the 
two bolts from the sprocket and rotate the 
lockplate until the tabs on the plate line 
up with the slots in the countershaft. Re¬ 
move the lockplate. 

3. Either move the rear wheel forward 
in the swing arm or remove the mas- 
terlink from the chain, and pull the 
sprocket off the countershaft. 

4. When refitting the sprocket, if the 
masterlink has not been removed, refit 
the chain to the sprocket before installing 
the sprocket to the countershaft. Install 
the lockplate on the countershaft and ro¬ 
tate it until the holes in the sprocket line 
up with the holes in the lockplate. Install 
the two bolts anti torque to 5.8-8.7 ft lbs. 

Alternator and Starter 
Assembly 

REMOVAL 

1. Remove the crankcase covers and 
stator as previously described. 

2. Remove the rotor holt. 

3. Remove the alternator rotor using 
the factory rotor puller. The starter clutch 
is removed with the rotor 

4. Remove the woodruff key from the 
crankshaft taper. 

5. The starter clutch can be removed 
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Removing the starter clutch screws 


from the hack of the rotor after removing 
the three phillips head screws. Remove 
the starter clutch side plate. 

6. The starter motor chain can he re¬ 
moved by removing the sprocket retain¬ 
ing plate and pulling off both sprockets 
and the chain together. 

7. Disconnect the starter motor cable 
at the motor; unbolt the motor from the 
engine, and remove the motor, tapping 
the shaft lightly with a plastic mallet. 

INSPECTION 

1. For electrical tests of the alternator 
rotor, stator, and starting motor, refer to 
“Electrical System.” 

2. Check that the rollers in the starter 
clutch are free to move. Also check that 
they all have the same amount of spring 
tension on them. If any spring feels weak 
in relation to the others, replace it by 
removing the roller, spring cap, and 
spring. Replace the spring and install the 
cap and roller. 

3. Inspect the starter clutch housing 
for any cracks. If found defective, it must 
be replaced. 

4. Inspect the surface of the starter 
sprocket where the rollers contact it. If 
badly scored, the sprocket and the rollers 
should be replaced. 

5. Inspect the condition of the 
sprocket teeth. If they are hooked or ap¬ 
pear to be worn badly, replace both 
sprockets and the chain. 

6. Check the rotor and stator for signs 
of wear. If there has been contact be¬ 
tween the rotor and the stator assembly, 
this condition must be rectified. In addi¬ 
tion, the components should be tested to 
make sure that they still operate prop¬ 
erly. Check the stator for foreign matter 
on the poles, burnt wiring, damaged in¬ 
sulation, etc. 



Slarter clutch components 


7. Check that the stator assembly is 
securely mounted, and properly aligned. 
If the rotor has contacted the stator, check 
for play in the crankshaft. This condition 
may sometimes be caused by a bad crank 
bearing. 

8. Remove any rust or corrosion from 
the crankshaft taper. Check the woodruff 
key for step-wear. 

9. Check that the rotor has little or no 
run-out as it turns. If run-out exists, deter¬ 
mine the cause. 

10. If scoring on either the rotor or the 
stator components is severe, the part(s) 
should be replaced. 



INSTALLATION 

1. Mount the starter motor on the front 
of the engine with the two mounting 
bolts. 

2. Install the starter motor chain and 
the two sprockets at the same time. In¬ 
stall the starter sprocket retaining plate. 

3. Mount the starter clutch on the rotor 
with the three screws. Be sure to install 
the side plate between the rotor and the 
clutch. 

4. Install the woodruff key in the 
crankshaft and install the rotor lining up 
the slot in the rotor with the key in the 
crankshaft. Draw the rotor down on the 
crankshaft with the rotor bolt; never 
strike the rotor as this may affect the mag¬ 
nets. 

5. Install the stator in the crankcase 
cover, then install the cover using a new 
gasket. Check that the rotor does not 
come in contact with the stator as the 
engine turns over. Install the stator cover 
and the rear cover. 


LOWER END AND 
TRANSMISSION 


The following section deals with ser¬ 
vice to the transmission, shift drum as¬ 
sembly, kick-starter, and crankshaft. 

Engine removal is required. II only the 
transmission needs service, the top end 
may remain in place. If removal of the 
crankshaft is required, the top end assem¬ 
bly must be removed first. 

Splitting the Crankcases 

1. Remove the engine from the 
frame. 

2. Remove the left and right crank¬ 
case covers and the components therein: 
alternator and starter, starter sprockets, 
countershaft sprocket, centrifugal oil fil¬ 
ter, clutch, oil pump and primary gear, 
gearshift shaft, drum stoppers, etc. Refer 
to the preceding sections for procedures. 

3. Remove the kick-starter shaft re¬ 
turn spring. 

4. If the crankshaft must be removed, 
remove the cylinder head, cylinder, and 
pistons. 

5. Remove the crankcase bolts on the 
top case half. Turn the engine over so 
that the crankcase bolts on the lower case 
half are accessible. 

6. Remove the crankcase bolts. Re¬ 
move the lower crankcase half. If it is 
stuck, tap the front and back of the lower 


case at the mating surface with a plastic 
mallet to free it. 

7. To remove the crankshaft, remove 
the center main bearing cap bolts. Re¬ 
move the bearing cap, noting that the cap 
should be reinstalled with the correct 
side facing forward. The cap is marked 
for location (“F” for forward) on late 
models. 



Removing the center main bearing cap 


8. Carefully lift out the crankshaft. 

9. Inspection of the transmission 
gears should be made with the gears in 
place. If removal is necessary, carefully 
lift out the gear clusters and shafts com¬ 
plete. Do not disassemble the shafts 
unless necessary. All circlips must be re¬ 
placed once they are removed. Lay out 
each bearing, gear, thrust washer, and 
circlip in the order removed. 

10. 4-speed: To remove the shift drum, 
remove the shift fork pin clip from each 
shift fork. Use a magnetic-tipped screw¬ 
driver or the like to remove each guide 



Mainshaft (1); countershaft (2) 
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Kick-starter lockplate (1), boh (2), shaft (3) 

pin. Remove the neutral stopper plunger 
bolt from the top of the upper ease half. 
Remove the shift drum from the right- 
side and remove the shift forks. 

11. 5-speed: To remove the shift drum, 
remove the shift drum hearing retainer 
plate. Remove the guide pin clip from 
each shift fork; remove the guide pin 
from each shift fork, drawing them out 
with a magnetic-tipped screwdriver or 
the like. Pull out the shift drum. Remove 
the forks. 

12. To remove the kick-starter as¬ 
sembly, remove the return spring. Re¬ 
move the circlip from the shaft. Bend 
down the locking tabs on the kick-starter 
shaft holt and pull out the shaft. Remove 
the kick-starter gear and friction spring. 

Component Inspection 

CRANKCASES 

L Clean the top and bottom cases 
thoroughly in a solvent, taking care to 
remove all traces of metal particles, 
sludge, etc. 

2. Carefully inspect the mating sur¬ 
faces Remove all traces of gasket com¬ 
pound. Remove any nicks or burrs on the 
mating surfaces with an oilstone. 

3. Check that the bearing locating pins 
for the crankshaft and transmission shafts 
are not pushed into the case. Check that 
all bearing locating half-rings are in place 
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Engine and Transmission Specifications 



vwr 

i so 

(tamshatl Journal OI) (nun/in ) 
standard 
service limit 

21 97-21 98/0 865-0 666 

21 92/0 862 

21 97-21 98/0 865-0 866 
21 92/0 862 

Cam laihe Height (inm/in ) 

Intake and Exhaust 
standard 
service limit 

1 69-3 73/0 185-0 186 

3 65/0 18) 

I 69-3 73/0 185-0 I SO 

3 65/0 1 83 

Camshalt Hun-Out (nim/in ) 

001/00001 

0 01/0 0003 

Cylinder Head Cam Bearing ID (mm/in ) 
standard 
service limit 

22 00 22 02/0 8GG-0 867 

22 05/0 868 

2£ 00-22 02/0 866-0 S67 
22 05/0 868 

Cam Side Cleumnce (mm/in.) 
standard 
service limit 

0 05-0 3-5/0 002-0.013 

0*1/0 016 

0 05-0 35/0 002-0 013 

0 3/0 016 

Cam Follower ID (mm/in ) 
standard 
service limit 

10 20-10 22/0 102 

10 28/0.105 

10 20-10 22/0 102 

10 28/0 405 


Valve Guide II) (mm/in.) 

Intake and Exhaust 

standard 7 0<l-7.0l/0 2756-0 2700 7 00-7 01/0 2756-0 2760 

service limit 7.05/0.2771) 705/0 2770 


Valve Stem OD (inm/in.) 
Intake 
standard 
service limit 
Exhaust 
standard 
sen ice limit 


Valve-to-Guide Clearance (mm/in.) 
Intake 
standard 
service limit 
Exhaust 
standard 
service limit 


Valve Stem Run-Out (mm/in.) 
standard 
service limit 

0 02/0.0008 

0 02/0 0008 

Valve Seat Width (mm/in.) 
standard 
service limit 

1 0-1 3/0 039-0.051 

2.0/0.79 

1 0-1 3/0 039-0 051 

2 0/0 79 

Cylinder Bore (standard) (mm/in.) 
standard 
service limit 

70 00-70 01/2.756 

70 11/2 760 

70 00-70 01/2 756 

70 11/2 760 

Riston (standard) OD (mm/in.) 
standard 
service limit 

69.95-69.97/2 754-2.755 

69 87/2 751 

69 95-69 97/2.754-2 755 

69 87/2 751 

Piston-to-Cylinder Clearance (mm/in.) 
standard 
service limit 

0 025-0 050/0 001-0 002 

0 1/0 00-1 

0 025-0 050/0 001-0 002 

0 1/0 003 

Wrist Pin Hole ID (mm/in.) 
standard 
service limit 

17 00/0.669 

17 1/0 673 

17 00/0 669 

17 1/0673 

Wrist Pin Diameter (mm/in.) 
standard 
service limit 

16 99-17 00/0.669 

16 95/0.667 

16.00-17 00/0 669 

16 97/0 667 

Cylinder Taper (mm/in.) 
standard 
service limit 

0 05/0 002 

0 05/0 002 

Cylinder Ovality (mm/in.) 
standard 
service limit 

0 05/0 002 

0 05/0 002 

Piston Ovenizes (mm/in.) 

025 

050 

075 

1 00 

70 25-70 26/2.7657-2.7662 
70.50-70 51/2 7756-2.7761 

70 75-70 76/2 7854-2 7859 

71 00-71 01/2 7953-2 7958 

70 25-70 26/2 7657-2 7662 
70 50-70 51/2 7756-2 7761 

70 75-70 76/2 7854-2 7859 

71 00-71 01/2 79.53-2 7958 

Piston Ring End-Cap (mm/in.) 

Top 

standard 
service limit 

Second 
standard 
service limit 



0 3-0 5/0 012-0 020 

0 8/0 031 

0 3-0 5/0 012-0 020 

0 8/0 031 

0 3-0 5/0 012-0 020 

0 8/0 031 

0 3-0 5/0 012-0 020 

0 8/0 031 


ooi-o oyo oooi-o 0012 

0 08/0 003 


0 03-0 03/0 0012-0 0020 
0 10/0.003 


0 01-0 03/0 0003-0 0012 
0 08/0.00.3 


0 03-0 O5/0 0012-0 0020 
0 10/0 003 


ft 97-6.00/0 275 
ft W/0 273 


ft 97-6.98/0 273-0 275 
G 95/0.271 


6 97 -ft 99 0 275 
6 96/0 271 


ft 97-ft 98/0 274-0 275 
695/0273 
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in their grooves. 

CRANKSHAFT 

1. Lubricate each of the crank bearings 
with motor oil and rotate them slowly. 
Bearing rotation must be smooth, ef¬ 
fortless, and quiet; otherwise, the bear¬ 
ing^) may be damaged. 

2. Check the bearings for discoloration 
or obvious damage. The race on the outer 
crank bearings may be removed to check 
the rollers. The right-side race is secured 
by a circlip. 

3. If a dial gauge is available, mount 
the crank in a set of V-blocks and check 
for run-out at both ends. Maximum allow¬ 
able run-out is 0.1 mm (0.004 in.). This 
figure (run-out) will be l /i of the true indi¬ 
cated reading of the gauge. 



Checking crankshaft run-oul 


4. Lubricate the big end bearing of 
each rod and slowly rotate the rod around 
the crankpin. Any noise or halting in the 
bearing movement may indicate that it is 
defective. Any vertical play indicates a 
worn bearing. 

5. Use a feeler gauge to measure the 
side clearance between the rod big end 
and the flywheel. Standard clearance is 
0.07-0.33 mm (0.0028-0.013 in.). Max¬ 
imum allowable clearance is 0.5 mm 
(0.020 in.). Clearance in excess of this 
necessitates replacement of the rod and 
bearing. 

6. Measure the radial clearance of 
each big end bearing by mounting a dial 
indicator on it and moving it up and 
down. Standard clearance is 0.008 mm 
(0.0003 in.) or less. The serviceable limit 
is 0.05 mm (0.002 in.). If clearance ex¬ 
ceeds this amount, the con rod bearings 
must be replaced. 



Checking main bearing radial clearance 


7. Measure the inside diameter of the 
small end. Replace the rod if diameter 
exceeds 17.07 mm (0.672 in.). 

8. Check the radial clearance of each 
crankshaft bearing with the dial gauge 
mounted directly on top of the bearing. 


Engine and Transmission Specifications 



5 OOT 

450 

Oil 

standard 
service limit 

0.2-0.4/0.008-0.016 

0 8/0.031 

0.2-0.4/0.008-0.016 

0 8/0.031 

Piston Ring Side Clearance (mm/in.) 

Top 

standard 
service limit 

Second 
standard 
service limit 

Oil (one-piece ty pe) 
standard 
service limit 



0.04-0.07/0 0016-0.0028 
0.15/0.006 

0 020-0.045/0.0008-0 0018 

0 15/0 006 

0 04-0.07/0.0016-0.0028 

0 15/0.006 

0.020-0.045/0.0008-0.0018 

0.15/0.006 

0.01/0.0004 

0.1/0.004 

Crankshaft Run-Out (mm/in.) 
standard 
service limit 

0.02/0.0008 

0.1/0 004 

0.02/0.0008 

0.1/0.004 

Con Rod Big End Bearing Clearance (mm/in.) 
standard 
service limit 

0-0.008/0-0 0003 

005/0 002 

0-0.008/0.0003 

0 05/0 002 

Big End Side Clearance (mm/in.) 
standard 
service limit 

0 07-0 33/0.0028-0.0130 

0.5/0.02 

0 07-0.33/0.0028-0.0130 

0.5/0 02 

Connecting Rod Small End ID (mm/in.) 
standard 
service limit 

17 016-17 034/0 6699-0 6706 

17 07/0 6721 

17 016-17.034/0.6699-0.6706 
17.07/0.6721 

Main Bearing Radial Clearance (mm/in.) 
standard 
service limit 

0 006-0.014/0 0002-0 0005 

0 03/0 001 

0 006-0.014/0.0002-0 0005 
0.03/0.001 

Oil Pump Con Rod-to-Clutch Clearance (mm/in.) 
standard 
service limit 

0 025-0 075/0 0010-0 0030 

0 15/0 006 

0 025-0.075/0.0010-0.0030 

0 15/0.006 

Oil Pump Plunger OD (mm/in.) 
standard 
service limit 

18 955-18 970/0 746-0.748 

18 93/0 745 

18 955-18.870/0.746-0.748 
18.93/0.745 

Oil Pump Cylinder ID (inm/in.) 
standard 
service limit 

19 00-19 01/0 748 

19 10/0.752 

19 00-19 01/0.748 

19 10/0 752 

Clutch Friction Plate Thickness (mm/in.) 
standard 
service limit 

3 42-3.58/0 135-0 141 

3 1/0 12 

3.42-3.58/0.135-0.141 

3 1/0.12 

Clutch Plate Warpage ( mm/in.) 
standard 
service limit 

0 15/0 006 

0 35/0 014 

0.15/0.006 

035/0014 

Clutch Spring Free-Length (mm/in > 
standard 
service limit 

38 0/1 50 

37.3/1 47 

37.3/1 47 

39.4/1.55 

Clutch Hub Backlash (mm/in.) 
standard 
service limit 

0 02-0.06/0.0008-0 0024 

0 12/0.005 

0 02-0 06/0.0008-0.0024 
0.12/0.005 

Transmission-Cear-Cear Backlash (mm/in.) 
standard 
service limit 

0.2/0.008 

0.2/0 008 

Mainshaft—4th Gear Clearance (mm/in.) 
standard 
service limit 

0.02-0 06/0 0008-0.0024 

0 15/0 006 

0.02-0.062/0.0008-0.0024 

0 15/0.006 

Mainshaft—5th Gear Clearance (mm/in.) 
standard 
service limit 

0.02-0 05/0.0008-0 0021 
0.13/0.005 

0.02-0.054 /0.0008-0 0021 

0 13/0.005 

Countershaft—1st Gear Clearance (mm/in.) 
standard 
service limit 

0.02-0.05/0 0008-0.0021 

0.10/0 004 

0 02-0.054/0 0008-0.0021 
0.10/0.004 

Countershaft—2nd/3rd Cear Clearance (mm/in.) 
standard 
service limit 

0.004-0.08/0.0016-0.0032 

0.18/0 007 

0.04-0.08/0.0016-0.0032 

0.18/0.007 

Transmission Cear-to-Shaft Clearance (mm/in.) 
standard 
service limit 

0.15/0.006 

0.15/0.006 

Gearshift Drum OD (mm/in.) 
standard 
service limit 

34.95-34.98/1.376-1.377 

34.9/1.37 

— 
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Standard radial (tip and down) clearance 
is 0.0Id mm (0.0005 in.). Replace all the 
hearings if the clearance ol am exceeds 
0.03 mm (0.0012 in.). 

NOTE: Special presses and jigs are 
necessary to disassemble or align the 
crankshaft. If they are not available, 
the crankshaft will have to be replaced 
in the event of damage to the rods or 
center main bearings. 

KICK-STARTER 

1. Inspect the splines on the end ol the 
kick-starter shaft. If they are damaged to 
the extent that the kick-starter lever can¬ 
not he fastened tightly to the shaft, re¬ 
place it. 

2. Check the condition ol the circlip. 
Replace it if deformed or weakened. 

3. Check the condition of the kick- 
starter return spring. II tin* spring cannot 
return the shaft quickly and hold it firmly 
against its stop, it should he replaced. 

4. Check the friction spring for defor¬ 
mation. 

5. Check the curved splines on the 
shaft and the corresponding splines on 
the kick-starter gear. The gear must move 
smoothly on the shalt. If it hinds or sticks 
or if it can become cocked, replace the 
gear and shaft. 

6. Check the kick-starter gear for bro¬ 
ken or worn teeth. Replace it if damaged. 

Assembling the Cases 

In every case the hearings should he 
cleansed by squirting clean oil through 
them to carry away any particles of 
foreign matter. Bearing rotation must he 
perfectly smooth. If the rotation is halt¬ 
ing, this is a sign that some particles are 
trapped in the hearing. 

1. Fit the kick-starter shaft assembly, 
using a new lockwasher lor the holt. The 
friction spring fits into the groove in the 
upper case half. 

2. The shift forks are marked for posi¬ 
tion: “R,” “C,” and "I 




Kick-starter shaft assembly 



Engine and Transmission Specifications (cont.) 



SOOT 

45 0 

Gearshift Fork 11) (mm/in ) 
standard 

34 0/1 33 

34 0/1 34 

service limit 

34 I/I 343 

34 1/1 343 

Shift hark Finger Thickness (mm/in ) 

L&R 

standard 

4 if-5 0/0 194-0 197 

HKJ0/0 194-0 197 

service limit 

4 6/0 181 

46/0 181 

Center 

standard 

5 9-6 0/0 233-0 236 

5.6/0 221 


i 

2 . 

3. 

4 

5 

6 
7. 
B. 
9. 

10 . 

n. 

12 

13. 

>4 

15 

16 
17. 



Bearing set ring, countershaft 
Broring set ring, mainshoft 
Mainshoft 

Countershoft ossembly 
Countershaft first gear 
Mainshoft 2d, 3rd gear* 
Counterihaft 2d gear 
Countershaft 3rd gear 
Mainshoft 4th geor 
Counferthoft 4th gear 
Mointhoft 5th gear 
Countershaft 5th gear 
Countershaft sprocket 
Sprocket lackplate 
Mointhoft needle bearing 
Countershaft needle bearing 
Bearing locating pins 


Transmission assembly 


IB. Thrust washer, tplined 

19. Thrust washer 

20. Thrust washer, tplined 

21. lockwasher 

22. Snap-ring 

23 Mointhoft ball bearing 

24 Countershaft ball bearing 


25 Mainshaft oil seal 
26. Countershaft oil seal 
27 Oring 

26 Sprocket lackbalts 
29. Splined bush 

30 Countershaft 2d gear w/buth 
31. Countershaft 3rd gear w/bush 



Fit (lu- Inchon sprout (-) info the groove (I) m the 
case 
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Shift fotks installed (I) right, (2) center, (3) left (5* 
speed) 


Shift forks installed (4-speed) 
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Be sure that the shaft bearings are 
properly located either by the locating 
pins or the locating rings. The needle 
bearing with the oil groove is installed on 
the countershaft, and the bearing without 
the groove on the mainshaft (unloaded 
sides). 

6. Lubricate the transmission gears 
and bearings and check for smooth opera¬ 
tion. 

7. Fit a new’ countershaft oil seal and 
mainshaft oil seal. 

8. Apply gasket compound to the 
mating surface of the upper case. An 
excess of compound will run down into 
the cases when they are mated. 

Check that the oil passage dowel 
pins are in pla'' 0 on the left-side of the 
upper case. Fit tne lower case. Install the 
bolts and tighten them in a cross pattern 
starting with those closest to the center. 
The cases should be mated all the way 
around prior to tightening the bolts. Do 
not attempt to force the cases together. 

10. The remainder of the procedure is 
the reverse of disassembly. 


Where applicable, the main hearing cap must he 
Crank hearings are fitted with pins which must be installed with the arrow pointing toward the front 
seated in the cut-outs in the crankcase of the engine 


1. Gearshift fork, right 

2. Gearshift fork, left 

3. Gearshift fork, center 

4. Gearshift fork guide pins 

5. Guide pin clips 

6. Shift drum 

7. Shift drum stopper plate 

8. Stopper com 


9. Shift drum pins 

10. Shift drum stopper 

11. Stopper spring 

12 Neutral stopper spring 
13. Stopper collar 
14 Neutral stopper 
15. Bearing retainer plate 
16 Washer 


17. Ball bearing 

18. Stud 

19 Retainer screws 
20. Stopper screw 
21 Stud nut 
22. Dawel pin 


Be sure that the locating pins and rings for the 
transmission shaft liearings are in place 


0 Unless otherwise noted. Refers to thread diam¬ 
eter, not head size. 


Engine Torque Specifications 


Pr/rt 

Tnrrfiir 
(ft lbs) 

Cylinder head mils—500T: 

33-40 

450: 

20-22 

Spark plugs 

18-21 

Centrifugal nil filter nut 

33-40 

Alternator rotor holt 

22-25 

Screws 

5 mm 

2.S-3.6 

6 mm 

5.1-8.0 

Bolts/Nu ts0 

5 mm 

3.3-4.3 

6 mm 

56-8.7 

8 mm 

13.0-18.1 

10 mm 

22-29 

12 mm 

36-43 

6 mm flange holt 

7.3-10 1 

8 mm flange holt 

17-21 

10 nun flange holt 

22-29 


3. Install the shift drum, slipping it 
through the shift forks. Insert the guide 
pins, and the guide pin clips. Refer to the 
illustrations showing correct pin clip po¬ 
sitions. Install the bearing retainer plate 
(5-speed), or the neutral stopper plunger 
(4-speed). Lubricate the shift drum as¬ 
sembly. 

4. Carefully fit the crankshaft into the 
case. Note the hearing locating pins and 


the corresponding slots. Each of the hear¬ 
ings must be properly seated. There is no 
need to force the bearings into place. 
Line up the locators and install the crank. 
Lubricate the crank hearings with clean 
motor oil. 

Fit the center main bearing cap, proper 
end forward, and tighten the holts in a 
cross pattern to 18-25 ft lbs. 

5. Install the gear clusters, engaging 
the shift forks with their proper gears as 
the clusters are fitted. 
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LUBRICATION SYSTEM 


Honda 450 and 500 models have the 
same type of lubrication system: a wet- 
sump engine with plunger oil pump. 

The od pump consists of a body incor¬ 
porating steel ball(s) as check valves, and 
a plunger whose movement in the hous¬ 
ing alternately sucks in and pumps out 
oil. The plunger is driven by a connect¬ 
ing rod off the clutch housing. 

Oil in the crankcase is sucked up by 
the oil pump, passing through a wire 
mesh filter screen to remove any large 
bits of foreign matter before it enters the 
pump body. From the pump, the oil is 



Cross-section of 450 oil pump 

t. Plunger 

2. Steel ball 

3. Ball ieot 

4 Boll ttapper 

5. Rubber teat 

passed through a centrifugal oil filter 
mounted on the crankshaft. The rotation 
of the centrifugal oil filter rotor forces any 
particles in the oil against the rotor \vi ills 
while the clean oil passes out and is 
forced through the crankcase, to lubricate 
the pistons and lower end, and up along 
the cylinder studs to lubricate the cams 
and valve gear. 

Additional oil is pumped through the 
transmission shafts, all of it eventually re¬ 
turning to the crankcase sump where the 
cycle is repeated. 


OIL PUMP 


The oil pump was changed beginning 
with K3-model 450s. The early-type uses 
a steel body and an alloy plunger. The 
later-type pump has an alloy body with a 
steel plunger. 

In addition, the later pump has a bore 
some 3 mm larger than the earlier type. 
The new pump can be fitted to older ma¬ 
chines with no modifications. 

Removal 

To remove the oil pump, drain the oil, 
remove the right exhaust system (CB 
models), the right crankcase cover, and 
the centrifugal oil filter; the clutch and 
oil pump are removed together. 

Inspection 

1. Clean the centrifugal oil filter rotor 
in solvent. 

2. Check that the oil guide piece on 
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Lubrication system: (1) purnp filter screen. (2) oil pump, (3) centrifugal oil filler 


the centrifugal filter cover can move 
freely. 



New style oil pump (left) has an alloy hotly and 
steel plunger 


3. The O-ring on the cover must he in 
good condition. If it is not, replace it. 

4. Remove the filter screen from the 
bottom of the oil pump and clean it 
thoroughly in solvent and blow dry. 

5. Clean the oil pump hodv in clean 
motor oil. 

6. Check the pump plunger and tin* 
bore of the pump for scoring or wear 
marks. Replace pump and plunger if any 



Centrifugal oil filter cover assembly 


1. Oil filter cover 

2 Oil panage to crankcote 

3 Oil pottage from tump 

4 Oil filter cover 


5 O-ring 

6 Oil guide tpring 
7. Oil guide 

B Stop-ring 













Honda 450-500 Twins 


defects are noted on the plunger or the 
pump bore. 

7. With a micrometer, measure the 
diameter of the plunger and the diameter 
of the pump bore, and subtract the two 
values. 

Standard clearances are 0.030-0.054 
mm/0.0010-0.0030 in. (500) and 0.02- 
0.063 mm/0.0010-0.0025 in. (450). 

Replace both plunger and body if 
clearance exceeds 0.2 mm/0.0079 in. 
(500) or 0.17 mm/0.0067 in. (450). 

8. Remove the snap-ring from the 
clutch housing and remove the connect¬ 
ing rod and thrust washer. 

9. To remove the plunger from the 
rod, push out the pin. 



Check ihe clearance between the rod (2) and the 
clutch housing (1) 

10. Check the inner surface of the con¬ 
necting rod big end for wear or galling, 
and the rod mounting area on the clutch 
housing as well. 

11. Measure the inside diameter of the 
rod big end and the outside diameter of 
the clutch housing area and compare the 
two measurements. 

Standard clearance between the two is 
0.025-0.075 mm/0.0010-0.0030 in. 

Replace rod or housing if clearance ex¬ 
ceeds 0.15 mm (0.0059 in.) 

12. Late models: Shake the oil pump 
and listen for the rattle of the check valve 
ball(s). The ball(s) must be free in the 
pump body. 

13. On some early models, the pump 
can be disassembled for cleaning or in¬ 
spection by removing the pump ball stop¬ 
per plug at the top. This should not be 
undertaken, however, except in the event 
of pump failure, in which case the pump 
will have to be replaced anyway. 

Installation 

1. Apply a quantity of clean motor oil 
to the pump bore before installation. 



Be sure that the hollow dowel pin (I) and O-ring 
(2) are in place behind the pump 



Automatic chain oiler components 


1. Countershaft 4 Rubber orifice 7. Adjusting screw 

2. Oil plug 5 lackwosher 8. Oil seal 

3. Oil stopper 6 Oiler plug 9. Countershaft sprocket 


2. Be sure that the hollow dowel pin is 
in place behind the pump in the crank¬ 
case, and that a new O-ring has been fit¬ 
ted to the pin. 

3. Install components as directed in 
“Engine and Transmission.” 

4. After installation is completed and 
the correct quantity of oil added, kick the 
engine over several times with the kick- 
starter (ignition off) before starting the 
engine. 

5. Allow the engine to idle for a min¬ 
ute or so, then loosen the two cylinder 
head capnuts on the right-side of the 
head. 

If oil seeps out, the pump is operating 
propei ly. 

Tighten the head nuts to 33-40 ft lbs 
(500) or 20-22 ft lbs (4.50). 


CHAIN OILER 


Some models are equipped with an au¬ 
tomatic chain oiling device incorporated 
into the sprocket side of the countershaft. 
The oiler is fitted with an adjusting screw 
to meter the amount of oil which passes 
through. 

The screw may be turned in (clock¬ 
wise) to decrease or shut off the flow of 
oil; turning it counterclockwise will in¬ 
crease the oil flow. 

Maximum oiling is achieved when the 
screw is turned three turns out from 
closed. 


FUEL SYSTEM 


Air Cut-Valve 

The carburetors on the 500T are fitted 
with a diaphragm-operated air cut-valve. 

The purpose of the valve is to prevent 
popping in the mufflers when the throttle 
is suddenly closed. 

When the throttle plate is closed after 
high-speed operation, the amount of fuel 
supplied to the engine is limited hv the 
idle circuit’s pilot screw. Due to the fact 
that the engine is still turning rapidly 
after the throttle is shut off, a high vac¬ 
uum is created on the engine side of the 
throttle plate. This results in an excess of 
air being drawn into the engine through 
the slow jet. 

This lean mixture may be too unbal¬ 
anced to burn in the combustion cham- 



1. Cover 3. Diaphragm 

2. spring 4. Air cuf volve body 


her, so that the unburned or partially 
burned gases accumulate in the exhaust 
pipes and muffler. After the engine has 
turned over a number of times, the 
amount of fuel passing through may 
eventually make this mixture in the ex¬ 
haust system rich enough to ignite which 
causes a popping in the exhaust system. 

To prevent this, an air cut-valve is fit¬ 
ted to the slow jet. The valve takes advan¬ 
tage of the high vacuum condition noted 
above. When this condition occurs, the 
spring-loaded diaphragm of the valve is 
activated by the high vacuum and moves 
to obstruct the amount of air passing 
through the slow jet. The valve allows 
only a small amount of the air to pass into 
the carburetor intake, effectively richen- 
ing the mixture so that combustion occurs 
in the engine, rather than in the exhaust 
pipes. 

Blow-By Gas Circulator 

The 500T is equipped with a recircula¬ 
tion system for crankcase gases. The 
gases are forced out of the head by the 
downward movement of the pistons. 
They are ejected into a breather box lo¬ 
cated between the two air cleaners. 

A breather element separates any oil 
from the crankcases gases, and the oil is 
fed hack into the crankcases. The gases 
are fed to the air cleaners where they join 
fresh air from the outside, and then are 
burned in the combustion chamber. 
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1. Breolher fwbe 4 Air cleaners 

2. Breather bo* 5. CarburelaM 

3. Breather element 


CARBURETORS 

Removal 

1. On CL models, remove the exhaust 
system. 

2. Remove the left and right side- 
covers. 

3. Shut ofT the fuel petcock; discon¬ 
nect the lines from the petcock. Discon¬ 
nect the overflow lines from the float 
bowls. 



Carburetor clamp screws (circles) 


4. Lift the seat and remove the gas 
tank. 

To safely remove the tank on 450 mod¬ 
els, either drain it completely prior to re¬ 
moval, or obtain a four in. length of fuel 
line and two small clamps. Attach one 
clamp to the fuel tank’s balance line. Dis¬ 
connect the line; fit the spare length of 
fuel line to the tank fitting with the clamp 
already attached. This will prevent fuel 
from spilling out of the tank when the 
balance line is disconnected for removal. 

5. Drain the carburetor float bowls, 
catching the gasoline in a suitable recep¬ 
tacle. 

CAUTION: Do not allow gasoline to 

spill on a hot engine. 

6. Loosen the clamps which secure the 
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Cable adjuster holder strews 


carburetors to the air cleaner and mani¬ 
fold hoses. Remove the air cleaners. 

7. Disconnect the choke band from the 
left carburetor. 

8. Pull off one of the carburetors; un¬ 
screw the cable adjuster holder from the 
carburetor body. Disconnect the cable 
from the throttle plate. Remove the re¬ 
maining curb in the same manner. 

Disassembly 

1. Have carburetor rebuild kits on 
hand before disassembling the carburet¬ 
ors. 

All O-rings and gaskets should be re¬ 
placed when the unit is assembled. 

2. Remove the screws which secure 
the carburetor cap. Remove the cap. 
throttle slide, and needle Four-speed 
450s base a return spring fitted beneath 
the cap. 

3. Remove the throttle slide gasket 
from the carburetor hod\ 

4. Pry up the float bowl retainer and 



Hcmoving tin- i-iirbim-toi cap 



lU-maviug lbc float pivot pin 





Hcinoving the main jrt 

remove the float bowl. Do this caiefnlly. 
If it is stuck, hold the carburetor and float 
bowl firtnlx and tap tin* bowl with a plas- 
tie mallet. 

5. Pull out the pivot pin and remove 
the float. Unscrew and remove the main 
jet and the needle jet holder. Remove the 
needle jet. 

6. Unsciew and remove the pilot jet 
and the slow jet. 
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Removing the needle jet holder 



Removing the float needle 

7. Remove the float needle. Unscrew 
the needle seat. 

8. Remove the pilot screw cap (if fit¬ 
ted), and remove the pilot screw and 
spring. Use a small hooked wire to re¬ 
move the pilot screw washer and O-ring. 

9. 5(X)T: Remove the two screws 
which secure the air cut-valve. If disas¬ 
sembly of the valve is required, remove 
the two screws which secure the valve 
cap; carefully remove the spring and dia¬ 
phragm. 

10. If disassembly of the throttle slide 
is required, remove the needle set screw 
and separate the needle and slide. 

Assembly 

Assembly is basically the reverse of the 
disassembly procedure. Note the follow¬ 
ing points: 

1. Always use new gaskets and 
O-rings. 

2. Exercise care when installing jets— 
they are made of soft brass and are easily 
damaged if overtightened. 

3. If the throttle slide and needle have 
been disassembled, first check that both 
needle clips are installed in the third 
groove from the top. Install the needle in 
the slide and secure the set screw. 

4. When installing the pilot screw, first 
assemble the spring, washer, and O-ring; 
screw it in very gently until it is seated. 



Installing tlu* pilot screw 


then back it off I turn (450) or IVi turns 
(SOOT). 

5. When installing the throttle slide 
into the carl) body, engage the tab with 
the slot in the slide. 


Installation 

1. Reverse the removal procedure to 
install the carburetors. 

2. Be sure that all connections are 
tight. Check that fuel lines are secured 
with clips, and are not contacting the car¬ 
buretors except at the connections. 

3. Check that the choke band is con¬ 
nected. Be sure that both carburetors are 
vertical. Check cable adjustments. 

4. Before operation, turn on the fuel 
and check for leaks. 


Carburetor Specifications 



450 

soot 

Setting Number 

I III 

751A 

Main Jet 

130 

145 

Slow Jet 

38 

80 

Pilot Jet 

38 

NA 

Needle (groove from top) 

3 

3 

Pilot Screw (turns open) 

1 

m 

Float Level (mm/in.) 

20.0/0.79 

20 . 0 / 0.79 


NA Not av ailable 


ELECTRICAL SYSTEM 


NOTE. The following precautions 

should he observed when carrying out 

electrical system tests. 

1. Be positive that battery connections 
are not reversed. This will burn out the 
rectifier almost immediately. 

2. Be certain that all electrical connec¬ 
tions are noted before disconnecting 
them, so that they may be reconnected 
properly. 

3. If the batters is being charged in the 
motorcycle, the battery terminals must 
be disconnected, or the voltage regulator 
may be damaged. 

4. Never disconnect the battery while 
the engine is running. 

5. Check battery condition first, before 
carrying out any other charging system 
checks. 


IGNITION CIRCUIT TESTS 


I. Noise suppressor spark plug 
caps are fitted, which are designed to 
eliminate radio interference by means of 
a resistor in the cap. Sometimes the resis¬ 
tor breaks down, and the cap then be¬ 
comes an open circuit. Remove the cap 
from the spark plug lead, and ground the 
end of the lead against the cylinder head. 
If a fat, blue spark is produced when the 
engine is kicked over, the problem was 
the cap. Replace it with a new one. 

2. The ignition coil windings should 
be checked for continuity, using an ohm- 
meter. 

a. Disconnect the two low-tension 
coil leads (blue or yellow and black or 
black/white), and check for continuity 
between them. This is a check of the 
primary winding. If there is no conti¬ 
nuity, replace the coil; 

b. Check for continuity across the 
black or black/white low-tension lead 



Testing the ignition coil primary winding for conti¬ 
nuity 


and the high-tension (spark plug) lead. 
Resistance may be very high, hut conti¬ 
nuity must exist. This checks the sec¬ 
ondary winding; 

c. Even if continuity is present in 
the coil windings, it is possible that the 
coil is still defective. Replacing the coil 
temporaril) with one which is known 
to be serviceable is recommended. 

10. The condenser can be checked if a 
capacitance tester is available. Con¬ 
densers should have a capacitance of ap¬ 
proximately 0.24 mf. Checking with a 
“megger” (high-voltage ohmmeter) 
should yield a resistance of 10M ohms or 
better at l,000v. Replace the condensers 
if they fail either test. 

NOTE: After testing, ground the con¬ 
denser lead against the case to dis¬ 
charge it. 

As noted above, sparking at the points, 
or points which pit or burn rapidly would 



Low Capacity Excessive Capacity 


Mounds and pits on contact breaker surfaces 
caused by a defective condenser 
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indicate a defective condenser. Bad con¬ 
densers will cause mounds and matching 
depressions on tin* points. 

11. If the trouble is a misfire, and tin* 
tests abuse do not pinpoint the problem, 
check the condition anti operation of the 
automatic timing advance unit. 

CHARGING CIRCUIT 

1. In tin* event that the battery over¬ 
charges, check the batters itself, and the 
voltage regulator. 

2. If the hatters discharges quickly, or 
fails to hold a charge, check the hatters, 
the regulator, rectifier, and alternator. 



Voltage Regulator 

A had voltage regulator mas cause the 
battery to go dead, or mas overcharge it 
causing electrolyte loss, short light bulb 
life, etc. 

The regulator is located beneath the 
batters box, and is rubber mounted. It 
can be tested svith an ohnnneter, conti¬ 
nuity tester, or ammeter. 

1. If the battery goes dead, disconnect 
the three regulator leads (yellosv, green, 
and black). 

2. With an ohnnneter or continuity 
light, check for continuity hetsveen the 
s t llosv lead and the green lead. Check for 
continuity hetsveen the yellosv lead and 
the motorcycle frame. 

There must not he continuity in either 
case. If there is, the regulator must he re¬ 
placed. 

3. If an ammeter is available, connect 
it in series svith the battery positive svire. 
Connect the regulator leads. Start and 
run the engine at more than 2,000 rpm. If 
the ammeter indicates that the battery is 
discharging, disconnect the regulator yel¬ 
losv lead and repeat the test. If the battery 
now shows that it is receiving a charge, 
the regulator must he replaced If no 
change is noted, proceed svith the recti¬ 
fier and alternator tests which follosv. 

4. If the hatters overcharges, check as 
follows: 

Assuming that the hatters is in good 
condition and fully charged, start the 
engine and connect a good voltmeter 
across the hatters terminals. Hun the 
engine at 4,000 rpm. The voltage across 
the hatters should increase to hetsveen 
14-15 volts, hut not more. If the meter 
reads more than 15 volts, the regulator 
must he replaced. 

NOTE: This test will not be valid 
unless the battery is fully churned. To 
check this , run the engine until the 
col tune stabilizes . then disconnect the 
regulator black lead . If the voltage in¬ 
creases . the results of the test were 
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valid. 

5. When mounting the regulator, he 
>ure that the rubber dampers are in place. 
The regulator could he damaged by 
excess vibration. 

Rectifier 

The rectifier is located behind the hat¬ 
ters or under the hatters case. 

The rectifier should he checked in the 
esent of insufficient hatters charging. 
Tests can be carried out s\ ith a continuity 
light or a standard (low-voltage) ohmme- 
ter. 

CAUTION: Do not apply high-voltage 
to the rectifier. 



Rectifier leads. (1) green; (2) red white, (3) yellow; 
(4) pink 


1. Disconnect the leads and remove 
the rectifier from the machine. 

2. The test involves testing current 
floss through the rectifier in both direc¬ 
tions. The rectifier consists of four 
diodes. When in working condition, a 
diode ss ill pass current in one direction 
only. 

If the diode passes current in both di¬ 
rections, or in neither direction, it is de¬ 
fective. 11 any of the diodes is defective, 
the rectifier must he replaced. 

3. Connect the negative lead of the 
tester to the green svire, and the posi- 
tise lead to the yellosv, red/svhite, and 
pink svires in turn. 

In each ease, note svhether or not there 
is continuity. 

NOTE: On an ohmmeter , “continuity” 

will he indicated by a resistance of 

5-40 ohms. "So continuity," by a resis¬ 
tance of 100 or more ohms. 

4 Nosv res erse the tester connections, 
connecting the positive tester lead to the 
green svire, and the negative to each of 
the others in turn. 



In es cry case, the reaction of the tester 
must he the opposite of the first test: i.e., 
if the first test showed continuity be- 
tsveen tsvo leads, reversing the tester con¬ 
nections must show no continuity. 

Continuity in both directions, or lack of 
continuity in both directions for any 
given pair of svires is indicative of a de¬ 
fective rectifier. 

Alternator 

The alternator should he checked in 
the event of loss or no battery charging 
not attributable to the other components. 

1. A dynamic output test can he car¬ 
ried out if a voltmeter (500T) and am¬ 
meter (450 and 500T) are available. The 
battery must he fully charged or the test 
may he invalid. 

Hook up the voltmeter across the hat¬ 
ters terminals (500T), disconnect the hat¬ 
ters red/svhite lead, and connect it the 
ammeter. Connect the other side of the 
ammeter to the battery positive terminal. 

Disconnect the black regulator lead. 

Start the engine and compare the 
voltmeter and ammeter readings ssith 
lights ofTand lights on at the given rpm as 
shown in the “Alternator Output” chart. 

If the readings are not within 10% of 
the given specifications, the alternator 
should he replaced. 

NOTE: The alternator should not he 

excessively hot when this test is car¬ 
ried out. 

2. Using an ohnnneter or continuity 
tester, a static stator test can he carried 
out. 

Disconnect the alternator wiring at the 
plastic connector, 

3. Check for continuity between the 
svhite, the yellosv, and the pink leads. 
Continuity must exist, or tin* stator as¬ 
sembly has a broken svire and it must he 
replaced. 


Alternator Output 



i Off 

l.iRhHOn 

(Ij >h JtramJ 

l.iSfcn On 

ft .-.Hill 

4V> 

Beginning of Charging (rpm > 

1000 

1500 

IS00 

Charging Current (.imps) 




3000 rpm 

3 5 

2 1 

1 1 

5000 rpm 

1 5 

2 0 

J 9 

10.000 rpm 

5 7 

4 0 

3.2 


sno 


Beginning of Charging ( fpm) 
Charging Current/Batten Voltage 

— 

— 

2500 

5000 rpm 

— 

— 

1 2a/15 5v 

5000 rpm 

— 

— 

3.5a/15 5v 
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4. Check for continuity between the 
yellow lead and the stator core. If conti¬ 
nuity exists, there is a short, and the sta¬ 
tor must be replaced. 

5. Check for broken or cracked insula¬ 
tion or scored or burned coil core ends. 



Voltmeter and ammeter set up for alternator output 
lest 


STARTER MOTOR 

1. If the starter motor spins when the 
button is pushed, but the engine does 
not, the starter clutch is defective. Refer 
to “Engine and Transmission/’ for 
starter clutch removal and inspec¬ 
tion procedures. 

2. If the warning lights dim when the 
starter button is pushed, but the engine 
and starter do not turn over, the batter) 
may be too low, or the starter may be 
defective. 

3. If nothing happens when the starter 
button is pushed, either the starter sole¬ 
noid is defective, or there is a loose wire 
in the electric starter circuit. 

Removal and Disassembly 

1. Disconnect the lead at the starter 
motor. 

2. Remove the alternator cover, both 
sections of the left crankcase cover, and 
disconnect the neutral switch lead. 

3. Remove the alternator rotor, using 
either the special puller. 

4. Remove the starter sprocket setting 
plate (secured by a phillips screw), and 
remove the two sprockets and chain 
together. 



Starter molor end plate removal 


5. Remove the two screws which se¬ 
cure the starter motor, and tap the starter 
out of the case. 

6. To disassemble the starter, remove 
the two long phillips screws and remove 
the end plates. 

NOTE: Exercise caution when remov¬ 
ing the output side end plate as this 
contains the reduction gears. 

7. Disconnect the starter carbon brush 


leads (2) and remove the brush mounting 
plate. 

Disassembly past this point is not nec¬ 
essary. 

Inspection 

1. Use an ohmmeter or continuity 
tester to check the starter motor. 

2. Check for continuity between each 
of the commutator segments. There must 
be continuity between all of them. If 
there is a dead spot, the starter must be 
replaced. 



Stales of commutator condition 

3. Check for continuity between the 
armature core and the commutator; there 
must be none. If continuity exists, the 
starter must be replaced. 

4. Check for continuity between the 
starter lead terminal and the brushes. 
Continuity must exist or the starter must 
be replaced. 

5. Measure the length of each carbon 
brush. Replace them if either is less than 
5 mm (0.2 in.). Standard brush length 
(new) is 11.0-12.5 mm (0.43-0.49 in.). Re¬ 
place any brush which is pitted or 
cracked. 

6. Clean the commutator surface 
thoroughly with a solvent. Check that 
there is no scoring on the commutator 
surface. The mica insulation should un¬ 
dercut the commutator segments by at 
least 0.3 mm (0.012 in.). If less than this, 
the mica should be undercut by a quali¬ 
fied specialist. 

7. Cheek the condition of the brush 
springs and replace them if deformed or 
if they will not hold the brush firmly 
against the commutator. 

Assembly and Installation 

1. Reverse the above procedures. Be 
sure that the output side O-rings are in 
place. 

2. After assembling the starter, check 
that the armature will turn without exces¬ 
sive binding. 

Solenoid 

1. The starter solenoid can be checked 
by disconnecting the high-tension lead 
from the starter motor, and pushing the 
starter button. The starter switch should 
click when the button is pushed. 

2. If it does not, use an ohmmeter or 
continuity light to check for continuity 
across the switch’s primary leads (black 
and yellow/red 450, or yellow/red and 
green/red, 500T). If continuity does not 
exist, replace the switch. 

3. Connect a fully charged 12-volt bat¬ 
tery to the primary leads, then check for 



continuity across the starter switch high- 
tension leads. If there is no continuity, 
replace the switch. 


ELECTRICAL SWITCHES 

All electrical switches are easily 
checked with an ohmmeter or self- 
powered continuity light after discon¬ 
necting the switch leads at the plastic 
connectors. 

Ignition Switch 

1. With the key turned to the first posi¬ 
tion, check for continuity between the 
black and red leads. It continuity does 
not exist, replace the switch. 



Ignition switch connections (500T) 

1 Ignition iwitch 4 Brown 

2 Brown 5 Red 

3. Brown/whife 6. Block 

2. With the key in the first position, 

continuity must exist between the brown 
and the brown/white leads. 

3. With the key in the second or 
“Park” position, continuity must exist be¬ 
tween the red and brown leads. 

Brake Light Switches 

1. Check for continuity across the front 
brake light switch terminals. Continuity 
should occur when the brake lever has 
moved about 1 in. (25 mm), measured at 
the tip of the lever. 

2. Check for continuity between the 
black and green/yellow leads to check 
the rear brake light switch. Continuity 
should occur when the brake pedal has 
moved about 25 mm (1 in.). This switch is 
adjustable. 

Kill Button 

1. The kill button should show no 
continuity between the black and the 
black/white leads when in either “off” 
position. When in the “run” position, 
there must be continuity. 

Neutral Switch 

1. Disconnect the alternator wiring at 
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the plastic coupler. With the transmission 
in Neutral, check for eontinuit\ between 
the lightgreen red lead and the crank¬ 
case. There should be continuity. 

2. When the transmission is in gear, 
there should be no continuity. 

Clutch Switch 

1. Late models have a clutch starter 
switch incorporated into the clutch lever 
holder to prevent operation ol the elec¬ 
tric starter when in gear with the clutch 
engaged. The lead connectors are in the 
headlight shell. 



Clutch switch (1) anti green and green'red clutch 
switch leads (2 and 3) (SOOT) 


2. Check for continuity between the 
green and green/red switch leads. Conti¬ 
nuity should exist only when the clutch is 
disengaged. 

Silicon Diode 

1. The diode is a part of the electric 
starter interlock circuit. 

2. Check for continuity across the 
diode with an ohmmeter in the high read¬ 


ing range. Current must flow in one di¬ 
rection only. Current flow' (continuity) in 
both or neither direction is indicative of a 
defective diode. 

Horn 

1. If the horn will not function, con¬ 
nect a 12-volt battery directly to the horn 
terminals. If the horn does not sound, it is 
defective. 

2. If the horn does sound, check the 
horn button by disconnecting the light 
green lead and check for continuity be¬ 
tween the lead and ground, which should 
be present when the horn button is 
pushed. 

Dimmer Switch (SOOT) 

1. There are five dimmer switch leads 
(located in the box beneath the triple 
clamp). 

2. When sw itched to “Lo” beam, con¬ 
tinuity should exist between all wires, 
except the blue lead. 

3. When switched to “Hi” beam, there 
should he continuity between the 
black/yellow and the blue leads only. 

4. When in the median position be¬ 
tween “Lo” and “Hi” there should be 
continuity between all leads. 

Headlight Switch (450) 

1. Tlu* headlight switch lead connec¬ 
tors are inside the headlight shell. 

2. When the headlight is switched off, 
there will he no continuit) between the 
leads. 

3. When the headlight is switched to 
“Lo” beam, there will be continuit) be¬ 
tween the yellow and white leads and be¬ 


tween the black, brown/white, and white 
leads. 

4. In the Hi” beam position, there 
will be continuity between the yellow 
and white leads and between the black, 
blue, and brown/white leads. 

Turn Signal Switch 

1. When the left-hand turn signal is ac¬ 
tivated, there will be continuity betw een 
the gray lead and the orange lead. 

2. When the right-hand switch is ac¬ 
tivated, continuity will exist between the 
gray lead and the light blue lead. 

Starter Button 

1 If nothing happens when the starter 
button is pushed, and the solenoid seems 
functional, check the starter button. 

500f 

a. Disconnect the starter button 
leads. When the button is free, continu¬ 
ity should exist between the black and 
black/red leads; 

b. When the button is depressed, 
continuity should exist between the 
black and yellow/red leads. 

NOTE: The black/red lead shuts off 
the headlight when the starter button 
is pushed . This lead has an inline 7A 
fuse in the fuse box . 

450 

a. Disconnect the yellow/red starter 
button lead. Check for continuity be¬ 
tween the yellow/red switch lead and 
ground. Continuity should exist only 
when the starter button is pushed. 
NOTE: After separating the starter 
button housing , spray the button con¬ 
tacts with electrical connector cleaner. 


STARTT R BUTTON lIGHTWG 


WIRING DIAGRAMS 
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WIRING DIAGRAMS 

lighting dimmer 



headlight emergency STARTER SWITCH 


turn signal 

INDICATOR LIGHT I2V3W 

R FRONT TURN SIGNAL'' TAf-MOucTro 

light i2V25w T *c.HOMETtR 


HIGH BEAM 
INOtCATOR LIGHT 
12V3W 


MAIN SWITCH ARRANGEMENT 


BATTERY cable 



R REAR TURN SIGNAL 
LIGHT 12V25W 


TA,l STOP LIGHT 
I2V7 23W 


L REAR TURN SIGNAL 
LIGHT 12V25W 


While 

Blue 

Orange 

YellOA 

Grey 

Light Blue 

3 lack 

Green 

Red 

Brown 

Pink 

Light Green 
Yellow Red 
Light Green/Red 
Brown/While 
Green/Yellow 
Red/White 
Black/White 
White/Yellow tube 
Black tube 


STARTER MOTOR 


CB450 to k'4 


447 











































































































































































































































































































































Honda 450-500 Twins 


WIRING DIAGRAMS 


HEADUGHT EMERGENCY STARTER HEADLIGHT EMERGENCY/ 
SWITCH ARRANGEMENT STARTER SWlTC 


BATTERY CABLE 


R r ear tijrn s,c*al 


LIGHT 12V 7/23W 



LG Light Gr*er 

0 .Orang* 

Pink 
R R*<J 

w Whit* 

Y Y allow 


STARTER 

\MOTQR/ 


Black/Whit* 

BfOwn Whit* 

Gre*n/Yellow 
Light Gr**n/R*0 
Red/Whit* 

Y*llow/R*<J 
W/Ytob* Whit*/Y*How tub* 


AC GENERA TO 
CL450 to K l 


t£ADLIGMT EMERGENCY STARTER SWITCH 


TURN' SIGNAL 
MXATOR LICH' 12V3W 
R FRONT Turn signal 
LIGHT 12V 32* 

SPEEDOMETER 
LIGHT 12V 3* 


MAIN SWITCH ARRANGEMENT 


BATTERY CABLE 


UGH BEAM 
LOCATOR UCHT 
12V 3* 


FCAOLIGHT 12V^ 



R REAR TURN SIGNAL 
r -p- LICHT 12V32W 


P© 

TAIL STOP LIGHT 
I A3 32* 


L REAR TURN SIGNAL 
LIGHT 12V32W 

White 

Blue 

Orange 

•Yellow 

Grey 

•Light Blue 
Black 
Green 
fled , 

Brown 

Pink 

Light Green 
Yellow/Red 
L'ghi Gfeen/Red 
Brown/While 
Green/Yellow 
Red/White 
Black/White 
White/Yellow lube 
B'ack tube 
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WIRING DIAGRAMS 


HEADLIGHT BEAM CONTROL-EMERGENCY STARTER SWITCH 


MAIN SW'TCH ARRANGEMENT 


SELENIUM RECTIFIER 


SPEEDOMETER TACHOMETER 
METER INCHCATOft LIGHT I2Y2cp/4 


R.FRQNT TURN SIGNAL IGHT 12V32cp 



HIGH BEAM 
INDICATOR LIGHT 12V2cp ( —8- 
NEUTRAl 

INDICATOR LIGHT 12V2cp ( 


INDICATOR LIGHT 12V2cj> 


LFRCNT TURN SIGNAL LIGHT !2Y32cp 

HEA DLIGHT BE AM CONTROL S WITCH ARRANGEMENT 

”*** ' i-i . 

> H,OO r O i CMD 
ON ' N O-OKX) 0-0 
• L ■ pi—<>-0 Q-Q 


CB CL450 K6-«n 



CB500T 
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CHASSIS 


WHEELS, BRAKES 

Front Wheel Removal 
and Installation 

Procedures will vary according to the 
type of front brake fitted. 

DRUM FRONT BRAKE 

1. Remove the phillips head screw se¬ 
curing the speedometer cable to the 
drive housing and disconnect the cable. 

2. Loosen the locknut on the front 
brake cable adjuster at the handlebar 
lever, and screw the adjuster into the 
lever housing to increase the amount of 
slack in the cable. Remove the cotter pin 
from the front brake arm, pull the brake 
arm back by hand, and disconnect the 
cable. Unscrew the locknut on the lower 
cable adjuster (on the brake plate) until it 
is removed from the adjuster. Remove 
the cable and adjuster from the brake 
plate. 

3. Bend back the tabs on the lockplate 
securing the brake anchor bolt (on the 
brake plate) and remove the bolt. 

4. Loosen the four nuts (two on each 
side) securing the axle caps. Place the 
motorcycle on the center stand, and place 
a support under the engine to raise the 
front wheel at least 2 in. off the ground. 
Remove the two nuts, lockwashers, and 
plain washers from each of the axle caps. 
Remove the caps. The front wheel can 
now be removed. 

5. To install, hold the wheel in place 
and install the axle caps, plain washers, 
lockwashers, and nuts in that order. 

CAUTION: The axle caps are ma¬ 
chined unevenly (one side is slightly 
higher than the other ) the high side 
MUST face the front. The front nuts 
should also be tightened first so that a 
small gap exists between the bottom of 
the fork slider and the axle cap to the 
rear. If in doubt which side is the high 
side, place a straightedge across the 
top of the cap, the high side should be 
apparent. 

6. Connect the speedometer cable to 
the brake plate, and secure it in place 
with the phillips head set screw. 

7. Bolt the brake anchor to the brake 
plate. Be sure that the lockplate is in- 



The gap between the axle cap anti the fork must be 
at the rear of the fork 
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stalled correctly, the large tab on tin* 
lockplate should fit into a hole in the 
brake anchor. The brake anchor bolt 
should be secured by bending up the 
tabs on the lockplate against the Hats on 
the head of the bolt. 

DISC FRONT BRAKE 

1. Place the motorcycle on the center 
stand, and place a support under the 
engine to raise the front wheel at least 2 
in. off the ground. 

2. Disconnect the speedometer cable 
from the speedometer drive housing after 
removing the phillips head set screw. 

3. Remove the two nuts, plain 
washers, and lockwashers from each axle 
cap. Remove the caps. The front wheel 
can now be removed. 

CAUTION; Do not squeeze the brake 
lever when the front wheel is removed. 
This will force the piston in the caliper 
out. 

4. To install, hold the wheel in place 
with the speedometer drive housing fac¬ 
ing slightly down and to the rear, and in¬ 
stall the axle caps, plain washers, lock- 
w'ashers, and nuts in that order. 

CAUTION: The axle caps arc ma¬ 
chined unevenly (one side is slightly 
higher than the other) the high side 
MUST face the front. The front bolts 
should also be tightened first starting 
on the disc side so that a small gap 
exists between the bottom of the fork 
slider and the axle cap at the rear. If in 
doubt which side is the high side, place 
a straightedge across the top of the 
cap, the high side should be apparent. 

5. Connect the speedometer cable to 
the speedometer drive housing, and se¬ 
cure it in place w'ith the phillips head set 
screw. 

Rear Wheel Removal and 
Installation 

1. Place the motorcycle on its center 
stand so that the rear w'heel is off the 
ground. 

2. Remove the mufflers (CB models 
only). 

3. Remove the cotter pin, nut, lock- 
washer, and plain washer from the brake 
anchor bolt, and separate the brake an¬ 
chor from the brake plate. 

4. Remove the rear brake adjusting 
nut, depress the brake pedal, and sepa¬ 
rate the brake rod from the brake lever. 
Place the clevis pin, spring, and adjusting 
nut on the brake rod for safekeeping. 

5. Remove the cotter pin from the 
rear axle nut. Remove the axle nut and 
flat washer. 

6. Remove the master!ink from the 
drive chain. Place the masterlink on the 
end of the chain for safekeeping. If the 
chain doesn’t have a masterlink, loosen 
the chain adjuster locknuts and turn the 
adjusters out. Move the wheel forward in 
the swing arm and slip the drive chain off 
the rear sprocket once the axle is re¬ 
moved. This can be done for either type 
of chain and does not require removal of 
the masterlink. 


NOTE: Place the wheel spacers on the 
axle in the order that they are re¬ 
moved, and screw the axle nut on the 
axle for safekeeping. 

7. To install the wheel: wrap the 
drive chain around the rear sprocket. 
Hold the wheel in place and slip the axle 
in place from the right-side. Be sure that 
the w'heel spacers are in their correct lo¬ 
cations. If the masterlink was removed, 
place both ends of the chain on the rear 
sprocket and install the masterlink with 
the open end of the spring clip facing op¬ 
posite the direction of rotation. 

8. Turn the axle nut on finger-tight. 
Adjust the drive chain slack; the slack, 
measured midway between the sprock¬ 
ets, should be about % in. 

9. Secure the brake anchor to the 
brake plate with a plain washer, lock- 
w'asher, nut, and a new cotter pin in 
that order. 

10. Slip the brake cable or brake rod 
through the fitting in the brake lever and 
screw on the adjusting nut. Adjust the 
cable so that the brake pedal has 1 in. of 
free-play before the brake shoes contact 
the drum. 

11. Tighten the axle nut to the proper 
torque. The proper torque can lx* found 
in the "Chassis Torque Specifications” 
chart. Then back the nut ofT until a slot in 
the axle nut is lined up with a hole in the 
axle. Secure the axle nut in place with a 
new' cotter pin. 

Drum Brake Service 

All models use a single-leading shoe 
rear brake, while, a twin-leading shoe is 
used on the front. Hondas use brakes in 
which the lining is bonded to the brake 
shoe. Lining and shoe, therefore, are pur¬ 
chased and replaced as a single unit. 

1. Inspect the lining tor wear. There 
should be at least 0.08 in. (2.0 mm) of lin¬ 
ing material left (measured at the linings 
thinnest point) or the shoes must be re¬ 
placed. 

2. To disassemble the brake plate, re¬ 
move the cotter pin(s) and washer(s) from 
the brake pivot(s). Grasp each shoe and 
fold them toward the center of the brake 
plate. They may be installed in the same 
manner. 

3. Remove the brake springs. Re¬ 
move the brake lever pinch-bolt(s) and 
pull the lever(s) off the splined brake 
cam(s). 

NOTE: The plurals refer to the twin¬ 
leading shoe brakes. 

4. Push the brake cam(s) out of the 
brake plate from the outside using hand- 
pressure or if necessary by tapping w ith a 
plastic mallet. Remove the plain washer 
and dust seals from the brake plate. 

5. Inspect the splines on the brake 
cam(s). These should be in good condi¬ 
tion. Check that the brake cam(s) are not 
bent and that they can rotate freely in the 
brake plate passage. If it w ill not, use a 
fine grade of sandpaper on the camshafts 
and the surface of the brake plate pas¬ 
sage. 
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1. Chain adjuster 

2 Axle 

3 Axle spacer 

4. Brake plate 

5. Broke retoiner 
6 Brake shoes 

7. Brake cam 
B. Brake springs 
9 Brake lever 
10 Dust seal 

11. Adjuster bait 

12. Anchor bait 

13. Axle nut 

1 4 Adjuster locknut 
15 Washer 

16. Pinch-bolt 

17. Anchor nut 

18 Washer 

19 Lackwasher 

20. Cotter pins 

21. Axle nut cotter pin 

22. Anchor cotter pin 
23 Washer 






Hear brake plale assembh 


FLUSHING 

The brake system should be flushed 
out every 8,000 miles, or once a year. 

1. Attach a length of vinyl tube to the 
bleed screw on the brake caliper and put 
the other end into a small container. 

2. Remove the master cylinder cap, 
and the diaphragm. Loosen the bleed 
screw about V 2 turn. Pull the brake lever 
slowly to the handgrip, then tighten the 
bleed screw. Release the lever. Repeat 
until the master cylinder is almost empty. 

3. Add new brake fluid to the master 
cylinder and continue squeezing and re¬ 
leasing the brake lever slowly until the 
new fluid begins to come out of the vinyl 
tube. Bleed the system as outlined 
below. 

BLEEDING 

1. Needed for this operation are a 
torque wrench, a small cup, and a vinyl 
tube. 

2. Be sure that the reservoir is topped 
up. After checking the reservoir level, 
replace the diaphragm and cap. 

3. Connect the vinyl tube to the bleed 
screw on the caliper, making sure that it 
is a tight fit; then insert the other end of 
the tube into a small container with sev¬ 
eral inches of brake fluid in it. Be sure 



6. Clean the eani(s) thoroughly in a 
solvent to remove any old grease, rust, or 
corrosion. Use sandpaper or emery cloth 
to polish the cams. Clean ofl any residue; 
before reassembly, smear the earns with 
chassis grease. 

7. On twin-leading shoe brakes, the 
brake plate linkage should he checked. 
The connecting rod is secured to each 
brake lever by a clevis pin and cotter pin. 
These pins can be removed after the cot¬ 
ter pins are taken off. They should be 
checked for wear, especially on high 
mileage machines, and replaced if neces¬ 
sary. 

8. When reassembling the brake 
plate, note the following points: 

a. Ensure that the brake cams are 
lubricated with chassis grease; 

b. The use of new dust seals is rec¬ 
ommended; 

c. Lubricate the brake shoe pivot 
points with a little grease; 

d. Install the shoes as on removal. 
Hook them together with the springs, 
and fold them down over the brake 
cam(s) and pivot(s). Install new cotter 
pins to the pivot points; 

e. When installing the brake lever 
on the brake cam, be sure that the 
punch marks on the lever and cam 
align, if they are there. 


Disc Brake Service 

When handling disc brake fluid, ob¬ 
serve the following cautions: 

a. Brake fluid absorbs moisture very' 
quickly, and then becomes useless. 


Therefore, never use fluid from an old 
or unsealed container; 

b. Brake fluid will quickly damage 
paint. Place a protective cover on the 
gas tank; 

c. Use only DOT #3 brake fluid. 



Bleeding the disc brake 



1. Broke rad 

2. Brake plote 

3. Wosher 

4. Brake shoes 

5. Broke toms 

6 Brake springs 
7. Dust seals 


8. Brake lever, front 

9. Brake lever, rear 
10 Brake anchor 

11. Brake lever spring 
1 2 Brake anchor bait 
13 Broke anchor bolt 
Lockwasher 


Front drum brake assemble 


451 










Honda 450-500 Twins 


that the end of the tube is below tin* level 
of the lluid in the container. 

4 Applv the brake lever slowly sev¬ 
eral times, then hold it ON. 

5. While holding the brake lever on, 
loosen the bleed screw The brake lever 
will be pulled toward the handgrip. 
Close the bleed screw BEFORE the 
lever bottoms out on the handgrip. 

6. Repeat the procedure until the fluid 
issuing f rom tin* lower end of the tube is 
complete!) free of air bubbles. 

NOTE: During the operation, keep a 

check on the reservoir fluid level, 

maintaining it near its normal posi¬ 
tion 

7. Tighten the bleed screw to 4.5-6.7 ft 

lbs. 

8. Top up the reservoir to the level 
line. 

PAD REPLACEMENT 

1. Both pads should be replaced as a 
set when either pad is worn past the red 
limit line. 

The brake pads that came as standard 
equipment on the early disc brake mod¬ 
els (pre-Ks), were not marked with a limit 
line. To determine pad wear on these 



Brake pads are filled with a red wear limit line (2) 



0.06-'- 0. C6in(!. 2mm) 


On older disc brakes, replace (be pads when cal- 
iper-lo-di.se clearance is less than 0.06-0.08 in. 
(1.5-2.0 mm) 

models, apply the brake and measure the 
clearance between the caliper and the 
disc with a feeler gauge as shown. When 
the clearance is less than 0.08 in. (2.0 
mm), the pads should be replaced. 

2. Disconnect the brake line from cal¬ 
iper A and cover the open end with the 
rubber bleeder cap, which will keep out 
dirt or foreign matter. 

3. Loosen the caliper setting bolts 
about Va turn. 

4. Remove the front wheel. Now the 
caliper setting holts can be removed, and 
the two caliper halves can be separated 
from the caliper pivot arm. 

5. To remove pad B (the pad closest 
to the wheel) from caliper B. remove the 
cotter pin from the top of the pad. On 
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earls models the pad is held with a cotter 
pin on the back of the caliper. 

6. To remove pad A (piston pad) from 
Caliper A, hold the caliper with the pad 
facing down, and tap the caliper lightly 
on top. The pad should fall out with the 
pad seat if fitted. 

7. When installing pads, apply a 
small amount of silicon grease to the 
sides of the pad, and to the center of the 
back of the pad. 

CAUTION: Avoid getting any grease 
or oil oti the looking surface of the 
pad. 

8. Install pad B into Caliper B and 
secure with a new cotter pin. Install pad 
A into caliper A w ith the slot in the pad 
facing the top of the caliper. 

9. Install the two caliper halves to the 
caliper pivot arm and tighten the two set¬ 
ting bolts. 

NOTE: Fitting new pads in the place 
of a set which were considerably worn 
will cause the fluid level to rise. The 
excess fluid will be forced out of the 
inlet passage when the front wheel is 
mounted and the piston is forced back 
into the caliper. 

10. Install the front wheel taking care 
to locate the disc between the pads. It 
may be necessary to turn the caliper ad¬ 
justing screw clockwise to fit the wheel. 
The piston pad may have to he forced 
back in the caliper. With the wheel in 
place connect the brake line and check 
that the setting bolts are tightened to the 
proper torcpie of 9-12 ft lbs. Adjust the 
caliper and bleed the system 

NOTE: After installing new pads, 
avoid hard application of the brake for 
at least 50 miles. 

CALIPER ADJUSTMENT 

1. The caliper should be adjusted 
whenever the pads are replaced. 

2. Place the motorcycle on the center 
stand, and place a support under the 
engine to raise the front wheel off the 
ground. 

3. Using a 10 mm socket, loosen the 
adjuster screw locknut. With a small 
screwdriver turn the adjusting screw 
clockwise until the wheel rotates freely, 
then rotate the adjusting screw coun¬ 
terclockwise until the fixed pad (pad B) 
just contacts the disc. 



Caliper adjustment (1) locknut, (2) adjusting screw 


4. Turn the adjusting screw another 
V 2 -I turn clockwise so that there is a 
small clearance between pad B and the 
disc. Tighten the locknut. 


Caliper Assembly 

REMOVAL AND DISASSEMBLY 

NOTE: A compressed air supply will 
be necessary to remove the piston from 
the caliper. 



6 nun bolts (I), 8 mm bolt (2). caliper adjusting 
screw (3) 


1. Remove the front wheel. 

2. Disconnect the hydraulic brake line 
from the caliper, and fit the rubber cap 
from the bleeder valve onto the end of 
the brake line to prevent dirt from enter¬ 
ing the system. 

3. Remove the caliper adjusting screw 
locknut from the adjusting screw and un¬ 
screw the adjusting screw from the right- 
side. Remove the adjusting screw spring. 

4. Remove the three mounting bolts 
which secure the caliper pivot arm to the 
left fork slider. Remove the mud guard 
and the caliper assembly. The pivot shaft 
can be pulled from the piv ot arm. 

NOTE: The two caliper halves can be 
removed from the pivot arm and disas¬ 
sembled without removing the pivot 
arm or the front wheel. To remove the 
caliper halves in this manner , see the 
section under “Pad Replacement 

5. To disassemble the caliper, remove 
the two setting bolts from the caliper and 
scparate’the two caliper halves from the 
caliper pivot arm. Remove the two pads 
as described under “Pad Replacement.*’ 

6. Remove the piston from caliper A 
by blowing compressed air into the fluid 
inlet passage. 

7. The piston seal can be removed 
from caliper A using a wood or plastic 
tool. However, note that if the cylinder 
walls are scored while removing the seal, 
the caliper half will have to be replaced. 

INSPECTION 

1. Check pad wear. If either pad is 
worn past the red limit line, it must be re¬ 
placed. If no red line is present inspect 
the pads as described under "Pad Re¬ 
placement’’ 

2. Measure the inside diameter of tin' 
caliper cylinder bore anil the outside di¬ 
ameter of the piston. Compare the mea¬ 
sured value with the service limit given 
at the end of this section; if either part is 
worn beyond its service limit, it must be 
replaced. 

3. Check the hore in caliper A for 
scoring. If scoring is evident, the caliper 
half should be replaced. 

4. Check the piston for scoring; re¬ 
place it if scoring is evident. 

5. Check the pivot shaft for wear, also 
check the pivot arm for wear at the pivot 
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6. Mount the front wheel. Bleed the 

\ ~n 

brake as described under “Bleeding”. 
Adjust the caliper as described under 
“Caliper Adjustment”. 

Vi 

Brake Disc 


1. Check the disc for warpage by at¬ 


taching a dial gauge to the fork slider and 
its indicator on the side of the disc. Max¬ 
imum warpage is 0.3 mm (0.012 in.). 


Check for run-out by placing the dial 
gauge indicator on the edge of the disc. 
Maximum allowable run-out is 0.05 mm 
(0.002 in.). 

If either measurement exceeds these 
service limits, emove the disc from the 
wheel and recheck warpage. If it exceeds 
the specification, replace it; if it does not, 
suspect worn wheel bearings. 

Excessive run-out can also be caused 
by worn bolt holes or bolts. Worn bolt 
holes will necessitate replacement of the 
disc. 

2. Measure the thickness of the disc. 
Minimum allowable thickness is 6.0 mm 
(0.236 in.) 



© 

3. To remove the disc, remove the 
front wheel, bend down the locking tabs 
on the disc securing nuts, and remove the 
nuts. 


© 

4. When installing the disc, care 

^ © 


should be taken to tighten the bolts 
evenly and gradually until the proper 
torque of 13-16.6 ft lbs is reached. En¬ 
sure that the locking tabs are bent up 
against the flats on the disc bolts. 


Early 450 caliper and disc assembly 


points. Heplace as necessary. 

6. Check the condition of the two pivot 
shaft O-rings. If they’ are torn or cracked 
they should be replaced with new ones. 


ASSEMBLY AND INSTALLATION 

Since it is imperative that no dirt or 
foreign matter be allowed to enter the 
hydraulic system, assembly should take 
place in a clean area preferably on a sheet 
of white paper. 

Clean and lubricate all internal brake 
parts with fresh DOT 3 brake fluid before 
assembly. 

Use only “Genuine Honda Parts” 
when replacing any parts in the brake 
system. 

1. Install the pivot shaft into the pivot 
arm. Be sure to apply some grease to the 
pivot points. Note that an O-ring is fitted 
to either side of the pivot arm. 

2. Mount the pivot arm to the left fork 
slider with the three mounting bolts. In¬ 
stall the adjusting screw, spring, and 
locknut. 

3. Install the piston seal into the cali¬ 
per using a wood or plastic tool. Take 
care not to score the cylinder bore. In¬ 
stalling a new seal is recommended. 

4. Install the piston into the caliper 
half, then install the piston pad. Install 
the fixed pad to caliper B and secure it 
with a new cotter pin. 

5. Install the two caliper halves to the 
pivot arm, and torque the setting bolts to 
$-12 ft lbs. 



•aliper 


and disc assembly 

453 




















Honda 450-500 Twins 



Master Cylinder 

REMOVAL AND DISASSEMBLY 

NOTH: Be i cry careful alien remov¬ 
ing anil replacing the master cylinder 
or refilling the reservoir. Brake fluid 
can remote paint or damage plastic in 
second\ ami therefore should he han¬ 
dled u ith care 

1 Plate a cloth underneath the con¬ 
nection to absorb an\ spilled fluid and 
disconnect the brake line from the master 
c\ linder. Cover the open end of the brake 
line with a plastic bag secured with a rub¬ 
ber band to prevent dirt from entering 
the brake system. 

2. Remove the two mounting bolts and 
remove the master cylinder from the 
handlebar. Unscrew the reservoir cap 
and discard the brake fluid. 

3. Remove the brake lever by un¬ 
screwing the pivot bolt. 



Removing the master cylinder snap-ring 



4. Carefully remove the boot and 18 
mm snap-ring. 

5. Remove the piston, check valve, re¬ 
turn spring, and primary cup by blowing 
compressed air into the brake line fitting 
or by carefully pushing it out with a 
wooden dowel. 

INSPECTION 

1 Clean all components in clean brake 
fluid. 

2. Check the master cylinder bore for 
signs of wear, grooves, scoring, etc. 

3. Check the piston for scoring or 
grooves. 

4. Replace the primary cup with a 
new item each time it is removed. 

5. Replace any rubber items which 
show signs of wear or age, cracks, brittle 
condition, etc. 

ASSEMBLY AND INSTALLATION 

1. Coat all internal brake* parts with 
fresh brake fluid, including the bore in 
the master cylinder. 

2. Install the* return spring to the check 
valve and install them into the* master 
cylinder. Be sure that the check valve is 
facing the correct direction. 

454 


3. Install the primary cup after lubri¬ 
cating it with fresh brake fluid. 

NOTE: Make sure that the primary 
cup does not turn sideways during in¬ 
stallation. 

4. Install the piston assembly and 18 
mm snap-ring. Install the boot and brake 
lever. 

5. Mount the master cylinder on the 
handlebar. Connect the brake line and 
torque the banjo bolt to 24-29 ft lbs. Fill 
the reservoir with fresh brake fluid and 
bleed the system as previously de¬ 
scribed. 

NOTE: Be sure that there is a joint 
washer on either side of the brake line 
where it is bolted to the master cylin¬ 
der. 




installing the* primary tup 

Wheel Bearings 

Removal of the wheel bearings neces¬ 
sitates removing the hub oil seals on 
some wheels. These must be replaced 
with new ones upon reassembly. 

DISASSEMBLY 

1. Remove the wheel. For the front 
wheel remove the axle, spacer, and brake 
plate (drum brakes), or the speedometer 
drive housing (disc brakes). On the rear 
wheel, remove tin* brake plate and any 
spacers. 

2. Remove any dust covers, or dust 
seals. Unscrew the bearing retainer, if fit¬ 
ted (all rear wheels, sprocket side* and 
disc brake, disc side). 

3. Pry out the oil seal. An oil seal is fit¬ 
ted to the disc side on disc brake wheels. 
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Use a small screwdriver, or, preferably, 
an elbow-shaped tool to remove the oil 
seal. 

4. Remove the wheel bearings by 

reaching through the center of the hub 
with a long drift and tapping one of the 
bearings evenly around its circumference 
until it is removed. Be careful not to turn 
the bearing sideways in its seat on re¬ 
moval as there is danger of causing dam¬ 
age to the hub. , 

5. When either bearing is removed, 
the spacer tube can be removed from the 
hub. After removing the spacer tube, re¬ 
move the other bearing in the same man¬ 
ner as the first. 

NOTE: On some models, especially 
high mileage machines, the hub should 
be heated gently with a propane torch 
in the vicinity of the bearing bosses to 
facilitate removal . 

ASSEMBLY 

Assembly is in the reverse order of dis¬ 
assembly; however, note the following 
points: 

1. Obtain a good grade of wheel bear¬ 
ing grease to lubricate the wheel bear¬ 
ings. 

2. Pack the wheel bearings until they 
are completely filled. 

3. Place a small amount of wheel bear¬ 
ing grease to the inside of the hub and 
drive one of the bearings into its seat. In¬ 
stall the retainer if so equipped. Install 
the spacer tube and drive the other bear¬ 
ing into its seat. The sealed surface of the 
bearing must face the outside of the hub. 

NOTE: When a bearing retainer is fit¬ 
ted, the bearing closest to the retainer 
should be installed first . Then install 
and tighten the retainer , spacer tube, 
and the other bearing. 

1. Bolt! 

2. Retainer caver 

3. Retainer 

4. Wheel bearing 

5 Axle 

6. Screw 

7. Speedometer drive 

8 Bearing spacer 

9. Wheel bearing 

10. Oil seal 

11. Retainer 

12. Spacer 

13 Axle not 

14. Balance weight 

15. Hub 

16 Inner spokes 

17. Outer spokes 

18. Rim 

19 Rim band 

20 Tube 

21 Tire 



1. Axle 

2. Brake hub 

3. Balance weight 

4. Spacer 

5. Bearing retainer 

6. Rim 

7. Tire 

8. Tube 

9. Rim band 

10. Speedometer 
drive 

11. Axle nut 

12. Retainer screws 

13. Wheel bearing 

14. Inner spoke 

15. Outer spoke 



4. Replace all of the oil seals with new 
ones. 


FINAL DRIVE 

Chain Removal and 

Installation 

1970 and Earlier Models 

The chain can be separated and pulled 
off the sprockets after the master link has 
been removed. Threading the chain back 
onto the countershaft sprocket is made 

1. Rear wheel sprocket 

2. Bearing retainer 

3 Damper bush 

4 Spacer 

5 Inner spake 

6 Broke hub 

7. Outer spoke 

8. Bearing spacei 


easier if you have an old length of chain 
lying around that you can hook onto the 
chain on the bike as it is removed. Leave 
the old chain draped over the sprocket 
so that you can hook the good chain 
back onto it and pull it over the sprocket 
when you are ready to reinstall it. Be sure 
to install the master link clip with the 
closed end facing in the direction of for¬ 
ward rotation of the chain. 

1971 and Later Models 

To remove the endless chain used on 



9 Bearing spacer 
10. Bearing retainer cap 

11 Rim 

12 Tire 

13 Tube 

14. Balance weight 

15. Rim bond 

16. Sprocket baits 


Disc brake wheel assembly 


17. Sprocket nuts 

18. Lackplates 

19. Circlip 
20 Oil seal 

21. Wheel bearing, 6304Z 

22. Wheel bearing, 6305Z 

Rear wheel assembly 
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these models it is necexsarv to use a 
chain breaking tool. A heavy-duty chain 
breaker is available from Honda dealers, 
part number 07062-30050. To break the 
chain using this tool: 

1. Grind or file the pins ol the link to 
be removed Hush with the link side plate. 
Do not cut the chain at the master link 
(identifiable by the depression in the pin 
centers). 

2. Swing the pin seat backing plate on 
the chain breaker away from the pin seat 
and place one of the link rollers in the 
holding lugs of the tool. 

3. Seat the main bolt against the side 
plate of the link and turn the link removal 
bolt in until the pin is driven out. 



BACKING PLATE 



Chain breaker 


1. Pin seal knob 

7 Body 

2. Pin seat 

8 Pin sect 

3. Holder 

9 Wedge 

4 Colter pin 

10 Grip 

5 Main boll 

11. Guide 

6 link removal ball 

12 lever 




4. Place the other link roller in the 6. Place the guide block in the tool 
holding lugs and repeat Step 3. with the master link side plate against the 

To install a new master link (replacing pins. Make sure that the pins are aligned 
the chain on the motorcycle): ’ with the holes in the side plate. 

1. Insert the master link through the 7. Turn the main bolt in until the pins 
ends of the chain so that the side plate is pass through the plate and seat against 
inside (closest to the wheel). the recess in the guide block 



2. Place one of the master link rollers 
in the holding lugs of the tool with the 
pins facing the main bolt. 

3. Push the pin seat knob in until it 
contacts the pin and swing the pin seat 
backing plate over to lock the pin seat in 
position. 



4. Place the master link side plate in 
the guide block, as shown, so that the 
stamped letters or numbers on the plate 
face the surface of the guide block (facing 
out when installed on the chain). 

5. Back out the link removal bolt 
until it is behind the nose of the main 
bolt. 

CAUTION: The link removal holt will 
he damaged if it is allowed to protrude 
heyond the nose of the main holt. 


GUIDE BLOCK 




8. Reposition the guide block so that 
the staking die faces the pin and the 
protruding shoulder of the guide block is 
below the side plate. 

9. Turn the main bolt in until the 
staking die contacts the pin and check to 
make sure that the die is centered across 
the pin. 

10. Turn the main bolt in an additional 
3 A turn to stake the pin. Repeat Steps 
8-10 for the other master link pin. Exam¬ 
ine both pins to amke sure that the\ are 
properly staked. 

CAUTION: The main holt must he 




turned no more or no less than % turn 
Less than % turn will not secure the 
side plate properly , and more than % 
turn may crack the pin. 

Sprocket Removal and 
Installation — AH Models 

To gain access to the countershaft 
sprocket it is only necessary to remove 
the left-side rear crankcase cover. The 
sprocket can be unbolted after the lock- 
tabs (if applicable) are bent back. Loosen 
or remove the chain and then remove the 
sprocket. 

Rear Hub Damper Service 

1. Remove the rear wheel assembly. 

2. Remove the axle assembly. Bend 
back the locktabs and unbolt the 
sprocket. 

3. Remove the circlip, separate the 
sprocket from the hub, and remove the 
damper rubbers. Replace damaged or 
worn dampers as a complete set. 

4. Reassemble the hub and wheel in 
reverse order of disassembly. Use new 
locktabs to secure the sprocket nuts. 
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HANDLEBAR 

Disassembly 

1. On models with a disc front brake, 
remove the master cylinder by unscrew¬ 
ing the two clamp holts. 

2. On models with a drum front 
brake, disconnect the brake cable at the 
lower end by loosening the locknut on 
the cable adjuster on the brake plate. 
Screw the adjusting nut back while hold¬ 
ing the cable with a pair of pliers, this 
will increase the amount of free-play in 
the cable. Remove the cotter pin from the 
brake arm and pull the arm back by hand, 
slip the cable end pin down and out of 
the brake arm. 

3. Remove the brake (drum brakes! 
and clutch cables from the handlebars by 
loosening the adjuster locknut and screw¬ 
ing the adjuster into the lever housing. 
Line up the slots in the adjuster and lock¬ 
nut with the slot in the lever housing. 
Full the lever back to the handlebar and 
pull the cable sheath out of the adjuster 
as the lever is released. Remove the 
cable end pin from the lever. 

4. To disconnect the clutch cable at 
the lower end, remove the gearshift lever 
and left rear crankcase cover. Screw the 
adjuster on the crankcase cover in to in¬ 
crease the amount of cable* free-play. Dis¬ 
connect the cable from the clutch release 
mechanism in the crankcase cover. 

5. To remove the throttle cable from 
the twist-grip, unscrew the phillips head 
screws from the bottom of the lever hous¬ 
ing. Lift up the top of the housing and 
disconnect the cable from the twist-grip. 
To replace the cable first note how it is 
routed, disconnect the cables from the 
carburetors, and route the new one in the 
same way as the one which was removed. 

6. The electrical wiring for the horn, 
starter motor switch, dimmer switch, turn 
signals, kill switch, and the headlight 
switch (450 only) can be disconnected in 
the headlight shell (450 models) or in the 
wiring box on the frame downtube (500 
models). 

7. Remove the handlebars by un¬ 
screwing the four bolts from the handle¬ 
bar holders (two Dolts on each holder). 
Mark the front of the holders before they 
are removed so that they can be installed 
in the same direction. 

8. If the lever housings are to be re¬ 
moved, do not pull the wiring out of the 
handlebars using the housing as this is 
likely to pull the wires out of the housing. 
Pull on the wires while feeding the wires 
in the other side. 


Assembly 

1. Install the electrical switches on the 
handlebar pulling the wires through the 
center of the handlebars using a lead of 
wire or string fastened to the longest 
wire. 

2. Mount the handlebars on the upper 
triple clamp, and install the handlebar 
holders, with the punch mark on the 
handlebars aligned with the top of the 
lower holder. 





Routing electrical wires through llie handlebars 

CAUTION: The handlebar holders are 
machined unevenly (one side is 
slightly higher than the other); the 
high side must face the front. The high 
side (front) on some models can be 
identified by a punch mark on the top 
of the holder. If in doubt which side is 
the high side, place the holder on a 
straightedge , the high side should be 
apparent. 


The yap of the handlebar clamps should be toward 
the rear of the machine. The front of the clamp is 
fitted with a punch mark on recent models. 

Tighten the front bolt first, so that the 
upper and lower holder are touching in 
the front and a small gap is left at the rear. 

3. Connect the cables to the controls. 
When installing the twist-grip into the 
housing, be sure that the cable tensioner 
is correctly installed. 

4. The remainder of assembly is in the 
reverse order ot disassembly. 

5. Cheek the operation of all controls 
before riding the motorcycle. 


FRONT FORKS 


There are several types of forks fitted to 
the 450 models. Early models had a slid¬ 
ing bushing fork with an external fork 
spring. Later models used a sliding bush¬ 
ing fork with an internal fork spring. The 
K5 and later models used a damper rod 
type fork. The removal and installation 
procedures are the same regardless of the 
ty pe of fork fitted. Refer to the exploded 
view of your type fork when performing 
the disassembly and assembly proce¬ 
dures. 

Removal and Installation 

1. Remove the front wheel, fender, 
and caliper (disc brake) or brake anchor 
(drum brake). 

2. Loosen the fork filler caps as they 
may be hard to loosen after the fork leg is 
removed. On early 450 4-speed models. 



the caps will have to be removed before 
the fork leg can pass through the upper 
triple clamp. 

3. Loosen the pinch-bolts on the upper 
and lower triple clamps, and remove the 
fork legs, one at a time, by pulling them 
straight out from the bottom. Removal 
can be facilitated by r spreading the lower 
triple clamp with a wedge if necessary. 

4. To install the fork leg, slip it in 
place in the upper and lower triple 
clamps. On 450 4-speed models, tighten 
the filler caps to pull the fork into posi¬ 
tion in the upper triple clamp. On other 
450 models, position the fork legs so that 
the top of the fork tube is flush with the 
top of the upper triple clamp. On the 500, 
the chamfered edge of the fork tube 
should be flush with the triple clamp sur- 



Fork upper and lower triple clamp pinch-bolts (1) 
and filler cap (2) 



The chamfered edge of the fork tube should align 
with the lop surface of the triple clamp (500T) 


face. Tighten the lower triple clamp 
pinch-bolts, the filler caps, and the upper 
triple clamp pinch-bolts (if fitted), in that 
order. 

5. Install the fender and the caliper or 
brake anchor. Install the front wheel and 
check the forks for proper operation. Be 
sure that the brake anchor bolts are prop¬ 
erly secured with the tabs on the lock- 
plates. Install the axle caps with the 
high side toward the front, and tighten 
the front nuts first. Adjust the brake cali¬ 
per (disc brake), after assembly is com¬ 
plete. 

Overhaul 

CB450 (4-SPEED MODELS) 

1. Drain the oil from the fork either 
from the drain plug or out the top of the 
fork tube. If draining the oil out the top, 
removing the drain plug to let air in will 
result in faster draining. 

2. Unscrew the fork seal housing from 
the fork slider. If the factory tool is not 
available, wrap the housing in a piece of 
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Front fork assembly (4-speed) 


old inner tube and fasten a hose clamp 
tightly around it. Grasp the fitting on the 
hose clamp with a pair of vise-grips, and 
using the vise-grips turn the fork seal 
housing off. 

3. After the fork seal housing is un¬ 
screwed from the slider, the slider can be 
removed. The two fork springs and the 
spring seat can be removed from the bot¬ 
tom of the fork tube. 

4. To remove the damper compo¬ 
nents from the fork tube, remove the bot¬ 
tom stop-ring, piston, damper valve, 
damper valve stop-ring, slider bushing 
stop-ring, and the slider bushing. 

5. If the fork seal is to be replaced, 
remove the seal housing from the fork 
tube. Pry out the fork seal retainer, and 
the fork seal If the fork seal is removed 
from the fork tube, the seal must be re¬ 
placed. Replacing the seal as preventive 
maintenance when ever the fork leg is 
disassembled is recommended. 

6. For inspection of the components 
of the fork leg refer to the inspection sec¬ 
tion in the following text. 

7. Assembly is in the reverse order of 
disassembly. Install the fork seal into the 
fork seal housing, and replace the seal re¬ 
tainer. Coat the lips of the seal with fork 
oil before installing the housing on the 
fork tube. The housing should be in¬ 
stalled from the bottom of the fork leg. 

8. Coat all parts in clean fork oil be¬ 
fore installing them on the fork tube. In¬ 
stall the slider bushing, slider bushing 
stop-ring, damper valve stop-ring, 
damper valve, piston, and the bottom 
snap-ring. 

9. Install the springs in the fork tube 
in the order and direction that they were 
removed. Be sure to install the spring 
seat with a washer on either side be¬ 
tween the springs. 

10. Install the fork tube into the slider. 
Fill the fork leg with the proper amount 
and type of oil. Refer to the “Recom¬ 
mended Lubricants” and “Maintenance 
Data” charts at the end of “Mainte¬ 
nance.” 

450 (BEFORE 1972) 

1. Remove the fork filler cap from the 
top of the fork leg. Remove the spring 
and invert the fork over a container to 
drain off the oil. 

2. Remove the rubber boot (if fitted). 
With an impact driver remove the bolt 
From the bottom of the slider. Remove the 
circlip at the top of the slider, and sepa¬ 
rate the slider from the fork tube. 

3. New oil seals should always be used 
once the slider has been separated from 
the tube. Pry out the old seal with a 
screwdriver, but be careful not to score 
the slider surface. 

4. Remove the circlip from the bottom 
of the fork leg and remove the damper 
components. 

5. For inspection of the fork compo¬ 
nents, refer to the “Inspection” section in 
the following text. 

6. To assemble the fork, coat the lips of 
the oil seal with fork oil and slip the seal 
on the fork tube from the bottom. 

7. Install the damper components in 
the reverse order in which they were re¬ 
moved. Refer to the exploded view of 
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1. 

Heodlight brocket, right 

11. 

1 A. 

Headlight bracket, left 

12 . 

2, 2A. 

Fork cover 

13. 

3. 

Bezel ring 

13A 

4. 

Cover leot 

14. 

4A. 

Cover »eot 

14A. 

46. 

Bezel ring 

15. 

5. 

Fork leg assembly, right 

16. 

6. 

Fork leg assembly, left 

17. 

7. 

Fork tube 

18. 

8. 

Piston 

19. 

9. 

Damper volve 

20. 

10. 

Stopper ring 




Removing llie fork slider circlip 


Fork seol housing 

21 

Stopper ring 

Slider bushing 

21A 

Piston stop-rings 

Fork slider, right 

22 

Axle cap 

Fork slider, left 

22A 

Speedometer cable clip 

Filler bolt O-ring 

23. 

Filler cap 

Oil seal O-ring 

24 

Washer 

Upper fork spring 

25. 

Casket 

Lower fork spring 

26. 

Oil seal 

Spring seat 

27. 

Axle cop studs 

Washer 

28. 

Nut 

Oil seal retainer 

29. 

lockwasher 

Stopper ring 

30 

Drain bolt 


your fork leg. 

8. Coat the threads of the alien bolt 
with thread locking compound before in¬ 
stalling it with an impact driver. 

450 (1972 AND LATER) 

1. Remove the fork filler caps and the 
piston rod locknuts. 

2. Pull the spring out of the tube and 
invert the fork leg assembly over a suit¬ 
able container to drain the oil. 

3. Pull the rubber boot ofF the leg if it 
remained attached when the leg was re¬ 
moved. Remove the circlip at the top of 
the fork slider, and separate the fork leg 
and slider. 

4. Pry the seal out of the fork slider, 
taking care not to damage the inside sur¬ 
face. 

5. The damper assembly can be re¬ 
moved from the slider after unscrewing 
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1. Side reflector 

2. Reflector bote 

3. Right fork ottembly 
4 Fork spring 

5. Fork tube 

6. Fork slider 

7. Piston 

8. Damper volve 

9. Stopper ring 

10. Snop-ring 

11. Stopper ring 

12. Stopper ring 

13. Slider bushing 

14. Bock-up ring 

15. O-ring 

16. Bezel ring 

17. Heodlight brocket 

18. Fork boot 

19. Spring seot cop 

20. Spring seot 

21. Bezel ring 

22. Gosket 

23. Axle cop 

24. Filler cop 

25. Drain bolt gosket 

26. Wosher 

27. Circlip 

28. Oil seol 

29. Droin bolt 

30. Studs 

31. Nut 

32. Wosher 
33 Wosher 



8. Install the damper assembly into 
the slider and tighten the alien bolt with 
an impact driver. The threads of the alien 
bolt should be coated with thread locking 
compound before installing it. 

9. Install the fork tube into the slider 
and refit the slider circlip. 

10. Fill the fork leg with the proper 
amount and type of oil. Refer to the 
“Maintenance Data” chart at the end of 
“Maintenance.” Tighten the filler caps 
after installation. 

500T 

The procedure is given for one fork leg 
but applies to both. 

1. Remove the filler cap from the top 
of the fork leg and pour the oil into a suit¬ 
able container to be disposed of. The fork 
spring will come out when the fork leg is 
turned upside down and can be removed 
at this time. 

2. Turn the fork leg upside down and 
rest it on a block of hard wood. With an 
impact driver and the proper bit, remove 
the alien bolt from the bottom of the 
slider. 

NOTE: These holts are installed with 
thread locking compound and trying 
to remove them without an impact 
driver will result in rounding the head 
of the bolt. 

3. When the bolt is removed from the 
bottom of the slider, the damper rod com¬ 
plete with piston ring, and the rebound 
spring can be removed by taking them 
out from the top of the fork leg. 


Front fork assembly (CB450K1-K2/CL450K1-K4) 


the alien bolt that is recessed into the 
bottom. 

6. Refer to the following “Inspec¬ 
tion” section for inspection of the fork leg 
components. 

7. To assemble the fork leg, coat the 
lips of the oil seal with grease and drive it 
into the top of the slider. Be sure that it is 
driven in far enough to allow the circlip 
to be refitted. If necessary, the old oil seal 
can be used to drive in the new one. 





1. Side reflector 

2. Reflector bote 

3. Fork leg oitembly 
4 Fork tpring 

5. Fork tube 

6. Fork tlider 

7. Piiton 

8. Domper valve 

9. Stopper ring 

10. Snop-ring 

11. Stopper ring 
1 2. Stopper ring 

1 3. Slider bulbing 
1 4. Back up ring 
15. Bezel ring 
16 Headlight brocket 

17. Bezel ring 

18. Fork boot 

19. Brocket teot 

20. Axle cop 

21. Filler cop 

22 Droin bolt gatket 

23. Circlip 

24. Oil teol 

25. O-ring 

26. Bolt 

27. Sfudt 

28. Axle capnutt 

29. Wothert 

30. lockwothert 



Separating the fork slider from the fork leg 


Front fork assembly (CB450K3-K4) 
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Fork comoonenls (CB500T) 


4. The inner tube can now be pulled 
out of the slider. Once the inner tube is 
pulled out of the slider, the oil seal in the 
slider will have to be replaced. 

5. Remove the dust cover and re¬ 
tainer from the top of the slider and pry 
out the oil seal with a hooked tool. The 
pin wrench from the Honda tool kit may 
be used by slipping the hooked end 
under the seal and tapping on the handle 
with a hammer. A strip of copper or soft 
metal can be placed between the top of 
the slider and the wrench to protect the 
slider. 

6. For inspection procedures, refer to 
the following “Inspection” section. 

7. To assemble the fork leg, lubricate 
the oil seal with ATF and install it in the 
top of the slider. Place a block of hard 
wood over the seal and drive it into the 
slider as far as possible. Then place the 
old oil seal on top of the new one and 
drive them in until the new seal clears 
the snap-ring groove in the slider. Take 
out the old seal. Be sure that the new 
seal is straight in the slider. The distance 
from the top of the seal to the retainer 
groove should be the same all around 
the seal. Install the retainer. 

8. Fit the dust seal to the fork tube, 
then carefully install the slider. Install 
the rebound spring then the damper rod 
from the top of the fork tube. Refit the 
fork spring and cap temporarily. Turn the 
fork upside down and install the bolt in 
the bottom of the slider. The threads of 
this bolt should be coated with thread 
locking compound. 

9. Fit the drain plugs; be sure to in¬ 
stall a copper washer on the drain plug. 

10. Remove the cap and fill the forks 
with the proper amount of ATF. The 
specifications for your model can be 
found at the end of the “Maintenance.” 
Refit the cap. 

Inspection 

1. Inspect the fork tubes for bends as 
might have been incurred in an accident. 
Replacement is recommended rather 
than attempting to straighten bent fork 
tubes. 

2. Check that the surface of the tube 
on which the slider components move 
are smooth and free of rust or scoring. 
Minor nisting should be removed with 
fine emery cloth. 

3. Check the spring condition; check 
that the spring heights are equal. If either 
spring is compressed more than 0.25 in., 
both should be replaced. 

4. Check that the damper rod (where 
fitted) is straight and that all damper com¬ 
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]. Side reflector 

2. Reflector bote 

3. Fork leg ottembly, right 

4. Fork tpring 

5. Fork tube 

6. Fork tlider, right 

7. Domper rod 

8. Spring teot 

9. locknut 

10. Fork leg ottembly, left 


11. Fork tlider, left 

12. Bezel ring 

13 Heodlight brocket, right 

14 Headlight brocket, left 
I 5. Fork boott 

16. Bezel ring 

17. Slider ollen bolt 
18 Filler cop 

19. Droin bolt gatket 

20. Wother 


21. Oil teol 
22 Droin bolt 
23. Studt 
24 Axle copnutt 

25. Wother 

26. lock wother 

27. Circlip 

28. O ring 
29 Axle cap 


ponents are clean. 

5. On early-type forks, check the slider 
bushing for scoring or wear, and replace 
it if damaged. The bushing must be a 
close fit on the fork leg. If it can be rocked 
back and forth or if it sticks, replace it. 

6. Replace the fork filler cap O-rings if 
they are not in good condition. 

7. Clean all metal parts thoroughly in a 
solvent and lubricate them lightly with 
fork oil before assembly. 



STEERING STEM ASSEMBLY 
Bearing Adjustment 

On models equipped with a friction 
steering damper, the damper should be 
loosened (counterclockwise) as much as 
possible so that it does not interfere with 
the bearing movement while checking or 
adjusting the bearing. 

1. The steering stem bearings are un¬ 
caged #8 balls or Ya in. balls. They are 
adjusted by means of a ring nut beneath 
the upper triple clamp. 


1 Brocket teat 
2. Headlight brocket, right 

3 Brocket teot 

4 Fork leg ouembly, right 

5 Heodlight brocket, left 

6. Filler cop 

7. Fork tpring 

8 Pitton ring 

9 Domper rod 

10 Rebound tpring 

11 Fork tube 

12. Dutt cop 

13. Orl lock piece 

1 4 Oil teal ttopper 
15 Oil teol 
16. Fork tlider 
17 Droin bolt 
IB Shder bolt 
19 Axle cop 


Front fork assembly (CB500T) 
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Adjusting the steering head hearings 


2. To check hearing adjustment, sup¬ 
port the front wheel olT the ground. Grasp 
the tip of the front fender, place your 
other hand beneath the lower triple 
clamp at the frame lug. 

3. Attempt to move the fork by pulling 
up on the tip of the fender. If play or 
movement can be felt at the lower triple 
clamp, the bearings are adjusted too 
loosely or are worn. 

4. Turn the forks slowly from lock-to- 
lock. Movement should be smooth, si¬ 
lent, and effortless. If any binding or un¬ 
even movement is felt, the balls and 
races are either too tightly adjusted or 
they are worn. If the steering feels uni¬ 
formly stiff, the bearings are too tightly 
adjusted. If any noise is noted, the bear¬ 
ings are damaged or some are missing. 

5. With the front wheel off the ground, 
release the front forks from a few degrees 
off the centered position. The fork should 
fall freely to either side of their own 
weight. If they will not, the bearings are 
too tightly adjusted, the steering stem is 
bent, the races are extremely worn, or 
some of the bearings are missing. 

6. To adjust the bearings, remove the 
upper triple clamp. The bearings arc ad¬ 
justed by means of the adjuster nut under 
the upper triple clamp. 

7. Tighten or loosen the adjuster nut a 
little at a time until the steering stem ad¬ 
justment conforms to that outlined above. 

8. If proper adjustment is not possible, 
the bearings and races will probably 
need to be replaced. 

Disassembly 

1. Remove the front wheel, front forks, 
and handlebars. If a friction steering 
damper is fitted, remove it by removing 
the two cotter pins from under the lower 
triple clamp, and unscrewing the damper 
rod and removing the friction plates. 

2. Loosen the rear pinch-bolt on the 
triple clamp. Unscrew the steering stem 
nut and disconnect the speedometer and 
tachometer cables from their in¬ 
struments. Remove the upper triple 
clamp. 

3. Disconnect the wiring inside the 
headlight shell, and remove the head¬ 
light shell and the fork ears. 

4. Loosen the steering stem adjuster 


1. Speedometer coble clip 

2. Upper frome race 

3. Lower Irome race 

4. Oust seal 

5 . Steering stem/lower triple clamp 

6. Top cone roce 

7. Lower cone race 

8. Steering lock cover 

9. Washer 

10 Adjuster nut 

11. Steering lock 

12. Spring 

13. Steering stem nut 
14 Wosher 

15. lower triple clomp pinch-bolt 

16. Screw 
17 Wosher 

18. Wosher 

19. Steering stem beorings 
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^ Steering stem assembly 


nut with a pin wrench, then hold the 
steering stem up while unscrewing the 
adjuster nut the rest of the way off. Re¬ 
move the steering stem top cone race and* 
the ball bearings from the top race. 

5. Carefully pull the steering stem out 
from the bottom. Some of the ball bear¬ 
ings from the lower race will probably 
fall out at this time so be prepared for 
this. 

6. Remove the bottom cone race, dust 
seal, and dust seal washer from the steer¬ 
ing stem if they are to be replaced. These 
will have to be pried off with a chisel, 
therefore only remove them if necessary. 

7. The bearing races in the frame lug 
are a press-fit and should not be removed 
unless replacement is necessary. If re¬ 
placement is necessary, the old races can 
be removed by reaching through the 
frame lug with a suitable punch and tap- 



Removing ihe lower frame race 


ference to remove it from the inside of 
the frame lug. Be sure that the race does 
not become cocked in its seat upon re¬ 
moval. 

New races are installed with a suitable 
sized bearing driver: i.e., one which will 
drive the race squarely into its seat. Be 
certain that the race goes straight in. 

These races can also be installed using 
a block of hard wood of sufficient size to 
cover the race in place of a bearing 
driver. 

Inspection 

1. Inspect the bearing race surfaces. 
They must be clean and smooth. That is 
free from any cracks, scoring, rust, or in¬ 
dentations. Run your finger around each 
of the bearing races. Note any roughness 
or ripples on the race surface. If any im¬ 
perfections are noted, both the sets of 
races and all of the balls must be re¬ 
placed. 

2. Check the balls themselves for rust, 
pitting, scoring, or flat spots. If the balls 
are found to be defective in any way, the 
balls and both sets of races must be re¬ 
placed. 

NOTE: Balls and races must always be 

replaced in a set as worn races will de¬ 
stroy new balls and worn balls will de¬ 
stroy new races. 

Installation 

1. Install the dust seal washer, dust 
seal, and lower cone race on the steering 
stem. Use a good grade of bearing grease 
to coat the bottom cone race and the 
upper race in the frame lug. 

2. Embed 18 balls into the grease of 
the top frame lug and 19 balls into the 
steering stem through the frame lug and 
hold it in place while refitting the top 
cone race and threading on the adjuster 
nut. 

4. Tighten the adjuster nut all of the 
way by hand, rotating the steering stem 
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to work the grease into the balls. 

5. Tighten the adjuster nut until the 
steering stein turns freely, hut has no 
play. 

6. Install the fork tubes, headlight as¬ 
sembly, and upper triple damp, flat 
washer, and steering stem nut. Check 
that the stem moves freely to the steering 
lock of its own weight when released 
from 5°-I0° off center; if not check for: 

a. Steering bearings too tight; 

b. Bent steering stem; 

c. Worn races or balls. 

7. Install the front fender, front wheel, 
and handlebars 


REAR SHOCKS 

DeCarbon type damper units are fitted 
to the rear shocks. These units are filled 
with oil and nitrogen gas under high 
pressure, therefore no attempt should be 
made to repair them. If defective, the 
units must be replaced. 

Removal and Installation 

1. The shock absorber can be removed 
after the upper and lower mounting bolts 
and the lift bar on the right-side are re¬ 
moved. 

2. To remove the spring, first set the 
spring adjustment cam on the softest po¬ 
sition. Then compress the spring either 
using a spring compressor (Tool No. 
07958-3290000) or by hand and have an 
assistant remove the spring retainers. 

3. Measure the free-length of the 
spring, if less than 7.7 in. (195 mm) (450) 
or 8.1 in. (205 mm) (500T), the springs 
should be replaced. 

4. Assembly is the reverse of disas¬ 
sembly. Progressively wound springs are 
installed with the close coils at the bot¬ 
tom of the shock. 

5. Install the shock on the machine 
and check that it does not bind in opera¬ 
tion. 


SWING ARM 
Inspection 

1. Remove the exhaust system (CB 
models). 

2. Remove the rear wheel, shock ab¬ 
sorbers, and chain guard. 

3. M easure the distance between the 
top and bottom shock absorber mounts on 
both sides. The two measurements must 
be identical, or the swing arm will have 
to be replaced. 

4. Check that the rear wheel mounting 
plates are parallel. 

5. Grasp the legs of the sw ing arm and 
attempt to move it from side-to-side. Any 
noticeable side-play will indicate that the 
swing arm bushings need replacement. 

The swing arm is most likely to be 
damaged if the machine is operated for 
any length of time with a broken or other¬ 
wise defective shock absorber. 

Removal and Installation 

L Proceed as above. Then remove the 
swing arm pivot bolt nut, and pull the 
pivot bolt out from the right-side. 

462 


2. Remove the sw ing arm by pulling it 
straight back. 

3. The swing arm should be inspected 
for cracks or fractures, especially around 
the welds. 

After removal of the swing arm, the 
dust seals and bushings can be replaced. 
This should be done every 10,000 miles, 
or more often depending on how the ma¬ 
chine is used, or if the bushings are worn 
(see “Inspection”). 

4. Remove the bushings, tapping them 


out with a hammer and punch. Once the 
bushings are removed, they should be re¬ 
placed. 

5. Lubricate new' bushings with a good 
chassis grease. Press the bushings into 
the swing arm, then lubricate and install 
the swing arm collar. 

6. Install the swing arm on the ma¬ 
chine. Grease and install the pivot bolt. 
After tightening the swing ami pivot bolt 
nut, move the sw ing arm up and down to 
ensure that movement is smooth and ef¬ 
fortless. 


1. Rear shock absorber 
2 Rubber bush 

3. Upper eye 

4. Spring keepers 

5. Upper spring seal 

6. locknut 

7. Rubber stopper 

8. Spring 

9 lower spring seat 
10 Spring adjuster 
M. Damper 
12. Chain guard 
1 3 Swing arm pivot 
14. Dust seal 
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Swing arm assembly (CB500T) 
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MODEL COVERAGE 


GB750 1969 

CB750 K1-K5 1970-1975 
CB750 1976 
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GENERAL INFORMATION 


SERIAL NUMBER LOCATION 

In order to prevent possible confusion when 
purchasing parts, always refer to the engine 
and frame serial numbers The frame 
number is stamped on the right side of the 
steering lug, while the engine number is 
behind the cylinders on the top right side of 
the crankcase. 


MAINTENANCE 


NOTE: Common maintenance procedures 
are explained in detail in the “General 
Information" section . 


LUBRICATION 



Engine serial number location 


Motor Oil 

For use in all temperatures, Honda recom¬ 
mends SAE 10W-40 motor oil, service rating 
”SE" or “SF.” 

1969-78 

1. Due to the dry-sump lubrication sys¬ 
tem, if the machine has been sitting idle for 
more than a few hours the engine must be run 
for several minutes before the oil is checked. 

2. The motorcycle should be parked on the 
center stand on level ground. 

3. Check the oil level with the dipstick that 
is part of the oil tank cap. The level should be 
between the upper and lower marks inscribed 
on the dipstick. If the oil level is below the 
lower level mark, top it up with the proper 
grade of oil to bring the level to the upper 
mark. 



Upper and lower oil level marks 
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Frame serial number location 



The dipstick must rest on top of the threads for an accurate reading 
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General Specifications 


Component 

CB750 (69)—CB750K1 

CB750K2—CB750 (76) 

CB750K (77-78) 

NGINE 

Type 


air-cooled, in-line 4-cylinder, OHC 

Displacement (cc/ci) 

736/44.9 

736/44.9 

736/44.9 

Bore x stroke (in./mm) 

2 401 x 2.480 61 x 63 

2 401 x 2.480/61 x 63 

2 401 x 2.480/61 x 63 

Compression ratio 

9 0 : 1 

90 1 

9.2: 1 

Carburetion 

(4) 28 mm Keihin 

(4) 28 mm Keihin 

(4) 28 mm Keihin 

Lubrication 

dry sump 

dry sump 

dry sump 

RANSMISSION 

Clutch 

wet. multi-plate 

wet. multi-plate 

wet. multi-plate 

Primary reduction 

1.708 

1.708 

1.985 

Gear ratios (overall) 

1st 

2.500 

2.500 

2500 

2nd 

1.708 

1 708 

1.708 

3rd 

1.333 

1.333 

1 333 

4th 

1 097 

1 097 

1.133 

5th 

0.939 

0939 

0.969 

Final reduction (l/r 

2.667 (18, 48) 

2.667 (18 48) 

2 824 (17, 48) 

sprocket teeth) 

HASSIS 

Dry weight (Ibs/kg) 

479/218 

479/218 

508230 

Frame 

full double cradle 

full double cradle 

full double cradle 

Wheelbase (in./mm) 

57.3/1455 

57.3/1455 

58 9/1519 

Overall length (in./mm) 

85.0/2160 

85 62175 

89.8 2280 

Overall width (in./mm) 

34 8 885 

34 3/870 

34 6 879 

Overall height (in./mm) 

45.5/1155 

46.1/1170 

45.7/1160 

Ground Clearance (in./mm) 

55/140 

5.5/140 

5 9/150 

Tire size 

front 

3.25 x 19 

3.25 x 19 

3 50 x 19 

rear 

4 00 x 18 

4 00 x 18 

4.50 x 17 

LECTRICAL SYSTEM 

Ignition 

battery and coil 

battery and coil 

battery and coil 

Starting system 

electric and kick 

electric and kick 

electric and kick 

Charging system 

alternator 

alternator 

alternator 

Battery (volts/ah) 

12/14 

12/14 

1214 

Alternator 

12 v/0.21 kW@ 

12 v/0.21 kW@ 

12 v/0.21 kW@ 


5000 rpm 

5000 rpm 

5000 rpm 

Regulator 


dual-contact type 

Comfwnent 

CB7V)F 

CB7SOA 

CB7SOK (79-81) 

NGINE 

Type 


air-cooled, in-line 4-cy)mder. OHC 

Displacement (cc/ci) 

736/44.9 

736 44 9 

74945.7 

Bore x stroke (in./mm) 

2.401 x 2.480 61 x 63 

2.401 x 2.480 61 x 63 

2.440 x 2.440 62 x 62 

Compression ratio 

9 2 : 1 

8.6 1 

90 1 

Carburetion 

(4) 28 mm Keihin 

(4) 24 mm Keihin 

(4) 30 mm Keihin 

Lubrication 

dry sump 

wet sump 

wet sump 

RANSMISSION 

Clutch 

wet. multi-plate 

automatic 

wet. multi-plate 

Primary reduction 

1 985 

1.351 

2 382 

Gear ratios (overall) 

1st 

2,500 

2.263 (L) 

2 533 

2nd 

1 708 

1 520(D) 

1.789 

3rd 

1 333 

na 

1.391 

4th 

1.133 

na 

1.160 

5th 

0.969 

na 

0.964 

Final reduction (f/r 

2.824 (17/48) 

2 824 (17,48) 

2 533(1638) 

sprocket teeth) 

HASSIS 

Dry weight (Ibs/kg) 

499227 

531/241 

512233 

Frame 

full double cradle 

full double cradle 

full double cradle 

Wheelbase (in./mm) 

57.9/1470 

58.3'1480 

59.8/1520 

Overall length (in./mm) 

86.62200 

88.62250 

87.4 2200 

Overall width (in./mm) 

33.9,860 

34 1 865 

34 6 880 

Overall height (in./mm) 

45.7/1160 

46.7,1185 

45.7/1160 

Ground Clearance (in./mm) 

5.3/135 

5.3/135 

5.9/150 

Tire size 

front 

3.25 x 19 

3.50 x 19 

3.50 x 19 

rear 

4.00 x 18 

4.50 x 17 

4 25 x 18 

LECTRICAL SYSTEM 

Ignition 

battery and coil 

battery and coil 

transisterized 

Starting system 

electric and kick 

electric and kick 

electric 

Charging system 

alternator 

alternator 

alternator 

Battery (volts/ah) 

12/14 

12 20 

12/14 

Alternator 

12 v/0 21 kW@ 

12 v'0.29 kW@ 

12 v'0 26 kW@ 


5000 rpm 

5000 rpm 

5000 rpm 

Regulator 

dual-contact type 

transisterized 


750A 

1. The 750A has a wet-sump lubrication 
system, all of the oil being contained in the 
crankcases. 


2. Allow the engine to run for several min¬ 
utes before checking the oil level. 

3. With the machine parked on the center 
stand on level ground, and with the engine 


shut off, unscrew and remove the dipstick 
and wipe it clean. Reinsert the dipstick, al¬ 
lowing it to rest on the threads of its hole. Do 
not screw it in. Remove it and check the 
level. It should be between the upper and 
lower level marks inscribed on the dipstick. 
If it is at or near the lower mark, add enough 
oil to bring the level up to the upper mark, 
but do not overfill the crankcase. 

1979-81 

1. These models have a wet-sump lubrica¬ 
tion system, all of the oil being contained in 
the crankcases. 

2. Allow the engine to run for several min¬ 
utes before checking the oil level. 

3. With the machine parked on the center 
stand on level ground, and with the engine 
shut off, unscrew and remove the dipstick 
and wipe it clean. Reinsert the dipstick, al¬ 
lowing it to rest on the threads of its hole. Do 
not screw it in. Remove it and check the 



Wet-*ump dipstick level marks 


level. It should be between the upper and 
lower marks inscribed on the dipstick. If it is 
at or near the lower mark, add enough oil to 
bring the level up to the upper mark, but do 
not overfill the crankcase. 


Changing Oil 

NOTE: Manual transmission models 
1969-1978 have a dry-sump lulfrication 
system. 

1979-1981 models have a wet-sump sys¬ 
tem, as does the 750A 
1 The recommended oil change interval 
is 1,500 miles or 3 months for manual trans¬ 
mission models 1969-1978, 3,000 miles or 6 
months for the 750A, and 4,000 miles or 1 
year for 1979-1981 models. 

Time and mileage intervals are both im¬ 
portant and the oil should be changed at 
whichever occurs first. 

These intervals are based on normal mo¬ 
torcycle usage after initial break-in is com¬ 
pleted. 

2. Oil should be changed when the engine 
is warm. This ensures more complete drain¬ 
ing and makes it more likely that the oil will 
carry off any particulate matter with it. 

3. On dry-sump models, remove the oil 
tank cover, raise the seat (if necessary ), and 
remove the tank filler cap. Remove the tank 
drain plug, draining the oil into a suitable 
container (at least 4-qt capacity). After drain- 
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General Specifications (cont.) 


C mnponrnt (H7W>K LTD C CB750F (79-H1) CB900CfF 


air*cooled, in-line 4-cylinder, OHC 


ENGINE 

Type 

Displacement (cc ci) 

Bore x stroke (in mm) 
Compression ratio 
Carburetion 
Lubrication 

TRANSMISSION 

Clutch 

Primary reduction 
Gear ratios (overall) 

1st 

2nd 

3rd 

4th 

5th 

Final reduction (f r 
sprocket teeth) 

CHASSIS 

Dry weight (lbs kg) 

Frame 

Wheelbase (in., mm) 

Overall length (in. mm) 
Overall width (in./mm) 
Overall height (in. mm) 
Ground Clearance (in./mm) 
Tire size 
front 
rear 

ELECTRICAL SYSTEM 
Ignition 

Starting system 
Charging system 
Battery (volts ah) 

Alternator 

Regulator 


749 45.7 

2 440 x 2 440 62 x 62 
90 1 

(4) 30 mm Kethm 
wet sump 

wet. multi-plate 
2.382 

2533 

1.789 

1.391 

1.160 

0964 

2.533 (15 38) 


516234 

full double cradle 
59.8 1520 
90 2 2290 
34 6 880 
45 7/1160 
5.7/145 

3.50 x 19 
4 50 x 17© 


transistorized 
electric 
alternator 
12/14 

12 v/0.26 kW @ 5000 rpm 
transistorized 


749 45 7 

2.440 x 2.440 62 x 62 
9.0 1 

(4) 30 mm Keihin 
wet sump 


wet, multi-plate 
2382 

2.533 
1.789 
1.391 
1.160 
0 964 

2 533 (1538) 


507 230 

full double cradle 
59.8 1520 
86.4 2195 
34.1 865 
44.9/1140 
5.5/140 

3.25 x 19 
4 00 x 18 


transistorized 

electric 

alternator 

12/14 

12 v/0.26 kW@ 5000 rpm 
transistorized 


902/55 

2.540 x 2.720/64 5 x 69 0 
8.8 : 1 

(9) 32 mm Keihin 
wet sump 


wet, multi-plate 
2.041 

2,375 
1.789 
1.391 
1 160 
0.964 

3.091 (11/34) 


571/259 

full double cradle 

62.2/1580 

90.9/2310 

36.0/915 

46.1/1170 

5.9/150 

110/90-19-62H 
130/90-16-67H 


transistorized 

electric 

alternator 

12/14 

12v/0.26 kW@ 5000 rpm 
transistorized 


na: not applicable 
©C x 16 


ing is completed, check the condition of the 
drain plug gasket, replacing it if necessary; 
then install the plug and tighten it securely 
(torcpie to about 25 ft. Ihs.). Remove the crank¬ 
case drain plug, allowing this oil supply to 



Oil tank drain plug 



750A crankcase drain plug 
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drain for several minutes. Kick the engine 
over several times with the ldekstarter to 
remove any oil in the delivery system. Install 
the plug and tighten it to about 25 ft. lbs. 

4. On 750A and 1979-1981 models, all of 
the oil is contained in the crankcases, and it 
can all be removed after the drain plug is 
taken out. Your container should be able to 
hold more than 4 qts. Check the condition of 
the drain plug gasket, and install the plug, 
tightening to 25-33 ft. lbs. on the 750A and 
25- 29 ft. lbs. on 1979-1981 machines. 

5. If the oil filter is to be replaced, see 
"Oil Filter,” below. 

6. On the 750A, add about 4.2 qts 
(4.0 I) of SAE 10W-40 oil to the engine. 
Secure the filler cap and allow the engine to 
run for several minutes. After shutting it off, 
check the oil level and top up if necessary. 

7. On all other 1969-1978 models, add 
about 2.6 qts (2.5 1) of SAE 10W-40 motor oil 
to the tank. Start the engine and allow it to 
run for several minutes. Then shut it off and 
check the oil level. It will be necessary to add 
additional oil until the level is at the top dip¬ 
stick mark. System capacity is 3.7 qts. (3.51). 

8. On 1979-1981 motorcycles, add about 
3.7 qts. (3.5 1) of SAE 10W-40 motor oil, or 
equivalent. Tighten the dipstick, start the 
engine and let it run for a minute or so. After 
shutting it off, check the oil level and top up 
if necessary. 

Oil Filter 

I. The* filter element should he changed at 
every oil change on the 1979-1981 models 


and the 750A, at ever)' other oil change on 
1969-1978 models. 

2. After removing the crankcase drain 
plug and allowing the oil to run off, remove 
the oil filter housing bolt, placing a drip pan 
or suitable substitute beneath the housing to 
catch any oil in the filter housing. 

3. Take out the old filter, washer, and 
spring. Clean the housing. Check the condi¬ 
tion of the housing o-ring. 

4. Wipe off the mating surface on the 
crankcase with a clean rag. Oil the o-ring 
lightly with clean oil. 

5. Slipping the filter housing lx»lt into 
place, fit the spring and washer, then the 



Ramovlng tha filter from tha houalng 
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Crenkcese filter screen 


OH pressure sensor and gallery plug (1969-1978) 
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should be used. After refilling the system 
with oil, start the engine and check for leaks 
around the oil pan mating surface. 

Note that after pan rmoval, the engine may 
require more oil than after a routine change. 

Oil pan bolts should be torqued to 7-10 ft. 
lbs. 


Oil Path Body (1979-80) 

The oil path body should be checked when 
the filter screen is serviced. Remove the oil 
path body after the screen. Check it for 
cracks or other damage. Replace it if any is 
noted. 

Note: All replacement oil path bodies have 
an oil flow restriction and can be installed 
even if the original part does not. 


Oil Pressure (1969-78) 

Oil pressure should be checked every 6,000 
miles or 12 months. A gauge may be con¬ 
nected at the oil gallery access hole at the 
right side of the engine after the plug has 
been removed. Honda service tools No. 
07068-30001 (adapter) and No. 07065-30001 
(pressure gauge) may be used. The gauge 
should register 50-64 psi when the engine is 
warm (oil temperature 140-160°F) and run¬ 
ning at 3,000 rpm If the oil is cold, a higher 
reading will be obtained. 

If oil pressure is unsatisfactory, determine 
and correct the fault. Refer to chapter 5 
“Lubrication Systems,” for additional infor¬ 
mation. 

Oil Pressure (1979-80) 

Oil pressure should be checked every' 6,000 
miles or 12 months. Honda service tools No. 
07506-3000000 (oil pressure gauge) and No. 
07510-4220100 (adapter) may be used. The 
gauge is attached to the oil pressure switch 
hole behind the cy linders. 

Check the pressure when the engine is at 
operating temperature (about 176°F/S0 t 'C). 
At 7,000 rpm, pressure should be 71 psi. If 
the oil is cold, a higher reading will be ob¬ 
tained 

If oil pressure is unsatisfactory, determine 


Oil filter bolt 


new- filter element. Install the housing, tight¬ 
ening the housing bolt to 20-24 ft. lbs. 
CAUTION: Do not overtighten the hous¬ 
ing holt If this is done, it will not only he 
difficult to remove, but it may crack the 
housing in the area around the holt hole. If 
the holt is difficult to remove, he sure to 
inspect the housing closely around the holt 
hole for small cracks. 

6. Add oil to the crankcase or oil tank as 
outlined under “Changing Oil” above. 


Filter Screen 

1. All models are equipped with a filter 
screen in the sump which should be cleaned 
and inspected at 12,000-mile or 24-month in¬ 
tervals. 

2. Alter draining the sump, unbolt and 
remov e the oil pan. 

On 1979-1981 models, note the locations 
of the three pan bolt copper washers which 
are located on the right side. 

3. Withdraw the screen from the oil 
pump, and clean it in a safe solvent, brushing 
off foreign matter if necesary. Inspect the 
screen mesh for holes, and replace it if any 
are noted. 

4. When installing the pan. a new gasket 


Arrows indicate holes for bolts which have copper 
washers 
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OH pressure sensor and pressure gauge fitting 
(1979-1981) 


tlu* reason and correct the fault before fur¬ 
ther operation of tin* motorcycle. Refer to 
‘‘Lubrication Systems,” for additional infor¬ 
mation. 

Use a liquid sealant on the threads of the 
oil pressure switch when reinstalling it. 
Check that the oil pressure light operates 
properly. 


Transmission Oil Pressure 
(750A) 

A test of the transmission oil pressure is un¬ 
dertaken in the event of trouble. Hefer to 
“Engine and Transmission.” 


Subtransmission Oil 

A level plug is fitted to enable a quick check 
of the subtransmission oil level. 

1. Park the motorcycle on the center 
stand on a level surface. 

2. Shift the subtransmission into “Low.” 

3. Remove the cover. 

4. Remove tin* level plug. The oil should 
be level with the lower threads of the plug 
hole. In other words, nil should just begin to 
ooze out. 

Add SAE SO hypoid gear oil if the level is 
low, 

5. To change the oil, proceed as above. 
Remove the drain bolt and the filler cap. 

6. Fit the drain bolt alter several minutes 
have elapsed. 

NOTE: Draining will be much quicker if 
the engine is at operating temperature. 

7 Tighten the drain bolt to 12-14 ft. lbs. 
S. Add about 20.4 oz. (600 cc) of SAE 80 
hypoid gear oil to the subtransmission. 
Check the level as before. 


Rear Drive Box 

1 To check the oil level in the roar drive 
box, p.irk the machine on the center stand 
on a level surface*. 

2 Hr move the level plng/fillor The oil 
should be just level with the )>ottom threads 
of the hole, or just ready to oo/.e out Add 
SAE 90 hypoid gear oil for temperatures 
alxive 40 V or SAE SO for temperatures 
below this 

3. To change tin* oil, remove the drain 

510 


bolt and allow the* oil to drain lor several 
minutes Draining will be quicker if the en¬ 
gine is at operating temperature. 

4 \lter refitting the drain bolt, add 5.1 
<iz 150 cel of tin* proper oil grade. Check 
lex el as belore. 

Front Forks (1969-80) 

1 ATE oil is recommended for all forks 
after 1972, SAE 10W-30 oil for forks 1972 and 
earlier. II slightly stiller damping character¬ 
istics are desired, SAE 20 or SAE 30 oil can 
also be used. Special types of oil designed 
specifically for motorcycle forks can also be 
used, although care must be taken to flush 
the forks thorough!) when changing ty pes or 
brands of fork fluid, since some may lie in¬ 
compatible with others. 

2. Fork oil should be* changed every 
6,000 miles or 12 months on all 1969-1978 
models except the 750A, whose recom- 



Front fork oil drain plug 



Fork filler cap 


mended interval is 12,000 miles or 24 
months. Models 1979-1980 should have this 
service done at 4,000 miles or 12 month in¬ 
tervals. 

3. Place a container beneath one of the 
fork sliders and remove the drain plug. Pump 
the slider up and down until all the oil is ex¬ 
pelled. Examine the plug gasket, then refit 
the plug. Repeat the procedure with the 
other slider. 

4 Examine the drained oil If it contains 
water or is exceptionally dirty, it may be that 
the fork gaitors or dust covers are damaged 
and allowing foreign matter to get past. This 
will also damage fork seals quickly. Check 


that the gaitors or dust covers are properly 
secured and replace* them if cracked, ripped, 
.or otherwise damaged. 

5. Support the front wheel off the ground 
by placing a scissors jack or similar device be¬ 
neath tin 1 engine. 

6. Remove the handlebar clamp ludts 
and move the bars to one side or the other to 
allow access to tin* fork filler caps. 

7. Remove the rubber cap plugs on 
1979-1980 machines. Remove the fork filler 
caps. Often loosening the upper triple clamp 
pinch bolts will make it easier to remove the 
caps. Since the caps are under spring ten¬ 
sion, care should be exercised when remov¬ 
ing them. Note the spring seats below the 
caps on some models. 

8. Remove the fork springs to facilitate 
the job of adding the fork oil. Add the proper 
amount to each leg, as giv en in the “Mainte¬ 
nance Data” chart at the end of this section 

9. Inspect the filler cap o-rings for dam¬ 
age and replace them if necessary . Fit the 
springs, seats (if fitted), and caps, tightening 
them securely. 

Proper filler cap torque is 40—17 ft. lbs. 
(1969 1978) or 15-22 ft. lbs. (1979-1980). 
Tighten the triple clamp pinch bolts if they 
were loosened. Secure the handlebars, tight¬ 
ening the forwardmost bolts first. 

10. After several miles of operation, check 
the area around the fork slider seals for leaks 
or seepage. Even a minimal amount of seep¬ 
age will require replacement of the seals. A 
coating of grime building up in this area over 
a period of time is also indicative of ineffec¬ 
tive seals. 

Air Forks (1981) 

No routine oil changes are necessary' on 
these forks. Refer to “Chassis” for service 
procedures. 

Drive Chain 

1977-81 MODELS 

These models are fitted with a chain which 
has rubber o-rings between the plates to aid 
lubricant retention. 

The chain should be lubricated about 
every 300 miles, or sooner if it appears to be 
dry. For lubrication, use SAE 80 or 90 
weight gear oil only. Do not use commercial 
chain lubricants, as they may contain addi¬ 
tives which will damage the rubber o-rings. 

About every 2,(XX) miles, the chain should 
be cleaned with kerosine. 

The chain o-rings can be damaged by 
steam cleaning, high-pressure spray, and 
certain solvents. Keep this in mind when 
cleaning the motorcycle. 

1976 AND EARLIER MODELS 

Chains for these models are serviced in the 
usual manner. Refer to the “General Infor¬ 
mation” section under “Maintenance.” 

On models with a chain oiler incorporated 
into the engine sprocket shaft, adjust the 
oiler as follows; 

1. Remove the engine sprocket cover and 
wipe the Sprocket and chain clean. 

2. Ride the bike for a minute nr two at 
about 50 - 60 mph. then s»op and check the 
oil output to the* chain. Normal output will 
yield a chain which is wet with oil, but the 
lubricant should not be found on tin* tire or 
rim. 
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Chain play should bo measured In tha middla of tha lower run 


3. To increase chain oil How, turn the ad¬ 
justing screw counterclockwise about V\ turn, 
and recheck. To decrease the oil feed, turn 
the screw clockwise about *4 turn and re¬ 
check. 

4. Maximum output is obtained when the. 
adjusting screw is turned out about three 
turns from the seated position. 

It is recommended that the chain be lubri¬ 
cated periodically with a good hrand of mo¬ 
torcycle chain lubricant in any case, since 
motor oil is not the best chain lubricant. 

Chassis Lubrication 

1. The swing arm pivot is fitted with one 
or two grease nipples which should be lubri¬ 
cated with chassis grease every 3,000 miles. 
On most models the nipples are on the ends 
of the swing arm pivot shaft, while the latest 
designs have a single nipple in the middle of 
the swing arm. 



* 
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;* 
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Swing arm grease fitting (early) 


2. Wheel and steering head bearings are 
lubricated with bearing grease, the service 
interval being 12,000 miles or 24 months. 
Refer to ‘’Chassis,” for procedures. 

Drive Shaft Coupling 

Shaft-drive models have a grease fitting lo¬ 
cated on the rear drive box. 

Use lithium-based chassis grease to lubri¬ 
cate the coupling every’ 8,000 miles. 


SERVICE CHECKS AND 
ADJUSTMENTS 

Drive Chain 

1. The chain should have about 20mm (% 
in.) of total up-and-down free-play measured 
in the middle of the lower chain run. 

2. Before checking or adjusting the chain 
slack, the following conditions should be 
met 

a The motorcycle should be placed on 
the center stand so that the rear wheel is 
oil the ground, 

b. The transmission should be placed in 
neutral, 

c. The chain should be clean and well- 
lubricated, 

d. The chain should have been checked 
for any tight spots by slowly rotating the 



Chain adjuster bolt (arrow) 


wheel and checking for variances in the 
chain tension at different points. If a tight 
spot exists, the chain tension should be ad¬ 
justed to the prescribed free-play at the 
tight spot. Note, however, that such a con¬ 
dition is indicative of a worn chain and 
probably worn sprockets, which should be 
replaced as soon as possible. 

3. To adjust the chain, first back off the 
rear brake adjuster nut on drum rear brakes. 

4. Remove the axle nut cotter pin and 
loosen the axle nut several turns. Loosen the 
locknut on each chain adjuster bolt. 

5. Turn each of the adjuster bolts in or 
out by equal amounts until the chain tension 
is approximately correct. 

6. Check wheel alignment by means of 
the aligning marks inscribed on both sides of 
the swing arm. Be sure that both adjusters 
are lined up with the same mark on each 
side. If not, turn one of the adjuster bolts in 
or out so that alignment is achieved. 

7. Tighten the axle nut and adjuster bolt 
nuts and check the chain tension. The chain 
tension should also be checked with the 
weight of a rider sitting on the motorcycle 
when it is off the center stand; the chin 
should still have at least Vi in. of free-play. 
Correct if necessary . After adjustment is cor¬ 
rect, torque the axle nut to 60-72 ft. lbs. 

Fit a new cotter pin. Readjust the rear 
brake on drum brake models, 
will wear out a set of sprockets in short order. 

8. 1977 and later models have a plate on 
the chain adjuster which indicates the re¬ 
placement limit for the chain. This should be 
done when the edge of the red zone aligns 
with the rear of the swing arm. 



Clutch 

750 

1. Cable adjustment must always be main¬ 
tained at the proper specification. If the cable 
has insufficient free-play, the clutch will slip 
and rapidly bum out. If it has too much play, 
the clutch will not completely disengage, 
resulting in hard shifting and creeping at 
stops. 

2. Use the cable adjuster at the handlebar 
or engine to maintain the correct amount of 
cable slack. The clutch hand lever should be 
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Swing arm grease fitting (late) 
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able to be moved 2-3nun 0.08-0.12 in.) 
measured between the clutch lever and the 
lever holder before the clutch begins to dis¬ 
engage. 

It should not be necessary to screw the 
cable adjuster at the handlebar out very far to 
make and to maintain this adjustment. If it is 
necessary to screw the handlebar adjuster 
out so that more than about 8 mm (0.3 in.) of 
thread are showing, screw it in several turns, 
and proceed to make the cable adjustment 
with the adjuster at the lower end of the 
cable. Use the handlebar adjuster for fine ad¬ 
justment. 

If clutch operation is not satisfactory after 
properly adjusting the cable, the problem 
may be in the clutch itself. 

First make sure that the cable is properly 
lubricated and free to move in the sheath 
I^ack of lubrication, dirt, or rust in the cable 
can cause it to bind or otherwise impair 
operation. 


Point at which cable tree-play Is measured 


Clutch adjustment screw (1969-1978) 


Clutch adjustment screw (1979-1960) 
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To adjust the clutch, proceed as follows: 

3. Screw the cable adjuster at the lever all 
the way in, thus increasing cable free-plav. 
Back off the locknut and turn the cable ad. 
juster at the engine in as well. 

4 Remove the clutch housing cover plate 
(1969-1978) or the clutch lifter cap 
(1979-1981). 

Loosen the clutch adjusting screw locknut. 

5. Turn the adjusting screw clockwise 
until a slight resistance is felt, then turn it 
counterclockwise Vi turn (1969-1978) or 4i 
turn (1979-1981). Holding the screw in this 
position, tighten the locknut. 

6. Turn the cable adjuster at the engine 
out until there is about 13 mm (0.5 in.) of 
free-play in the hand lever. Tighten the lock¬ 
nut on the engine cable adjuster, 

7. Make any further minor adjustments 
with the adjuster at the hand lever. 

900 

1. Adjust the clutch cable in the same 
way as described for 750 models outlined 
above. 

2. Adjust the clutch in the manner de¬ 
scribed for the 750 (Step 5, above), but back 
the adjusting screw' off 1 Vx turns for the 900. 

Throttle Cable 

1969-1978 

1. The throttle cable is fitted with an ad¬ 
juster at the twist-grip. The twist-grip should 
be able to be rotated approximately 10-15° 
(2-4 mm [0.08-0.16 in.]) before the throttle 
slides begin to open. 

2. Use the cable adjuster at the handlebar 
to make and maintain this adjustment. To 
check that the cable has sufficient slack, start 
the engine and turn the forks slowly from 
lock-to-loek. Idle speed must not increase. If 
it does, it indicates that the cable has insuf¬ 
ficient free-play, is incorrectly routed, or is 
binding at some point. 

3. For complete throttle cable and linkage 
adjustments, refer to chapter 3, Tune-Up.' 

4. For major cable adjustments, use the 
adjuster(s) at the carburetors. 


Throttle cable adjuster 

1979-1981 

1. The throttle cable is fitted with an ad¬ 
juster at the twist-grip. The twist-grip should 
be able to be rotated approximately 2-6 mm 
(0.08-0.24 in.) before the butterflies in the 
carburetors begin to open. 

2. Use the cable adjuster at the handlebar 
to make and to maintain this adjustment. To 
cheek that the cable has sufficient slack, start 


the engine and turn the forks slowly from 
lock-to-lock. Idle speed must not increase. If 
it does, this indicates that the cable has insuf¬ 
ficient free-play, is incorrectly routed, or is 
binding at some point, perhaps due to a kink 
or dirt or corrosion inside the sheath. 

NOTE. The accelerator pump may flood 
the engine if the twist-pip is operated sev¬ 
eral times in succession 

3. For complete throttle cable and linkage 
adjustments, refer to "Tune-Up.” 

4. For major cable adjustments, use the 
adjuster(s) at the carburetors. 

Brakes 
FRONT DISC 

Disc brakes need no attention other than a 
periodic check of fluid level and pad wear: 

1. On late models with a see-through res¬ 
ervoir, fluid level can be checked at a glance. 
Turn the handlebars so that the fluid level is 
parallel to the ground for an accurate check. 

If the level is near the lower mark, add 
enough DOT 3 brake fluid to bring it up to 
normal. 



Maintain brake fluid level at the Inscribed line 


NOTE: Brake fluid is hydroscopic It ab¬ 
sorbs moisture. Therefore t do not use fluid 
from an old or unsealed container. Exercise 
extreme care in handling the h ake fluid 
CAUTION: Cdean the reservoir thoroughly 
with a rag before removing the cap Turn 
the handlebars fully to the right before the 
cap is removed to avoid spillage. Corn the 
tank with a cloth. Brake fluid removes 
paint 

2. On earlier models, the reservoir cap 
and diaphragm beneath it must be removed 
to check the fluid level. Clean around the 
reserv oir with a rag to remove any dirt before 
removing the cap. 

If the level is below the line inscribed on 
the inside of the reservoir, add enough DOT 
3 brake fluid to bring the level up to the 
mark. Reinstall the diaphragm and cap and 
tighten it securely. 

If the cap is overtightened, the reservoir 
may weep fluid. 

NOTE: Bead the "Sote" and "Caution'' in 
Step L above. 

CAUTION Fluid level may drop slightly 
as the pads wear But if the drop is signifi¬ 
cant. it may indicate a system leak. Check 
the system thoroughly in any case noting 
any dirt or sludge build-up at hose junc¬ 
tions, near rubber hoots , around the cali¬ 
per piston(s), etc. 

3. Check the brake pad wear, and replace 
the pads in a set if either one is worn to the 
red limit line (1972 and later). On pre-1972 
brakes, check the clearance between the 
front of the caliper and the disc. Replace both 
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Fluid level lines are Inscribed on the master cylin¬ 
der reservoir 


pads if clearance is less than 1.5 mm (0.06 

in.). 

Refer to "Chassis,” for brake system ser¬ 
vice procedures. 

4. If the brake lever feels spongy, bleed 
the system. This procedure can also be 
found in "Chassis." 

5. Early models are equipped with an ad¬ 
justing screw on the handlebar lever bracket. 
After loosening the adjuster locknut, turn the 
adjuster to allow '4 to Vi in ol lever travel 
(measured at the tip of the lever) before the 
pads are fully forced against the disc. This ad¬ 
justment usually will not need to be reset 
once lever travel is correct. If the lever travel 
becomes excessive and the brake pads are 
satisfactory, suspect air in the brake lines 

Warning: Do not operate the brake lever 
with reservoir cap or caliper pads remov ed 

Caliper Adjustment 

Early model swinging-type brake calipers 
(see illustration) should be adjusted when¬ 
ever new- pads are fitted, or if the brake 
seems to drag or causes a squeaking as the 
wheel turns. 

1. Raise the front wheel off the ground. 

2. Loosen the adjusting screw locknut and 



Caliper adjusting screw 


turn the adjusting screw counterclockwise 
until the innermost pad contacts the disc. A 
slight drag will be noted when spinning the 
wheel. 

3. Turn the adjusting screw clockwise 
until the wheel spins freely; then turn the ad¬ 
justing screw x h. turn more in the same direc¬ 
tion and tighten the locknut. 

4. Check that the wheel turns freely with¬ 
out drag. Check for proper brake operation. 

5. Brakes which drag constantly after ap¬ 
plication and which cannot be cured with 
proper caliper adjustment may be caused by 
sticking or seizure of the caliper bracket on 
its pivot. Free movement of the caliper is 
necessary for proper operation of the brake. 
This can be inhibited by dirt or other foreign 
matter between the pivot and caliper 
bracket. If the wheel will not turn freely after 
the brake is applied, try striking the caliper 
with the heel of your hand. If this frees the 
wheel, it is probable that the swinging 
bracket is becoming stuck. A penetrating 
fluid or parts lubricant applied to the bracket 
pivot will often remedy this problem 

REAR DISC 

NOTE. Rend the "Soles and "Cautions” 

under "Front Disc," above, regarding the 

use and handling of Inake fluid. 

1. The transparent master cylinder allows 
inspection of the fluid level without remov¬ 
ing the reservoir cap If the fluid level is 
below the level mark, remov e the cap and di¬ 
aphragm and add enough DOT 3 brake fluid 
to bring the level up to the proper level. 
Clean the reservoir off with a rag before re¬ 
moving the cap to keep out dirt. Reinstall the 
diaphragm and cap and tighten it securely. 

If the cap is overtightened, the reservoir 
may seep fluid 



Rear master cylinder level lines 


CAUTION: Do not operate the brake 
pedal with the cap removed. 

2. A brake wear indicator is fitted to the 
rear caliper, so that pad wear can be checked 
easily after removing the cover. If either pad 
is worn to the red mark on the caliper, re¬ 
place the pads as a set. 

3. On 1978 and earlier models, pedal 
height can be adjusted to suit personal pref¬ 
erence by loosening the brake rod locknut, 
removing the cotter pin and clevis pin from 
the rod, and then turning the clevis. Length¬ 
ening the rod will raise the pedal, and vice- 
versa. Maintain adequate clearance between 


the brake pedal arm and the bottom of the 
footpeg. 

4. On 1979 and 1980 models, pedal height 
should be adjusted so that the top of the 
pedal is about 7 mm (0.25 in.) above the top 
of the footpeg rubber. This adjustment can 
be made by turning the adjuster locknut until 
it is loose, then turning the adjuster until 
proper pedal height is obtained. Tighten the 
locknut. 

5. If brake pedal height is changed, check 
the operation of the brake light switch. 

REAR DRUM 

1. Brake lining wear on newer models can 
be determined by means of die wear indica¬ 
tor pointer fitted to the brake lever on the 
hub. If the pointer lines up with the red slash 
mark when the brake pedal is hilly applied, 
the linings are worn as far as possible for ef¬ 
fective braking and should now be replaced. 

2. On older models, observe the angle 
formed by the brake lever on the hub and the 
brake rod when the brake is hilly applied. 
When the lever and rod from an angle 



The brake pedal should have about 1 Inch ot 
movement bofore the linings contact the drum 



Rear brake adjusting nut 



Brake wear Indicator marks 


greater than 90°, the shoes should be 
checked for wear as they probably are worn 
to the point of needing replacement. 
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3. The rear brake should be adjusted so 
that there is approximately 25 mm (1.0 in.) 
free-play at the pedal before the linings con¬ 
tact the drum. Adjust by turning the hex nut 
on the brake rod. When adjustment has been 
made, be sure that the nut is seated properly 
on the brake lever pin. Also, check the 
operation of the brake light switch 

4 Brake pedal position may be adjusted to 
suit individual taste by backing oft the brake 
adjusting nut. loosening the pedal height ad¬ 
justing bolt locknut, and turning the bolt 
until pedal position is satisfactory. Thereaf¬ 
ter. adjust pedal free-play and the brake light 
swich. 

Brake Light Switches 

The switches should be checked for opera¬ 
tion after the brakes are adjusted. The rear 
brake light switch and adjuster nut are 
mounted on a slotted bracket. The rear 
switch is adjusted by holding the switch and 
turning the adjuster. 



Braka light switch connections 


Moving the switch upon the bracket allows 
the brake light to turn on sooner. Moving it 
down allows the light to turn on later. Do not 
turn the switch to effect adjustment as the 
wires will become twisted and may break. 
Generally, the brake light should come on 
just as the linings contact the drum or just as 
the brake begins to operate in the case of disc 
rear brakes. 

The front switch is activated by the pres¬ 
sure of the brake fluid in the brake line. This 
switch is not adjustable; if defective, it must 
be replaced. 


Parking Brake (750A) 

1. The parking brake cable should have 2 
mm (0.08 in.) of free-play. 

2. To adjust the cable, remove the brake 
pedal pinch bolt and carefully pull the pedal 
from its shaft. Slide the ratchet mechanism 
dust cover up the cables and out of the way. 
Adjust the cable to the proper free-play by 
loosening the adjuster locknut and turning 
the adjuster. 

3. Check operation. If the parking brake 
knob is pulled out and returns by itself, the 
cable is much too tight. Once the knob is 



The parking brake cable should have about 2 mm 
(0.08 In.) of free-pley 
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pulled, the brake pedal should lock after 
being depressed about 20 mm (0.8 in.). If it 
will not lock, check the condition of the 
ratchet pawls (refer to chapter 8, "Chassis ’): 

4. Be sure that the ratchet mechanism 
bears against the parking brake light switch. 
The switch should be fully screwed into the 
mechanism housing. 

Neutral Return Rod (750A) 

1. The shift lever must return to the "\ 
(neutral) position each time the side stand is 
lowered. Routine adjustment should not be 
necessary, but if the shift lever will not re¬ 
turn to "N proceed as follows: 

2. Park the bike on the center stand. Re¬ 
tract the side stand and shift the transmission 
into the “D" (drive) position. 

3. Loosen the return rod locknut, and 
turn the rod in a clockwise direction when 
viewed from the rear of the machine. When 
it stops, rotate it one turn in the opposite di¬ 
rection and tighten the locknut. 

4. Check operation by setting the side 
stand down. The stand should bear against its 
stop, and the transmission must shift into 
“N." 

5. If adjustment will not yield proper 
operation, check the return rod spring for a 
weak or partially collapsed condition and re¬ 
place it if necessary. 

Headlight Adjustment 

1. Set the machine about 25 feet away 
from the perpendicular to a wall, preferably 
of a color which reflects light well. 

The machine should be off the stand, and 
with a rider putting his weight on the ma¬ 
chine as in operation. 

2. Switch on the high beam. The head¬ 
light high beam should be parallel to the 
ground and should hit the wall directly in 
front of the machine. 

3. Vertical adjustment is made by loosen¬ 
ing the two headlight shell mounting bolts 
slightly and pivoting the shell up or down. 



Vertical and lateral headlight adjustment points 


4. Lateral adjustment is accomplished by 
means of the screw on the right side of the 
headlight. On 1969-1978 models, turning 
the screw clockwise will move the beam to 
the left, turning it counterclockwise will 
move it to the right. 

On 1979 1981 models, turning the screw 
clockwise will move the beam to the right, 
and vice-v ersa. 


FUEL SYSTEM 

Fuel system maintenance involves cleaning 
the petcock and fuel filter screen, cleaning or 
replacing the air cleaner, cleaning the carbu¬ 
retors, and cleaning the breather element or 
tube (if so equipped). 

On 1969-1978 models, the normal serv ice 
interval is 3,000 miles. Every 6,000 miles, 
the air cleaner element should be replaced. 

On 1979-1981 models, the normal service 
interval is 4,000 miles. The air cleaner ele¬ 
ment should be replaced every 8,000 miles. 

Petcock 

1 Two types of petcock are fitted, the 
change occnring on 1975 models. 

2. On 1974 and earlier models, shut off 
the fuel and unscrew and remove the sedi¬ 
ment bowl. Take out the o-ring and the fuel 
filter screen. Clean the bowl and filter screen 
in solv ent and inspect the filter for any holes 
or other defects. If punctured, or so badly 
clogged that it cannot be properly cleaned, 



Petcock filter screen and o-rlng 


replace the screen Inspect the o-ring for aits 
or cracks. Reinstall the screen, o-ring, and 
sediment bowl. Turn on the petcock and 
check for leaks before operation. 

3. In 1975 and later models, the petcock 
filter screen is inside the gas tank. Shut off 
the fuel flow and disconnect the fuel lines. 
Remove the gas tank and drain off the gas. 
Unscrew its securing nut and carefully take 
out the petcock. Remove the filter and sealr¬ 
ing nut from the petcock. Wash the filter in 
solvent to remove any foreign matter Re¬ 
place the filter if it is badly clogged or if 
punctured Check the condition of the gasket 
and replace it if it is crushed or nicked. In¬ 
stallation is the reversal of removal. Be sure 
that the fuel lines are properly seamed to the 
petcock with safety clips. Check for leaks 
before operation. 

Air Filter 
T969-78 

1. Remove one of the side covers. Access 
to the filter element is gained by removing 
either the wing-nuts on the underside of the 
air cleaner case or the mounting lnilts on top 
of the case, depending on the model 

2. Remov e the lower half of the case and 
take out the filter element. 
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3. Tap the element lightly to remove any 
loose dirt, or use a reasonably soft brush to 
remove deposits. Blow out remaining dirt by 



Air deener box wing nuts (1969-1978) 


applying compressed air to the inside of the 
element, if feasible. 

4. Since cleaning paper elements is only 
partially effective, the unit should be re¬ 
placed with a new one every 6,000 miles, or 
more often if used in a dusty environment. 

1979-81 

1. Remove the left side cover. 

2. Remove the two air cleaner cover 
screws and take off the cover. 

3. Full out the air cleaner element set 
spring and remove the element 

4. Tap the element lightly to remove any 
loose dirt, or use a reasonably soft brush to 
remove deposits. Blow out remaining dirt by 
applying compressed air to the inside of the 
element, if feasible. 

5. Since cleaning paper elements is only 
partially effective, the unit should be re¬ 
placed with a new one every 8,000 miles, or 
more often if used in a dusty’ environment If 
in doubt, and the element seems excessively 
dirty, replacement is recommended. 

6. Installation is the reverse of removal. 



Air deener box screws (1979-1960) 


Breather Element 

1. A crankcase rebreather is fitted to late 
models before 1979. The breather is accessi¬ 
ble after raising the seat. 


2. Remove the breather case mounting 
bolt and disconnect the lines. 

3. Remove the two case screws and sepa¬ 
rate the components: case cover, cover gas¬ 
ket, spring, retaining plate, and breather ele¬ 
ment. 

4. Wash the element in a safe solvent and 
dry f thoroughly. Refit the components in the 
reverse of the removal procedure. 

Breather Tube 

1. Models 1979-1981 are fitted with a 
plugged breather tube which must be 
drained at the fuel system service interval. 

2. Remove the drain plug and allow the 
deposits to drain into a small container. 
When refitting the plug, be sure that it is 
pushed all the way into the tube. 



Breather tube location 


Recommended Lubricants 


Engine 

General, all temperatures SAE 10W-40. service 
rating $E or SF" 

Above 60 F (15 C) SAE 30 
15 to 60 F( 10 to 15 C) SAE 20 or 20W 
Above 15 F (- 10 C) SAE 20W-50. service rating 
SE ■ or SF 

Below 32 F (0 C) SAE 10W 

Subtransmission 
SAE 80 Hypoid gear oil 

Front forks 
ATF (1973 and later) 

SAE 10W-30 (1972 and earlier) 

SAE 20W 
SAE 30W 

Rear drive box 
Above 40 F SAE 90 
Below 4a F SAE 80 


Disc brakes 

DOT 3 standard brake fluid 

Control cables 
Light motor oil 
Graphite-based lubricant 
Molybdenum-disulphide-based lubricant 

Tach. speedometer cables, throttle twist-grip 
Light duty grease 

Wheel and steering head bearings 
Waterproof, medium-weight bearing grease 

Grease fittings 

Waterprool. medium-weight chassis grease 
Drive chain 

1969-1976 Lubricant developed specifically for 
motorcycle drive chains 

1977-1981 SAE 80 or 90 gear oil 


Periodic Maintenance 
Intervals © 


Before each ride 

Safety items 
Operation of lights 
Cham adjustment 
Control cable adjustment 

Weekly 

Engine oil level 

Tire pressure (check when cold) 

Battery electrolyte level 

Every 200 miles 

Lubricate chain (1976 and earlier) 

Every 500 miles 

Check tightness of critical fasteners 
Lubricate chain (1977 models) 

Every 1,500 mlles/3 months 
Change engine oil (1969-1978 except 750A) 

Every 2,000 miles 
Clean and lubricate drive chain 

Every 3,000 miles 6 months 
Change engine oil (750A) 

Change oil filter (1969-1978) 

Service all grease fittings 
Clean breather element (if fitted) 

Clean air filter element (1969-1978) 

Lubricate breaker cam felt 

Clean fuel petcock screen 

Lubricate all controls and cables 

Check disc brake fluid level 

Check brake pads or shoes for wear 

Check operation of brake controls 

Check clutch operation 

Check condition of chain and sprockets 

Check condition of fuel lines 

Clean and check carburetor operation 


Check spokes for tightness 

Check swing arm bushings 

Clean and gap or replace spark plugs 

Clean and gap breaker points 

Check ignition timing 

Adjust valve clearance 

Adjust cam chain tensioner 

Every 4,000 miles(l2 months 
Change engine oil (1979-1981) 

Change oil filter (1979-1981) 

Change fork oil (1979-1981) 

Clean air filter element (1979-1981) 

Every 6,000 mlles/12 months 
Check parking brake (750A) 

Change fork oil (1969-1978 except 750A) 
Replace air filter element (1969-1978) 
Adjust steering head bearings 
Check oil pressure 

Every 8,000 miles 

Replace air filter element (1979-1981) 
Lubricate drive shaft coupling (900) 

Every 12,000 mlles/24 months 
Flush and refill disc brake system 
Clean oil filter screen 
Change fork oil (750A) 

Repack wheel and steering head bearings 

Every 24,000 mlles/48 months 
Change subtransmission oil (900) 

Change drive box oil (900) 


©Based on normal usage after initial service and 
break-in are completed. 
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Maintenance Data 


Irrm 

unit k Miult lt 

kl JO 
l«*H 1972 

rvijv \u»M% 

1973 I97S 

rv;/ 

1975-197k 

* rvi.x 

7SOKJF 

(1979-19H1) 

9 OOCIF 

Fuel capacity (gal) 

4 5 

© 

43 

5.1 

5.3 

4.4 

Oil capacity (qt) 

3.7© 

3.7 © 

3.7 © 

© 

© 

© 

Front forks (cc oz) 

Routine change 

200-210 
6.8-7.1 

145/4 9 

1454 9 

145 4 9 

1555.2 

— 

After rebuilding 

220-230 

7.5-78 

155-160 

5.3-54 

155-160 

5.3-54 

155-160 

5.3-54 

173-178 

5.8-6.0 

280/9.5 

Tire pressure (psi) 

Solo (front rear) 

28 28 

© 

3240 

2532 

28 32 

32/32 

Two-up or extended 

high speed (front rear) 

32 34 

© 

3242 

28 36 

2840 

32/40 

Battery 

Voltage output (v ah) 
Continuous charging 

12 14 

12 14 

12 14 

12/20 

12/14 

12/14 

rate (amps) 

1.4 

1 4 

1.4 

20 

1.4 

1.4 

Oil pressure (psi) 

Warm engine @ 3000 rpm 

50-64 

50-64 

50-64 

50-64 

© 

© 


CD 1973— 1976 4.5 
1977 5 0 

d Routine charge. 4 2 
After rebuilding 5.8 

©Oil tank capacity at upper dipstick mark: 2.1 qt. Sump and oil filter hold remaining 1.6 qt 
©1973-1975 28 30 
1976-1978 28 28 
CD 1973-1975 32 34 
1976-1978 32 40 
©Routine change: 3.7 
After rebuilding 4.7 
©71 psi @ 7000 rpm 
© Routine change: 3.7 
After rebuilding: 4.8 
Subtransmission: 20.4 oz 600 cc 
Rear drive box 5.10 oz/150 cc 


NOTE: The breather tube should be 
drained more frequently if the motorcycle 
is used in the rain or often at wide open 
throttle. 

Carburetors 

1. Although major overhaul of the carbu¬ 
retors requires their removal as a unit, the 
float bowl and jets can be cleaned with the 
units in place. 


NOTE: Common tune-up procedures are 
explained in detail in the "General Infor¬ 
mation” section. 

Twin-cam models (1979-80) require feeler 
gauges, a micrometer, and a special tool to 
hold down the valve spring for valve clear¬ 
ance adjustments. 

For ignition timing on 1969-78 models, 
marks are provided to determine piston posi¬ 
tion, but a test light or ohm meter is neces¬ 
sary to determine when the points open. If 
the dynamic timing method is used, an au¬ 
tomotive-type strobe light is needed. The 
strobe light can be used to check tin* timing 
both at idle and at hill advance, and therefore 
this method is considered the most accurate 
way of setting the timing. 

1979-81 models feature a transistorized 
breakless ignition system Timing should be 
checked with a strobe light. There is a static 
timing check possible, bi the results will not 
be as accurate 

CAUTION Due to the automatic trans¬ 
mission. all running engine adjustments to 
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2. Make sure the petcock is shut oflF. Drain 
the fuel from the carburetor float bowls. 

3. On most models, the foat bowls are 
secured with a retaining clip. WTen flipped 
up, carefully lower the float bowi until it is 
clear of the floats. On late models, the float 
bowls are secured by phillips screws. Ob¬ 
serve the same cautions when removing 
them. 

4. Unscrew' the pilot jet. With a suitable 


TUNE-UP 

the 7 50A must be carried out with the rear 
wheel firmly supported off the ground, the 
transmission in neutral, and the parking 
lyrake applied , unless specifically stated 
oth incise. 

Many adjustments call for the use of a ta¬ 
chometer, which is not fitted to the 750A. An 
automotive taeh-dwell unit makes a satisfac¬ 
tory substitute. Headings must be adjusted. 
Engine rpm will be twice that shown on the 
4-cylinder scale of an automotive tach-dweJI 
meter, or four times that shown on the 8- 
cylinder scale. 

COMPRESSION TEST 

I. A compression check should be made 
before each tune-up since this will provide a 
general idea of engine condition. 

2 It is necessary to have a gauge with a 
flexible hose and the proper screw-in adapter 
(plug holes are 12 mm). 

3. The engine should be at operating tem¬ 
perature when checking compression. 


socket, unscrew and remove the main jet 
holder, which will come out with the main jet 
and emulsion tube. On 1979-1981 models, 
the primary main jet comes out with a screw¬ 
driver. Blow the jets clear, then install. 
Clean any residue out of the float bowl. 
When installing, be sure to position the bowi 
carefully to avoid damage to the floats. If 
secured by screws, tighten them gradually 
and evenly. 


4. Remove all of the spark plugs and fit the 
gauge to one of the plug holes. 

5. Close the choke and hold the throttle 
wide open while spinning the engine with 
the starter motor. Note the compression 
reading and repeat the test with the remain¬ 
ing cylinders. 

6. Compression may vary' according to 
gauge tolerance and several other factors. 
However, it should normally be between 140 
and 170 psi. All cylinders must be within 15 
psi of this range and of each other. 


CAM CHAIN ADJUSTMENT 
1969-78 

1 Disconnect the fuel lines from the pet- 
cock, raise the seat, and remove the gas tank 
2. Remove the points cover. Remove the 
valve adjuster caps from the No. 1 (left out¬ 
side) cylinder, and remove all four spark 
plugs. 
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3. Using a wrench on the special nut pro¬ 
vided for this purpose on the end of the 
breaker cam shaft, turn the engine over in 
the normal direction of rotation (clockwise as 
seem from the right side) until the “T” (top 
dead center) mark for cylinders Nos. 1 and 4 
align with the timing index mark (1.4). 

4. Check that there is clearance at both 
valves for the No. 1 cylinder. If not, turtl the 
crankshaft one complete revolution (360°) 



Cam chain adjustment bolt (1969-1978) 



Crankshaft position for cam chain adjustment 
(1969-1978) 


until the marks again align, and check the 
valves. To be effective, the chain adjustment 
must be performed when the No. 1 cylinder 
is on the compression stroke. 

5. After the crankshaft has been properly 
positioned, continue to turn it clockwise until 
the spring peg on the timing advancer is just 
to the right of the timing index mark In this 
position, cylinders 1 and 4 will be at 15° 
ATDC (after top dead center) and the adjust¬ 
ment can be performed. 

CAUTION. Do not rotate the crankshaft 
counterclockuise (opposite the direction of 
normal rotation) if you hare turned it too 
far. Instead, rotate it clockwise through 
two revolutions so that the So. I piston 
will again be on the compression stroke 
and you can position the spring peg just to 
the right of the timing mark without hating 
to turn the crankshaft back. Otherwise all 
of the slack may not be taken out of the 
chain. 

6. .After positioning the crankshaft as out¬ 
lined, loosen the cam chain tensioner bolt 
locknut and back out the bolt until you can 
turn it with your fingers. At this point, the 
tensioner bolt has released the tensioner rod, 
which is spring-loaded and which will move 
in automatically to take up the chain slack. 


Then tighten the tensioner bolt to 5.9-7.2 ft 
lbs and secure the locknut. 

1979-81 

The cam chain adjustment is made with the 
engine running. Read the procedure care¬ 
fully first to cut down on the time the engine 
will have to idle. 

1 Start the engine and let it idle. 

2. Loosen the front cam chain tensioner 
bolt locknut. Turn the bolt out Vi turn. 
Tighten the bolt and secure the locknut. 



Front cam chain adjustment bolt (1978-1981) 



Rear cam chain tensioner bolts (1978-1981) 


3. There are two cam chain tensioner lock¬ 
nuts behind the cy linders. Loosen both lock¬ 
nuts V 2 turn, then tighten each one. 

Cam chain tension will be set automati¬ 
cally when the bolt and locknuts are first 
loosened, then secured. 

VALVE ADJUSTMENT 
1969-78 

In the following procedure, the cylinders 
are numbered 1 through 4, going from left to 
right from the point of view of a rider sitting 
on the machine. The firing order is 1-2-4-3. 

NOTE: Valves must be adjusted when 

the engine is COLD. 

1. Disconnect the fuel lines from the pet- 
cock, raise the seat, and remove the gas tank. 

2. Unscrew and remove the valve adjuster 
caps from each cylinder. Remove the points 
cover. Remove the spark plugs. 

3. Using a wrench on the special nut on 
the end of the contact breaker shaft, turn the 
engine over in the normal direction of rota- 



Crankshaft position for valve adjustment: cylin¬ 
ders 1 & 4 at TDC 



Adjusting valve clearance 
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tion (clockwise) and observe tlu* valves ol tin* 
No. ] (left outside) cylinder. \Mien the intake 
valve opens and then closes, the piston is 
approaching top dead center (TDC) on the 
compression stroke. Continue to turn the 
crankshaft slovvlv while observing the timing 
marks on tin* timing advancer. When the “T 
1.4 mark aligns with the index mark, check 
for clearance at both valves for the No. 1 cyl¬ 
inder If there is clearance here, the* crank¬ 
shaft is properlv positioned with the No. I 
cylinder at TDC on tlu* compression stroke, 
and the valves can be adjusted according to 
the following procedure. II there is not clear¬ 
ance at both valves, the piston is at TDC on 
the exhaust stroke and the engine must be 
turned through one complete revolution 
until the “T” 1.4 mark again comes into align¬ 
ment. 

4. When tlu* engine is properlv set up as 
outlined in step 3, half the valves can he ad¬ 
justed. Tliesc .ire the valv es identified as “A” 
in the following chart: 


(Looking down on the engine, 
from the rider s position.) Right side 



So l 

So 2 

Vo 3 

\o 4 

Vo/tfs 

Cyl 

Cyl 

Cyl 

Cyl 

Exhaust Valves 

A 

A 

B 

B 

Intake Valves 

A 

B 

A 

B 


5. Valve clearances are 0.05 mm (0.002 
in.) (intake) and 0.08 mm (0.003 in.) (exhaust) 
measured between the valve stem and the 
adjusting screw. If the valve clearance is cor¬ 
rect, a feeler gauge blade of this thickness 
will he a light slip fit. That is, there should be 
some resistance when pulling the blade 
through the valve, but not a considerable 
amount 

6. 11 tlu* clearance is too large or too small, 
loosen the valve adjuster locknut and turn 
the adjuster so that a slip fit is obtained. Hold 
the adjuster in position and tighten the lock¬ 
nut securely (11- 12 ft lbs). Recheck clearance 
after tightening the nut. 

7. After all of the "A” valves are adjusted, 
turn the crankshaft one complete revolution 
(360°) until the “T” 1.4 mark again aligns with 
the index mark In this position, the No. 4 
(right outside) cylinder should he at TDC on 
the compression stroke (check for clearance 
at both valv es) and the valves marked “B” can 
now be adjusted 

NOTE: When the engine is at operating 
temperature, the valves should he very 
quiet. Ticking from properly adjusted 
valves Is sometimes due to the valve stem 
becoming indented by the valve adjuster 
screw. This should be confined to older 
machines, .since the valve ends are stellite- 
coated. Indentations on the valve stem tcill 
give a false feeler gauge reading: the clear¬ 
ance will be too large. Valves can be 
checked by visual inspection by unscrew¬ 
ing the adjuster. 

While more annoying than harmful, the 
only safe remedy for this situation is re¬ 
placement of the valves. 

1979-81 

Valve clearance can be checked with an ordi¬ 
nary feeler gauge. \f adjustment is necessarv, 
however, a micrometer and special valve 
lifter holder, as well as a selection of shims, 
will he necessarv . 
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CAUTION. We recommend that this 
operation he left to persons with the 
required tools and experience. 

CHECKING CLEARANCE 

NOTE: Valve clearance must be checked 
when the engine is COLD. 

1 Lean tlu* motorcycle to the left to 
drain as much oil as possible from the head. 

2. Remove the side covers. Raise tlu* 
seat. 



Checking velve clearance 



Align the cam Index mark with the cylinder head 
mating surface before checking valve clearance 


3. Remove the gas tank. 

4. Disconnect the tachometer cable from 
the cylinder head cover. 

5. Remove the spark plug caps. 

6. Remove the cylinder head cover bolts 
and take off tlu* cover. 

7. Remove the alternator cover. 

8. Clearance for all valves is 0.08 
mm/0.003 in. 

The acceptable clearance range is 
0.00-0.13 mm/0.002- 0.005 in. 

Tliis clearance is measure) by inserting a 
feeler gauge blade of tlu* proper thickness 
between the cam lobe and tlu* valve lifter 
shim. 

A feeler gauge blade which is the proper 
thickness gives a light drag when pulled 
through the actual clearance. 

The crankshaft must he properlv - posi¬ 
tioned before tlu* clearance is checked. Pro¬ 
ceed as follows 


9. Rotate the crankshaft clockwise when 
v iewed from tlu* right side of the engine and 
align the index mark on the right side of the 
exhaust camshaft with the front cylinder head 
mating surface. 

Check and record the clearances of the 
exhaust valves for Cylinder Nos. 1 and 3. 
NOTE. Cylinders are numberetl consecu¬ 
tively 1 through / with So. 1 being on the 
left from the point of view of a rider. 

10. Rotate the crankshaft clockwise 180° 
(the earns will turn 90°). 

Check and record the clearances of the in¬ 
take valves lor Cylinder Nos. 1 and 3. 

11. Rotate the crankshaft clockwise 180°. 
Check and record the clearances of the 

exhaust valves for Cylinder Nos. 2 and 4 

12. Rotate the crankshaft 180° clockwise. 
Check and record the clearances of tlu* in- 

take valves for Cylinder Nos. 2 and 4 

13. If adjustment of any valve is neces¬ 
sary, proceed to tlu* next section. 

ADJUSTING CLEARANCE 

1. If the measured valve clearance* is not 
within specification (0.06-0.13 mm/0.002- 
0.005 in.), continue to insert feeler gauge 
blades between the cam and valve lifter shim 
to find the actual clearance. The feeler gauge 
blade should be a light drag when pulled 
through. 

Record tlu* actual clearance. 

NOTE: Valve adjustment shims are avail¬ 
able in 0.05 mm increments from 2.30 to 
3.50 mm. 

2. Rotate tlu* valve lifter so that the notch 
on the lifter allows the shim to he remov ed. 

3. Rotate the crankshaft so that the valve 
on which you are working is fully depressed. 

4. Insert tlu* special valve lifter holder 
tool between the camshaft and the two ad¬ 
jacent lifters. 

5. Rotate the crankshaft carefully so the 
cam lobes turn away from tlu* valve lifter 
holder. 

CAUTION: Be sure that the other cam¬ 
shaft does not begin to open the valves for 
the cylinder you are adjusting. They could 
hit the i ah es which the special tool is 
holding open. 

6. Remove the installed shim with a 
tweezers. Measure and record the thickness 
of this shim with a micrometer. 



Turn the tappet around, It necessary, to remove 
the shim 
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Removing the adjustment shim while the valve la 
held open by the special tool 


7. Refer to the valve shim selection 
chart. 

The measured clearances run down the left 
side of the chart. The shim just removed can 
be found across the top of the chart. 

To find the correct replacement shim, find 
the spot where the two readings meet. The 
shaded columns in the chart will serve as an 
example. 

NOTE: The thickest available shim i.s 3.5 
mm. If a thicker shim is required to acheive 
the specification, there is evidently a good 
deal of carbon on the valve seats. A com¬ 
plete valve job is recommended. 

8. When the correct replacement shim is 
obtained, measure its thickness just to be 
sure. 



Measuring shim thickness 


9. Insert the new shim. Carefully turn 
the crankshaft so that the cam lobes will hold 
the valves you are adjusting fully open 
CAUTION: Again, do not allow the lobes 
of the other cam to open the valves on the 
cylinder you are working on 

10. Remove the special tool. 

11 Rotate the crankshaft several times to 
seat the new' shim. Recheck the clearance. 


CONTACT BREAKER POINTS 
Location 

The points and condensers are located on the 
right end of the crankshaft beneath the 
chromed points cover. The timing advance 


mechanism is fitted onto the crankshaft be¬ 
hind the breaker point base plate. 

Replacement 

1. Points sets are available complete with 
condensers already mounted on the breaker 
plate. Removal is accomplished by removing 
the small 6-mm nut on the end of the breaker 
cam and taking off the large nut used to turn 
the engine over. This large nut is keyed to its 
shaft, not threaded. Next, disconnect the 
primary wires at the connectors behind the 
engine. Carefully pull the wires through, 
noting the proper routing. Remove the three 
screws which secure the breaker plate. 
When the new plate is fitted, position it so 
that the securing screws are approximately 
centered in their slots, and adjust the point 
gaps and the ignition timing. 

2. If the points are purchased separately, 
disconnect the primary wire at each point 
set, remove the securing screw, and remove 
the old points. When installing new’ points, 
note that the proper installation of the insu¬ 
lating washers at the primary terminal is crit¬ 
ical. If improperly installed, no spark will 
occur. There is a small insulating tube which 
fits around the terminal bolt and two insulat¬ 
ing washers, one immediately on either side 
of the terminal bracket. All connectors (con¬ 
denser, primary wire, points spring) are 
made on the outer sides of these washers 
(i.e., no connector must touch the bracket, 
which is a ground). 

3. New' points may have a protective coat¬ 
ing on the contact surfaces to prevent oxida¬ 
tion. Clean off these surfaces with a non-oily 
solvent before attempting to start the ma¬ 
chine. 
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To remove the points, disconnect the primary wires (smell arrows) and remove the securing screws 
(larger arrows) 



Point wire connectors 


4 If the motorcycle will not start immedi¬ 
ately after installation of new points, check 
that the primary wire connections behind the 
engine are tight, that the insulating washers 
at the primary terminal are properly in¬ 
stalled, and that the contact surfaces are 
thoroughly cleaned. 

5. Condensers are easily replaced after 
disconnecting the lead at the primary termi¬ 
nal and removing the screw which secures 
the condenser to the hase plate. 

Gapping 

Feeler Gauge Method 

Periodic gapping is necessary to compensate 
for erosion of the contact surfaces due to elec¬ 
trical arcing and for wear of the fiber heel. As 
the heel wears, the points will open later rel¬ 
ative to the rotaiton of the crankshaft, thus 
retarding the timing slightly. 

Points should be filed (if necessary) and 
cleaned before gapping. 

1. Remove the points cover. 

2. Using the special nut, turn the engine 
over until one of the two sets of points is fully 
open. 

3 With the proper feeler gauge blade, 
check the gap. The proper specification is 
0.3-0.4 mm (0.012-0 016 in.), and the blade 
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should be a slip fit between the points if the 
gap is correct. 

4. If adjustment is necessary, loosen the 
screw which secures the point set to its plate, 
and use a small screwdriver at the pry point 
provided to adjust fhe gap. 

CAUTION: loosen the screw just enough 
to allow the points to he moved. If loosened 
too much, the points uill snap shut instead 
of holding the gap. 

5. Tighten the screw and recheck the gap. 
It may change slightly when the screw is 
tightened. 

6. Repeat the procedure with the remain- 



Checking point gap Loosen the securing screws 
(arrows) to adjust the gap 


ing points set. Try to adjust both sets so that 
the feeler gauge blade has the same feel in 
hoth sets This will help to ensure accurate 
timing. 

7. If it is not possible to gap the points cor¬ 
rectly, the fiber heel is evidently worn, the 
points should then be replaced 


DWELL METER METHOD 

Point gap can also be adjusted with the aid of 
a dwell meter if one is available. “Dwell" is 
the amount of time the points are closed rela¬ 
tive to crankshaft revolution and is expressed 
in degrees. 

11k* adjustment is made with the engine 
idling, the positive meter connections lead to 
the primary wire terminal, and negative lead 
to the engine (ground). 

With the meter set to the “8 cylinder" 
range, the proper dwell specification will be 
23.75°, if set to the* "4 cylinder" range, it will 
be 47.5°. 

Increasing the point gap will decrease the 
dwell reading, and vice-versa. 


Lubrication 

1 On all models it is necessary to oc¬ 
casionally lubricate the cam follower fiber 
heel and the pivot point of the contact 
breaker. This minimizes wear and ensures 
that the timing will remain accurate for a 
longer period. A worn heel will retard the 
timing. 

2. A small dab of grease (high melting 
point, if possible) should be applied to the 
lubricator wick so that the lubricator can dis¬ 
tribute it onto the breaker earn. A drop of 
engine oil should be applied to the pivot 
point. 

3. In both cases it is imperative that care 
be taken to keep the lubricant away from the 
points contact surface. 

4. The lubricating wick should be adjusted 
so that it just contacts the breaker cam. 


IGNITION TIMING 
1969-78 

The timing advance mechanism behind the 
breaker plate is fitted with marks which 
indicate piston position when they are 
aligned with the stationary* timing mark (visi¬ 
ble through the inspection hole in the 
breaker plate). There are two sets of marks, 
identified 1.4 and 2.3 to indicate which cylin¬ 
ders they represent. 

The timing marks on the advance mecha¬ 
nism are interpreted as follows: "T" indicates 
top dead center, “F” is the fixed advanced 
firing point, which is when the plug fires 



Automatic advance mechanism timing marks 
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before the automatic timing advancer comes 
into play and is about 10° BTDC. An addi¬ 
tional pair of marks indicates the hill advance 
firing point, which is 33°-36° BTDC above 
2500 rpm. 

NOTE: Points must be cleaned and gapped 

before checking timing. Dirty points will 

cause inaccurate readings. 

Observing the breaker plate, note that the 
points set on the left are marked “1.4.” They 
control the timing for those two'cy linders, 
and are secured to the large base plate. The 
righthand points, marked “2.3,” are mounted 
on a smaller moveable plate. Therefore, cyl¬ 
inders 1 and 4 are set first, and the timing for 
this pair is adjusted by rotating the entire 
base plate. Obviously, this will affect the tim¬ 
ing of the remaining cylinders The latter are 
adjusted, if necessary', by moving only the 
points themselves as they have slotted fit¬ 
tings for this purpose. 

DYNAMIC TIMING 

1. Clean and gap both sets of points as de¬ 
scribed previously. 

2. Hook up the strobe light according to 
the directions of the light s manufacturer to 
pick up the impulses from the No. 1 (left out¬ 
side) cylinder. 

3. Start the engine and adjust the idle, il 
necessary', to the recommended idle speed. 

4. Aim the light at the timing marks visi¬ 
ble through the inspection hole in the points 
base plate. At idle, the "F" mark should align 
with the timing index mark. 

5. To check ignition timing at full ad¬ 
vance, increase the engine speed until the 
motor is turning 2,500-3,000 rpm. At this 
point, the timing index mark should be be¬ 
tween the two full advance marks scribed 
into the timing advance mechanism. 

6. If adjustment is necessary, carefully 
loosen the three base plate screws and rotate 
the plate so that the proper marks align at the 
specified rpm. Establishing this alignment at 
full advance is recommended. Tighten the 
base plate screws. 

7. Repeat the procedure, this time having 
the strobe light pick up cy linder No. 2 If ad¬ 
justment is necessary, loosen the two screws 
which secure points set 2.3 to its plate, and 



Full advance firing point aligned with timing mark 
(breaker plete removed for clarity) 


use a small screwdriver at the pry point pro¬ 
vided to move the set so that proper mark 
alignment is achieved Tighten the screws. 

8. If it is not possible to achieve full ad¬ 
vance alignment without moving the base 



Loosen the three screws (larger arrows) end rotate the braker plate to adjust the timing for cylinders 1 & 
4. Loosen the two screws (smaller arrows) end move the breeker points to adjust the timing for cylinders 
2 & 3 


plate or points set 2.3 all the way to the end 
of their range of allowable travel, it is possi¬ 
ble that the points are either incorrectly 
gapped, or that they are worn to the point 
where they most be replaced 

9. 11 other troubles are encountered, see 
"Troubleshooting” below 

STATIC TIMING 

1 Connect one of the test light or tester 
leads to the* primary wire terminal for the 
points set “1.4 “Ground the other lead to the 
engine. 

2. 11 the test device is not self-powered, 
turn the ignition switch on and be sure the 
kill switch is in the "on" position as well. 

3. Turn the engine over in the normal di¬ 
rection of rotation until the "F" mark or cyl¬ 
inders 1 and 4 align with the timing index 
mark. The test instrument should react at the 
instant these marks align, indicating that the 
points have opened. If they do not, loosen 
the three base plate screws and rotate the 
base plate so that the points just open when 
these timing marks are in alignment. Moving 



Fixed advance (F) mark aligned with timing mark 


the base plate clockwise will retard the tim¬ 
ing, counterclockwise will advance it. 

Cylinders 1 and 4 are now correctly timed. 
Tighten the base plate screws and recheck. 

4 Repeat the procedure with points set 
2.3. If adjustment is necessary, loosen the 
two screws which secure these points to their 
mounting plate and use a small screwdriver 
at the pry point prov ided Tighten the screws 
and recheck the timing 


Checking the operation of the automatic timing 
advance mechanism 

TROUBLESHOOTING 

1. If the static method is used, the reac¬ 
tion of the test light or meter should be posi¬ 
tive when the points open If the instrument 
seems to hesitate before indicating that the 
points are open, it may be because of defec¬ 
tive condensers or dirty or pitted points sur¬ 
faces. 

2. If it is necessary to move the base plate 
or the points plate to the extreme end of the 
adjustment range to effect proper timing, the 
points or points heel is probably worn to the 
limit, and the set should be replaced. 

3. If the dynamic method is used, the 
various timing marks should hold their posi¬ 
tions steadily to given rpms. If they seem to 
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move erratically, check the condition of the 
timing advance mechanism behind the base 
plate. Check for weak or broken springs or 
stiff movement of the advancer weights 
When the breaker cam is turned so that the 
weights move outwards, and then is re¬ 
leased. it should return to the original posi¬ 
tion If it does not, the springs are too weak 
and must be replaced Try penetrating oil or 
a spray parts e.iser to ease movement of the 
mechanism if it is stiff If this fails, replace 
the mechanism. 

4 If the advancer shaft is bent, which will 
be noticeable its tin* engine is turned over, 
remove the advance mechanism and bend 
the shaft so that total run-out is no more than 
0.1 mm (0.004 in ). To remove the advancer 
mechanism, pull it off by grasping the plate, 
not the breaker cam. If the cam disengages 
from the plate, it is possible to reinstall it in¬ 
correctly. 

When installing the advancer unit, make 
sure that the pin is fitted into the locating 
hole. 

1979-81 

The ignition system on these models is tran¬ 
sistorized, and should therefore be trouble- 
free. Once set properly, the timing should 
not need readjustment. 

An automotive timing light is the only ac¬ 
curate method of checking the timing. It 
allows the timing to be checked at idle as well 
as at full advance. There is, however, a cnide 
static method (giv en below’), but the accuracy 
of this check is problematical. 

It is recommended to either use a strobe 
light or leave the timing alone. 

1. Park the motorcycle on the centerstand 
in a well-ventilated area. Remove the pulser 
generator cover (left side). 


Pulser generator cover screwa 


Timing marks and timing adjustment bolts 

turn the plate so that the marks are lined up. 
Tighten the two screws securely and recheck 
the timing. 

Turning the plate clockwise will advance 
the timing, while counterclockwise rotation 
will retard it. 

6. Full advance timing is not acheived 
until 6,000 rpm. Since engine damage may 
result on an unloaded engine at 8,000 rpm, 
the Rill advance check should only be carried 
out by someone with experience. 

7. The full advance timing marks are two 
slash marks which, as noted, should align 
with the timing index mark at 6,000 rpm. If 
idle timing is correct, but full advance timing 
is not, the only trouble can be the timing ad- 


Full advance marks aligned with Index mark 


Checking advance mechanism operation 

vanee mechanism. See “Troubleshooting," 
below. 

8. The static timing metluxl is simple. Re¬ 
move the generator cover. Rotate the crank¬ 
shaft counterclockwise and align the 1.4 S- 
F" mark with the timing index mark If the 
timing is correct, the narrow projection of 
the “1.4" pulser generator (the one of the 
left) will align with the rotor tooth. Adjust¬ 
ment is made by loosening the two large phi¬ 
lips screws or bolts at the top and bottom of 
the base plate and rotating the plate so that 
alignment is accomplished. 

NOTE: Either So. 1 or So. 4 cylinder must 
he on the firing stroke when the check is 
made. If alignment is not obvious, rotate 
the crankshaft 360° and recheck. 

TROUBLESHOOTING 

Due to the nature of the system, any mal¬ 
function as regards spark or lack of same must 
be due to electric.il causes. 

If the timing marks align at idle speed, but 
not a full advance, the trouble is probably the 
timing advance mechanism located behind 
the pulser base plate. 

The various timing marks should hold their 
positions steadily at any given rpm. If they 
seem to move erratically, this is also probably 
due to the advance mechanism. 

After removing the pulser base plate, 
check the timing advance mechanism for 
weak or broken springs or stiff movement of 
the advancer weights. When the breaker cam 
is turned so that the weights move outwards, 
and then is released, it should return to the 
original position If it does not, the springs 
are too weak and must be replaced. Try' pen¬ 
etrating oil or a spray parts easer to ease 
movement of the mechanism if it is stiff If 
this fails, replace the mechanism. 


2. Conned the strobe light to the No. ! 
(left) cylinder. 

3. Start the engine and allow' it to idle at 
about 1,000 rpm. 

4. Check the timing marks through the 
window in the base plate. At about 1,000 
rpm, the “1.4 F I" mark on the timing ad¬ 
vance mechanism should align with the index 
mark. 

5. If the marks do not align, loosen the 
two large phillips screws or bolts at the top 
and bottom of the base plate just a bit, and 
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Static timing alignment (arrow) 


CARBURETORS 

Carburetor adjustments to be made during a 
tune-up procedure include checking float 
level, idle speed, and mixture, carburetor 
synchronization; and travel limit adjust¬ 
ments. 

CAUTION. These adjustments should he 
made only in a well-ventilated area. 

To avoid engine damage due to an over¬ 
heated engine, read the procedures several 
times before beginning. A large household 
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window fan, positioned near the front of the 
engine, may help to keep engine tempera¬ 
ture down during these adjustments. 

Adjusting Float Level 

Float level is a measure of the amount of gas¬ 
oline which will be in the float bowls during 
operation. While it is a critical specification, 
it will not normally need readjustment once 
properly set. Float level, therefore, 1 need not 
be checked at every tune-up, but should be 
attended to from time to time. 

1. Remove the carburetors as outlined in 
“Fuel Systems." 

2. Remove the float bowls. With the car¬ 
buretors) positioned horizontally, lower the 



Measuring float height (H) 



Increase float height by bending the tang towards 
(B); decrease it by bending towards (A) 

float until the float arm just touches the tip of 
the float needle. Float level is the measured 
distance from the bottom of the float to the 
float bowl mating surface. 

NOTE: A special float level gauge (part 
So. 07144-99998) is available to facilitate 
this tush. 

3. Compare the measured float level with 
the standard value given in the ‘Tune-Up 
Specifications" chart at the end of this sec¬ 
tion. Adjust, if necessary, by removing the 
float assembly and carefully bending the float 
arm tang. Bending the tang towards the car¬ 
buretor body will increase the float level 
measurement, and vice-versa. 

4. All carburetors must have the same 
float level. Measure all before changing any. 
Note that the measured float level will be in¬ 
accurate if the float needle tip is worn, or if 
there is foreign matter on the needle seat. 

750 Pre-K Models 

IDLE SPEED , MIXTURE , 
SYNCHRONIZATION 

NOTE: The following adjustments must be 
made when the engine is at operating tem¬ 
perature. Other tune-up operations {valve 
adjustment, ignition timing, etc.) should be 
performed first. 


1. Remove the air cleaner box and the 
gas tank. 

2. Engage the choke. Check the clear¬ 
ance between the choke valve and the carbu¬ 
retor body for each unit. If the clearance is 
greater than 0.5 mm (0.02 in.), adjust by 
means of the variable length rods which con¬ 
nect the choke valves. After this adjustment, 
disengage the choke. 

3. Adjust the throttle stops screws on 
each carburetor so that the "T" marks on the 
screws align with the index marks on the car¬ 
buretor bodies. 

4. Adjust each of the short throttle cables 
so that each has 1-2 mm (0.04-0.08 in.) of 
free-play before the slide(s) begin to lift. Use 
the cable adjuster atop each carburetor to 
make this adjustment, and try to adjust each 
carburetor so that the free-play of all the ca¬ 
bles are as near to one another as possible. 

5. Gently turn in the pilot screw on each 
carburetor until it is seated, then back each 
out one full turn. 

6. Install the air cleaner and gas tank. At 
this point it would be helpful if the rear of the 
tank were proppeed up. The use of longer 
fuel lines will be necessary. Be sure the tank 
has a good supply of fuel. 

For the following adjustments the engine 
must be fully warmed up 

7. Attach the vacuum gauge fittings to 
each of the carburetors. Start the engine and 
adjust the idle speed, if necessary, to 
850-950 rpm by turning the throttle stop 
screws out in small equal increments. The 
gauges should read about 20-22 cm Hg. 
Lowering the idle speed will increase the 
vacuum and vice-versa. All cylinders must be 
within 3.0 cm (1.2 in.) Hg of each other. Use 
the throttle stop screws to equalize the pres¬ 
sure, if necessary. 

NOTE: Some vacuum gauges are equipped 
uith adjustable dampers to eliminate nee¬ 
dle oscillation Do not overdampen the 
needles. A fluctuation of about 1 gradua¬ 
tion of the scale is acceptable. 

8. If the pressure is below 15 cm (0.59 
in.) Hg, check for sticking or improperly ad¬ 
justed valves, lack of free-pla> in the throttle 
cable(s), loose spark plug(s), or air leaks at the 
manifolds. 

9. Turn each pilot screw alternately in ei¬ 
ther direction about % turn at a time (pausing 
for a few' seconds after each change) to deter¬ 
mine the point at which the highest engine 
rpm is reached. It should not be necessary’ to 
turn the screws out more than I turn, nor in 
more than y h. turn from the standard setting. 
If it is, check the following: 

a. If the screw must be turned more 
than 1 additional turn out: clogged air pas¬ 
sage, worn or damaged air screw' taper, 
loose pilot jet, or float level set too high. 

b. If the screw must be turned more 
than Vi turn in: obstructed pilot jet or jet 
passage, worn or damaged pilot air screw- 
seat, too low- a float level. 

10. Synchronize the throttle slides as fol¬ 
lows: hold the throttle open about Vt of the 
twist-grip rotation for about 30 seconds. All 
cylinders should show the same vacuum 
gauge reading within 3.0 cm (1.2 in.) Hg. 

Correct any variation by means of the 
cable adjusters atop each carburetor. In¬ 
crease the vacuum gauge reading by screw¬ 
ing the adjuster in and vice versa. 

11. After all the cy linders have been equa¬ 
lized, snap the throttle open and shut a few 


times and recheck the adjustment. Be sure 
the cable adjuster locknuts are secured and 
the rubber caps refitted. 

12. Adjust throttle cable free-play at the 
twist-grip, if necessary-. Turn the forks slowiy 
from side to side with the engine running to 
ensure that engine speed doesn’t change, 
which would indicate badly adjusted or 
kinked cables. 

NOTE: During this procedure, do not 
allow the engine to overheat by idling for 
long periods of time while stationary. An 
ordinary household window fan can be 
used to blow air over the engine if the ad¬ 
justment time takes longer than about five 
minutes. 

750K1-K5, 750 (76), 750F 
(75-76) 

These adjustments must be made when the 
engine is at operating temperature. Other 
tune-up operations (valve adjustment, igni¬ 
tion timing, etc.) should be performed first. 

SYNCHRONIZATION 

1. Raise the rear of the fuel tank as far as 
the fuel lines will allow and support the tank 
in this position. It may be helpful to tempo¬ 
rarily fit longer fuel lines so that the tank can 
be raised higher. 

2. Slide the rubber boots on the carbu¬ 
retor tops back on the linkage arms. 



Throttle Idle adjusting screw, pilot screw (right) 
and vacuum gauge fitting (center) 



Throttle rod adjustment nut 
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3 Connect tlu* vacuum gauge tubes to the 
carburetors. 

4. Start the engine and adjust the idle 
speed with the throttle stop screws to about 
1,000 rpm. 

5. 1/HMen the adjuster nut locknuts and 
turn the adjuster nuts until all carburetors 
are indicating unilonnK (within 3.0 cm Ilg) 
between 16 24 cm Hu Turning the adjuster 
nuts clockwise increases vacuum, and coun¬ 
terclockwise decreases vacuum. Tn not to 
increase the idle speed while making adjust¬ 
ments 

NOTH Some conn*in gauges are equipped 
with adjustable dampirs to eliminate nee¬ 
dle oscillation Do not onrdampen the 
needle. A fluctuation of about one grada¬ 
tion on the scale is acceptable. 

CAUTION: Do not allow the engine to 
overheat by idling it for long periods while 
stationary. A household electiic window 
fan can be used to provide a flow of air 
over the engine to prevent overheating 
when adjustment time exceeds more than 
about five minutes. 

6. After adjustment hits been made, check 
to sec that at least one thread on each throttle 
rod protrudes above the locknuts. If not, turn 
all four adjuster nuts in an equal amount until 
at least one thread on each throttle rod is ex¬ 
posed, reset the idle speed with the throttle 
stop screw, and recheck the vacuum read¬ 
ings. 

7. Snap the throttle open several times to 
verify synchronization before tightening the 
locknuts. 

CAUTION W/icn tightening the locknuts, 
hold the adjuster nut in position with a 
wrench to prevent the torque from being 
transferred through the throttle rod and 
twisting it off. Tighten the locknuts to 
11-17 in. lbs, or about 1 ft. lb. Do not over¬ 
tighten. 

8. \Mien refitting the rubber boots, make 
sure that the bottom rim is fully seated in the 
groove at the base of the adjuster linkage. It 
is a good idea at this time to open the throttle 
wide to expose the throttle rods and lubricate 
the rods and adjuster linkage with silicone 
grease. Do not use a petroleum-based lubri¬ 
cant The throttle shaft pivots may be lubri¬ 
cated with motor oil 

IDLE ADJUSTMENT 

Adjust the carburetor pilot screws so that the 
maximum vacuum draw is obtained, consis¬ 
tent with engine smoothness. Standard pilot 
screw adjustment range is Va-IVa turns from 
the fully closed position. Readjust the throt¬ 
tle stop screw, if necessary, to reduce idle 
speed to about 1,000 rpm. Recheck vacuum 
uniformity and idle smoothness. Remove the 
vacuum gauge tubes and tighten the carbu¬ 
retor plugs firmly. 

THROTTLE CABLE ADJUSTMENT 
Play Adjustment 

1. Back of! the cable adjuster at the han¬ 
dlebar to increase cable play. Leave a small 
amount of adjustment range available so that 
final, small adjustments can be made. 

2. Loosen the cable locknut at the carbu¬ 
retor end and turn the adjuster until there is 
about 3* 4 mm (0.12-0.17 in.) play at the 
throttle grip. Retighten the locknut. 

NOTE The throttle levir should hit the ec¬ 
centric pin when the throttle grip is forced 
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Clearance Is measured between the eccentric pin 
(arrow) and the lever 


to the fully closed position If the levir will 
not hit the pin, replace the return cable. 

3. Make any desired final cable play ad¬ 
justment at the handlebar adjuster. 

Overtrave! Limit Adjustment 

Simply loosen the locknut and turn the ec¬ 
centric pin, as shown, until clearance be¬ 
tween the pin and the throttle lever is 2-3 
mm (0.08-0.12 in.). 


Full Throttle Limit Adjustment 

Adjust the throttle lever stop screw so that 
there is a distance of 32.5-33.0 mm 



Checking full throttle limit adjustment 


(1.28-1.29 in.) between the carburetor top 
and the bottom of the adjuster linkage with 
the throttle full) open, as shown. 

Throttle Rod and Linkage Lubrication 

Lubricate the throttle rods and seals, and the 
linkage pivot points, as shown in the illustra¬ 
tion. If this does not restore smooth throttle 
operation, the carburetor tops should be re¬ 
moved the throttle components thoroughly 
cleaned and dried, and the throttle rod 
guides and seals lubricated with silicone 
grease. Do not use a petroleum-based grease. 


750A 

The following operations should be accom¬ 
plished with the engine at operating tempera¬ 
ture, except for setting the fast idle, which is 
performed on a cold engine. Other tune-up 
operations (valve adjustments, ignition tim¬ 
ing, etc.) should be performed first. 

SYNCHRONIZATION 

I. Remove the gas tank, supporting it out 
of the way and higher than the carburetors so 
that access to the carburetor caps is simpli¬ 
fied. Fit longer fuel lines so that the carbu¬ 
retors can be supplied. Connect the vacuum 
gauges. Connect the tachometer. 

2 Start the engine and allow it to idle. 
Readings of all four gauges should be the 
same. 

3. If vacuum gauge readings differ, re¬ 
move the caps from the carburetors for cylin¬ 
ders Nos. I, 3, and 4. The No. 1 cylinder is 
on the left from the rider s point of view 

4 Loosen the locknuts and turn the ad¬ 
justers so that each carburetor yields the 
same vacuum reading as No. 2. 

5. Adjust idle speed 

IDLE ADJUSTMENT 

1. Engine must be at operating tempera¬ 
ture. With the tachometer connected, adjust 
the throttle stop screw- to yield an idle speed 
of 1,000 rpm. Transmission should be in “N.” 

2. With the machine on the center stand 
and the parking brake engaged, gently turn 
in the pilot screws until seated, then back off 
until the highest idle speed is reached, which 
should be about \Va± % turn from the seated 
position. 

3. Readjust the throttle stop screw- to give 
an idle speed of 1,000 rpm 



Linkage lubrication points 
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4. Shift the transmission into “L” or “D.” 
If idle speed drops, adjust the throttle 
opener. 

THROTTLE OPENER 

1. The engine must be at operating tem¬ 
perature, on the center stand, and with the 
parking brake engaged. Connect a tachome¬ 
ter. Raise the rear of the gas tank to allow 
access to the adjusting screw. 

2. With the transmission in “NY’ adjust 
idle speed to 1,000 rpm using the throttle 
stop screw. 

3. Shift into “L” or “D.” If idle speed 
varies, bring it back to 1,000 rpm using the 
throttle adjusting screw'. Refer to the illustra¬ 
tion. Shift into neutral and recheck the idle 
speed. 

FAST IDLE 

1. Fast idle speed is 3,000-4,000 rpm. 
Adjustment is made on a cold engine. 

2. To adjust, pull the choke lever fully 
open. Turn the fast idle screw in until it just 
contacts the choke cam. 

3. Release the choke and turn the fast idle 
screw an additional 2 Vi turns. Tighten the 
locknut. 

4. Start the engine (cold), engage the 
choke and check idle speed. 

ACCELERATOR PUMP 

1. Two adjustments are necessary: the 
pump-rod-to-pump-arm clearance, and the 
pump-arm-to-carburetor-stay clearance. 

2. W ith the throttle closed, check clear¬ 
ance between the pump rod and the pump 
arm (A). It should be 0.6-0.8 mm 
(0.024 - 0.032 in.). Adjust, if necessary, by 



Accelerator pump adjustments: A, pump rod and 
pump arm; B, pump arm and carburetor stay 


bending the pump arm tongue verv care- 
hilly. 

3. With the throttle closed, check the 
clearance between the pump arm and the 
carburetor stay (B). It should be 10.0-10.5 
mm (0.39-0.41 in ). Adjust, if necessary, by 
carefully bending the pump arm 

750K, 750F (1977-78) 

These models are fitted with the newer ripe 
of carburetor similar to those of the 750A, 


and synchronization and idle speed adjust¬ 
ments are performed in the same manner 
with the ohvious exception that all adjust¬ 
ments are made with the transmission in 
neutral with no need to worry about idle 
speed in gear. Also, there is no fast idle ad¬ 
justment. Refer to the “750A” section for 
procedures 

750K, 750F (1979-81)/900C/F 

These adjustments must be made when the 
engine is at operating temperature. Other 
tune-up operations (valve adjustment, igni¬ 
tion timing, etc.) should be performed first. 

IDLE ADJUSTMENT 

The pilot screws are pre-set. No adjustment 
is necessary unless the carburetors have been 
disassembled. 

If adjustment is necessary, proceed as fol¬ 
lows. 

1. Turn each pilot screw in until it is 
lightly seated, then back each one out the fol¬ 
lowing number of turns depending on the 
carburetors fitted: 

VB42A 1V2 turns 
VB42C 1*4 turns 

CAUTION Take care when serening the 

pilot screws in. Damage to the tips may 

result if they are over tightened 

2. When the engine is at operating tem¬ 
perature, adjust the idle speed with the 
throttle stop screw. Idle speed is 900-1,100 
rpm. 

3 Turn each pilot screw out l At turn If 
engine speed increases by 50 rpm or more, 
turn each screw' out an additional Vi turn. 

4. Readjust the idle speed with the throt¬ 
tle stop screw. 

5. Turn the pilot screw for the No. 1 car¬ 
buretor in until engine speed drops b> 50 
rpm. 



Throttle Idle adjusting screw 


6. At this point, turn the No. 1 carburetor 
pilot screw out by % turn on YB42A units or 
% turn on YB42C models. 

7. Readjust idle speed with the throttle 
stop screws. 

8. Repeat Steps 6 and 7 on the other car¬ 
buretors. 

9. Make final idle adjustment with the 


throttle stop screw so that the machine idles 
at 900-1,100 rpm. 

SYNCHRONIZATION 

A set of vacuum gauges is needed for carbu¬ 
retor synchronization. In addition, longer 
fuel lines will be needed, since the gas tank 
must be removed to allow access to the ad¬ 
justment screws. 

1. Remove the side covers and raise the 
seat. 

2. Disconnect the fuel line and remove 
the gas tank. Connect the longer fuel line, 
and position the tank so that it is out of the 
way of the adjusting screws, but can still feed 
gasoline to the carburetors. 

CAUTION: Be sure that the gas tank i.v 

properly secured. 

3. Remove the plugs on the manifolds and 
install the vacuum gauge adaptors. 

4 Start the engine. Set idle speed to 
900-1,100 rpm. 

5. All carburetors should give vacuum 
gauge readings within 2.4 in. Hg (6.0 mm 
IIg) of each other. 

6. The No. 2 carburetor cannot be ad¬ 
justed. The reading lor this carburetor must 
be taken as the standard, and all others ad¬ 
justed to it. 

7 To equalize vacuum readings, loosen 
the adjusting screw locknuts, and turn the 
screws so that the vacuum for all four carbu¬ 
retors is as close as possible. Tighten the 
locknuts. 

8. Rev the engine a few' times and recheck 
vacuum readings. Readjust the idle speed if 
necessary. 



Vacuum source on manifold 



Idle speed screw 
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Carburetor synchronization screw 


FAST IDLE 

Fast idle should be 1 ,.500-2,-500 rpin. Thu 
reading is taken when the engine is cold. 

L Close the throttles and open the choke 
valve. M easure the clearance between the 
throttle link and the fast idle adjusting arm 
pin 

It should he 0.7-1.0 mm/0.03- 0.04 in. 

2. Adjust the fast idle, if necessary, by 


opening and closing the fork end of the fast 
idle adjusting arm. 

ACCELERATOR PUMP 

1. Measure the clearance between the ac- 
celerator pump rod and adjusting arm with 
the throttles closed It should he 0-0.04 
mm/0-0.0016 in. 

2. This adjustment is made by bending 
the adjusting arm. 


3. Measure the clearance between the ad¬ 
justing arm and the stopper on the carbu¬ 
retor Inxly. Clearance should be 3.1-3.3 
mm/0.12-0.13 in. Adjust by bending the ad¬ 
justing arm 


ENGINE AND 
TRANSMISSION 

NOTE: Engine rebuilding techniques and 
procedures are explained in detail in the 
"General Information’ section. 

NOTE. Be sure that holt and nut threads 
are clean and undamaged before torquiug. 
Torque readings apply to clean , dry 
threads unless ot hen rise rioter/ 

Engine Service 

1. To remove the cylinder head, barrels, 
and pistons, the engine must be removed 
from the frame, on all models except the 
750A. On 1979- 81 models, the aims am be 
removed and installed with the engine still in 
the frame. 

2. Crankcase cover components, oil 
pump, clutch, gearshift mechanism, alterna¬ 
tor, and countershaft sprocket, are all acces¬ 
sible with the engine in the frame. Be sure to 
note the locations of oil guide pins and 
o-rings in the crankcase covers, cylinder 
head, and cylinder. 

3. Bead each procedure carefully before 
beginning so that replacement items such as 


Tune-Up Specifications 


Item 

" 50 . K-Model* and l 

1<*>9 197S 

7 sn.\ 

75 OK. 7 50F 
1979-19S1 

yooed 

COMPRESSION 

Cranking pressure <psi) 

140-170 

140-170 

156-184 

142-198 

Max allowable variation (psi) 

15 

15 

15 

15 

VALVE CLEARANCE 

Intake (mm/in.) 

0.05/0.002 

0.05/0.002 

0.08 0 003 

0.00 0 003 

Exhaust (mm/in.) 

0.08 0.003 

0.08/0.003 

0.08 0.003 

0.08 0.003 

IGNITION 

Spark plugs 

OEM 

NGKND 

NGKND 

NGKND 

NGKND 

Standard 

D-8ES-L/X24ES 

D-8ES-L7X24ES 

D-8EA/X24ES-U 

D-9EAX27ES-U 

Cold 

D-8ES. D-10E 

D-8ES. D-10E 

D-7EAX22ES-U 

— 

Hot 

D-8E. D-7ES 

D-8E, D-7ES 

D-9EA/X27ES-U 

D-8EA/X24ES-U 

Spark plug gap (mm/in.) 

0.6-0.7/0.024-0.028 

0.6-0.7/0 024-0.028 

0.6-0.7/0.024-0 028 

0 6-0.7/0.024-0.028 

Point gap (mm/in.) 

0.3-0 4/0.012-0.016 

0.3-0.4/0 012-0.016 

na 

na 

Dwell (degrees) 

© 

© 

na 

na 

Ignition timing 

Static (degrees BTDC) 

10 

10 

10 

10 

Maximum (degrees BTDC 
@ 2500 rpm) 

33-36 

33-36 

© 

® 

CARBURET ION 

Idle speed (rpm) 

950-1.000 

950-1,000 

900-1.100 

1.000 

Fast idle (rpm) 

na 

3.000-4.000 

1.500- 2.500 

1.000-2.500 

Pilot screw (turns out) 

1 ♦ Vi 

1V 4 

© 

na 

Vacuum range (cm/in. Hg) 

16-24 6 2-9 5 

16-2462-95 

na 

na 

Uniformity (cm/in. Hg) 

3 0/12 

3.0/1.2 

6.0/2.4 

60 24 

Float level (mm/in.) 

® 

14.5/0.57 

15 5/061 

15.5/0 61 


©It read on a dwell meter 4 cyl ' scale 47 5 On an 8 cyl" scale. 23.75 
©1969-1976 26 0 1 02 
1977-1978 14.5/0.57 
®40 @ 6.000 rpm 
36 @ 7.400 rpm 
©VB42A 1V 2 
VB42C 1V 4 
® 38 30 @ 3.200 rpm 
na not applicable 
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gaskets, o-rings, etc., can be purchased be¬ 
forehand. 


ENGINE REMOVAL AND 
INSTALLATION 

1969-78 (Except 750A) 

The following components can be serviced 
or replaced without removing the engine 
from the frame: oil pump, clutch, alternator, 
starter drive, cam chain tensioner, and gear¬ 
shift linkage. 

1. Tum the fuel tap off, disconnect the 
fuel lines, and remove the tank. 

2. Drain the oil from the crankcase and 
oil tank, and remove the oil filter. 

3. Remove the exhaust system. 

4. Disconnect the tachometer cable from 
the cylinder head and remove the wires from 
the spark plugs. 

5. Unscrew' the carburetor caps and 
withdraw' the slides (early models) or discon¬ 
nect the throttle cables from the carburetor 
linkage (K1 and later). 

6. Remove the air filter housing, discon¬ 
nect the carburetors from the intake tubes, 
and remove the carburetors as an assembly. 

7. Remove the kick-start lever and the 
clutch housing cover. Disconnect the clutch 
cable from the clutch lever. 

8. Disconnect the brake-light switch 
spring and remove the brake pedal and foot- 

9. Unbolt the two oil lines from the 
engine and remove the oil tank. Disconnect 
the oil tank breather line from the upper 
crankcase. 

10. Remove the shift lever and take off the 
engine sprocket (rear crankcase) cover 
Loosen the rear axle nut and drive chain ad¬ 
justers so that the wheel can be moved for¬ 
ward and the chain can be lifted off the rear 
wheel sprocket. Remove the engine 
sprocket. 

11. Disconnect the positive batten cable, 
then disconnect the starter motor cable at the 
solenoid, the alternator lead at the connector 
near the batten', and the brake light switch 
lead at the upper, right-side, rear motor 
mount. 

12. Remove the engine mount bolts, as il¬ 
lustrated. Raise the rear of the engine and lift 
it out from the right side of the frame. 

Installation is in reverse order of removal. 
The following points should be noted; 

a. Be sure to connect the battery 
ground strap to the upper, rear engine- 
mount bolt as the bolt is installed. 

b. Torque all mounting bolts to the 
proper specification. Refer to the ‘Torque 
Specifications” chart at the end of this 
section. 

c. Take care to connect the scavenge 
and deliver)' oil lines in their original posi¬ 
tions. 

d. Make sure that the muffler connect¬ 
ing clamps are in place on each pair of 
mufflers. 

e. YVTien installation is complete, refill 
the engine with oil. Adjust the clutch, 
drive chain, and carburetors. 

750A 

It is possible to remove the cylinder head, 
barrels, and pistons without removing the 


engine from the frame. The alternator, torque 
converter, oil pump, transmission oil pump, 
and shift mechanism are also accessible. 

1. Drain the oil. Shut off the fuel petcock, 
disconnect the fuel lines, and remove the gas 
tank. 

2. Remove the left and right side covers. 
Remove the air cleaner box. Disconnect the 
carburetor overflow tubes. Disconnect the 
throttle cables and choke cable. Loosen the 
carburetor clamps and remove them 
together. 

3. Disconnect the spark plug leads from 
the plugs. 

4. Remove the rear brake pedal, the left 
and right footpegs, the shift lexer, and the 
right-side passenger peg. 

5. Remove the exhaust system. 

6. Disconnect the wiring at the connectors 
on the right-side. 

7. Disconnect the neutral return arm and 
the waring connectors on the left side. Re¬ 
move the engine sprocket cover. Loosen the 
rear wheel axle nut, back off the chain ad¬ 
justers, and move the wheel forward. Unbolt 
and remove the engine sprocket 

8. Remove the oil filter and housing. Re¬ 
move the oil pan and remoxe the oil screen 
from the engine oil pump. 

9. Remove the engine mounting bolts and 
take the engine out from the left side of the 
machine. 

Installation is the reverse of removal. Note 
the folloxxing points: 

a. Be sure the batter)’ negative cable is 

properly attached to its mounting bolt. 

b. Tighten engine mounting l>olts to the 

proper torque. 

10 mm 22-29 ft. lbs. 

12 mm: 40-47 ft. lbs 

c. Check engine oil level, chain ten¬ 
sion, etc., before starting the engine. 

750 (1979-81) 

1. Drain the oil. Remoxe the side covers. 
Raise the seat and disconnect the oxerfloxv 
tube. 

2. Disconnect the fuel line at the fuel 
tank, and remove the tank. 

3. Remove the air cleaner box and the car¬ 
buretors. 

4. Disconnect the wiring at the plastic 
connectors. 

5. Remove the exhaust system. 

6. Disconnect the spark plug caps from 
the plugs. Disconnect the tach cable at the 
head. 

7. Push the rear xxheel forward as much as 
possible after loosening the rear axle nut and 
folding doxxn the chain adjusters. Remove 
the left rear crankcase cover. Unbolt and 
remove the engine sprocket along with the 
chain. 

8. Remove the rear brake pedal. Remove 
the rider footpegs. Remove the gearshift 
lever. Disconnect the clutch cable at the 
engine. 

9. Place a jack beneath the engine and 
raise it just slightly to get the engine weight 
off the mounting bolts. Remove the engine 
mounting bolts and plates and move the 
engine out of the frame towards the right 
side. 

Installation is the reverse of removal. Note 
the following points: 


Tighten engine mounting bolts to the 
proper torque values: 

8 mm flange bolt/nut: 13-18 ft. lbs. 

10 mm flange bolt/nut: 22-29 ft. lbs. 

12 mm flange bolt/nut 40-47 ft. lbs. 

Tighten the engine sprocket bolt to 24-27 
ft. lbs. 

Be sure that all xvires and cables are prop¬ 
erly arranged and secured by clamps or cable 
ties where applicable. 

After installation, adjust the throttle and 
clutch cables, choke cable, and drive chain 
tension. 

900 

1. Drain the oil. Remove the left and 
right side covers. 

2. Remove the gas tank and seat. 

3. Remove the side stand. 

4. Remove the exhaust system. 

5. Disconnect the oil cooler hoses from 
the engine. 

6. Remove the air cleaner assembly and 
the carburetors. 

7. Disconnect the tach cable at the en¬ 
gine. Disconnect the spark plug caps. 

8. Disconnect the wiring at the cou¬ 
plers. Disconnect the starter motor cable 
and the batter)' negative cable. 

9. Remoxe the brake pedal. Remove the 
brake pedal bracket lower mounting bolt 
and loosen the upper bolt. 

10. Remove the clutch cable holder. 

11 Remove the rear wheel. Remoxe the 
final drive gear. Move the swing arm boot 
back and disengage the drive shaft from the 
engine. 

12. Place a jack beneath the engine to 
take the xveight off the mounting bolts. Re¬ 
move the mounting bolts and brackets and 
take the engine out of the frame from the 
left side. 

13. Installation is the reverse of removal. 
Note the following torque settings: 

8 mm: 14-17 ft. lbs. 

10 mm 25-33 ft. lbs. 


TOP END 

Cylinder Head Removal 
(1969-78) 

1. Remove the engine from the frame. 
This is not necessary on 750A models pro¬ 
vided that the gas tank, carburetors, and 
exhaust system are removed. Remoxe the 
spark plugs. 

2. Take out the three bolts and remove 
the breather cover. Remove the starter 
motor cover. 

3. Remoxe the cam cover screws and 
take off the cover, tapping the sides carefully 
with a plastic mallet to break it free, if neces¬ 
sary. 

4. Remoxe the keeper bolts from each 
rocker arm shaft after the engine has been 
turned so that the two valves for the shaft you 
are remoxing are closed. After the bolts are 
removed, the shaft should be able to be 
pushed out easily. If this is not possible, tum 
the engine over slowly until the shafts are 
free. 

NOTE: Rocker arms and rocker arm shafts 
should be marked for location so that they 
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Valve cover acrewa 



Top end components 



Rocker arm shaft bolts 


can he reinstalled in their original loca¬ 
tions 

5. Turn the engine over to align the valve 
timing marks at the right end of the camshaft 
with the cam hearing cap joint, as illustrated. 
Unholt and remove the earn hearing caps. 

Note that each cap is coded with a mark 
stamped on the cap and the cam holder 
which indicates the proper location of each 
cap, and the proper direction it is to he in¬ 
stalled. Caps must he installed in their origi¬ 
nal locations and in the proper direction 
since they are line-reamed at the factory after 
being bolted together in this way. 

6. Remove the two cam sprocket holts. 
Remove the cam chain tensioner from the 
cylinder. 

7. Disengage the cam sprocket from the 
camshaft and the chain from the sprocket. 
Carefully remove the camshaft, turning it 
this way and that so that the lobes clear the 
sprocket. 

NOTE: U’irc the chain out of the way Do 
not allow excess slack in the chain or it may 
slip off its sprocket on the crankshaft. Jj 
this happens, it trill he necessary to split 
the cases to retrack the chain. 

8. Remove the cam holders. 



Align the cam timing marks before unbolting the 
cam caps 



Removing the camshaft 


9. Remove the four rubber caps which 
cover cylinder head holts. Remove these 
holts and the set holts at the rear and front of 
the head. 

10 Gradually loosen the 16 main cy linder 
head nuts, starting with the outermost nuts 
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Cylinder heed nuts 



first. Lift off the cylinder head. Be sure to 
secure the cam chain so it doesn’t fall into the 
cylinder. 


Cylinder Head Removal 
(1979-81) 

NOTE: The camshafts may be removed 
and replaced with the engine still in the 
frame. Removal of the cylinder head, how¬ 
ever, requires engine removal If removal 
of the cams only is required, follow the 
procedure starting at Step 2. 

1. Remove the engine from the frame. 

2. Remove the cylinder head cover holts 
and the cylinder head cover. 

3. Remove the oil line alongside the 
cam chain guide. Remove the chain guide as 
well. 

4. The camshaft holders are marked “A” 
to “E” on the exhaust side and “F” to “L” on 
the intake side. Note the marks. Proper in¬ 
stallation is critical. When installing, the 
arrow marks must face forward. 

5. Remove the camshaft holders “B,” 
"C," "H.” and M J.” 

6. Remove the oil reservoir caps and the 
rear cam chain guide attaching plate. 

7. Remove the dowel pins. 

8. Loosen the front cam chain tensioner 
locknut and bolt. Press the cam chain ten¬ 
sioner down, then retighten the lockbolt and 
nut. Tins will get a lot of the tension out of 
the chain 

9 Loosen the rear chain tensioner ad¬ 
justing locknut. Pull the rear cam chain ten¬ 
sioner up to reduce chain tension and tighten 
the adjusting locknut 

10. Remove the pulser generator cover. 
Turn the crankshaft counterclockwise until 
the “1.4T’ mark on the rotor aligns with the 
index mark. 

11. Make sure that the intake and exhaust 
cam lobes for cylinder No. 1 or No. 4 both 
face the spark plug. If not, turn the engine 
360° so that this condition is met. 

12. Remove camshaft holders “G” and 
“k ” Remove holders “F” and "L.” Remove 
the dowel pins. 

13. Remove the intake camshaft. 

14. Remove the accessible exhaust cam 
sprocket bolt. Turn the crankshaft coun¬ 
terclockwise until the other cam sprocket 
bolt can be removed Remove the “D” and 
gear camshaft holders. Remove holders “A” 
and “E.” 

15. Remove the exhaust cam. Remove the 
dowel pins. 

16. Loop a piece of wire around the cam 
chain to keep it from falling into the crank¬ 
case. Remove the cam sprocket. 

17. Valve adjusting shims and lifters can 
now be removed. Be sure to mark all compo¬ 
nents for position before removal. 

18. Remove the oil line at the rear of the 
cylinders. 

19. Remove the two rear cam chain ten¬ 
sioner locknuts. 

20. Remove the two cam chain housing 
bolts. 

21. Remove the 12 cylinder head cap 
nuts. 

NOTE: Loosen the bolts gradually and in a 
cross pattern to prevent head warpage. 

22. Remove the cylinder head. Remove 
the head gasket, dowel pins at the sides, and 
the cam chain guide. Be sure to secure the 
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Top end oil line 


cam chain so that it doesn’t fall into the cylin¬ 
der. 

Cylinder and Piston Removal 
(All Models) 

1. 1979-81: Remove the bolt from the 
lower front cylinder base. 

2. Carefully lift the cylinder unit away 
from the crankcase. If it can’t be raised eas¬ 
ily, tap the sides lightly with a nibber mallet 
to break the seal. 

3. 1979-81; Remove the cam chain ten¬ 
sioner. 1969-78: remove the two cam chain 
tensioner rubber mounts from the crankcase 
and lilt out the tensioner roller assembly. 
The guide roller can be removed from the 
tensioner by pushing the roller pin. 

4. 1969-78: remove the cam chain guide 
pin Irom the bottom of the cylinder and with¬ 
draw the guide assembly. 

5. All: remove the wrist pin circlips from 
the pistons. 

CAUTION: Do not allow the circlips to fall 

into the crankcase . To avoid having to split 

the cases to retrieve a clip, corn- the crunk- 

case openings with a cloth. 

Discard the circlips once they have been 
removed. New circlips must be used on as¬ 
sembly. 

6. Remove the wrist pins from the pistons 
and mark the pistons, inside the skirt, so they 
am be replaced in their original bores. 

The wrist pin should be pushed out while 
supporting the piston with one hand. Never 
strike or attempt to drift out a wrist pin, or 
the connecting rod may be bent. If the wrist 
pins resist removal, heat the piston crown(s) 
gently with a propane torch or the like until 
the pins can be pushed out easily. 

Inspection 

CAMSHAFT 

I. On 1969-1978 nnxlels, to check aim- 
shaft bearings wear, install the camshaft 
holder on the cylinder head and install the 
bearing aips on the holder Cheek the marks 
on the holder and caps to ensure that the 
aips are installed in their original positions. 
Torque the capnuts and bolts to 8 ft lbs 
Measure the inside diameter of one of the 
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Make sure that the Intake and exhaust lobes for 
cylinder No. 1 or 4 face the spark plug 



bearings with an inside micrometer in both 
the horizontal and \ertical directions and 
then calculate the average value. Next, mea¬ 
sure the diameter of the corresponding, aim- 
shaft journal and compute the bearing clear¬ 
ance. Repeat this operation for tin* remaining 
camshaft bearings. Replace the holder and 
aips as a set if clearance of am bearing ex¬ 
ceeds 0.21 mm (0.0083 in.). 

NOTE: Bearing clearance nuiy also he 
measured using a material such as plas - 
tigauge. 

2. On 1979-1981 models, the cam bearing 
clearance should be checked with plas- 
tigauge. 

Remove the adjusting shims and valve 
lifters. Be sure to mark each part for reas¬ 
sembly Remove any oil residue from the 
journals Put a strip of plastigauge on each 
journal, then install the holders. Re sure that 
each holder is fitted on the proper journal, 
and that the arrow faces the front of the 
engine. Holders are marked “A” to “E“ for 
the exhaust and “F” to *’L” for the intake 
aims respectively, from left to right side of 
the engine. Tighten the holders in a cross 
pattern to 9-12 ft. lbs. Service limits are as 
follows: 

A. E, F, L 0 13 mm (0.0051 in.) 

D. G K. gear 0.16 mm (0.0063 in.) 

B. C. H.J: 0.19 mm (0.0075 in.) 

If the clearance of any of the journals ex¬ 
ceeds specifiaitions, replace the aimshaft 
and recheck. If clearance is still too high, the 
head must be replaced. 

NOTE: Holders and head are replaced at 
the same time. 

3. Examine the camshaft lobes for scoring 
and wear. If the lobes are visibly imperfect, 
the camshaft should be replaced The lobes 
should present a bright, shiny, and un¬ 
marked surface. Measure the cam height as 
illustrated (“A” in the illustration). Minimum 
acceptable measurements are given in the 
specification chart at the end of this section. 



Check the cam bearing for signs of scoring or 
wear 



Measuring the camshaft journal diameter 


Cam lobe height (A) and base circle diameter (B) 

On 1969-1978 models, the base circle di¬ 
ameter of each cam lobe should be not less 
than 27.93 mm (1.099 in.). The base circle 
measurement (“B” in the illustration) is taken 
in a plane perpendicular to the cam height 
measurement, through the camshaft cen¬ 
terline. Replace the camshaft if the base cir¬ 
cle measurements are not within specifica¬ 
tion. 

4. Check camshaft run-out using a dial in- 
diaitor while rotating the camshaft, To obtain 
an accurate reading, the ends of the camshaft 
should be supported in machined V blocks. 
Camshaft run-out must not exceed 0.1 mm 
(0.004 in.), true indicated reading. 
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ROCKER ARMS AND SHAFTS 
( 1969 - 1978 ) 

1. Measure the inside diameter of the 
rocker arm supports and measure the diame¬ 
ter of the rocker arm shaft in the area of bear¬ 
ing contact. If calculated clearance exceeds 
0.11 mm (0.0044 in.), replace parts as neces¬ 
sary' to reduce clearance to within the limit. 
Check the fit of the rocker arms on the shafts 
and replace the arms and/or shafts if play is 
excessive. 

2. Check the condition of the rocker arm 
bores and the corresponding areas of the 
shafts. Note any blue discoloration which 
might be due to excessive heat or lack of 
lubrication. Replace the rocker arms and 
shafts if this condition exists, or if there are 
obvious signs of damage, such as scoring. 

CYLINDER HEAD 

1. Clean any traces of head gasket material 
from the cy linder head mating surface. Place 
a straight edge across the mating surface and 
check for warpage by attempting to slip 
feeler gauge blades between the head and 
straight edge. Standard head warpage is 
about 0.05 mm (0.002 in.), and maximum al¬ 
lowable warpage is 0.1 mm (0.004 in.). At 
this point, the head should be milled to re¬ 
store a flat mating surface. 

2. Use a wire brush fitting on a power drill 
to decarbonize the combustion chambers. 
The valves should be left in place as this is 
done, as it minimizes the chance of causing 
damage to the valve seats. 

VALVE ASSEMBLY 

1. To remove the valves, and install them 
properly, a suitable C-clamp is necessary. 
Compress the valve springs and remove the 
split collars, retainers, springs, seals, and 
spring seats. Inspect the valves, guides, 
springs, and valve seats in the following man¬ 
ner. Keep each assembly separate so that 
every' piece can be installed in its original 
location. New valve seals must always be 
used on assembly. 

2. If considerable mileage has been cov¬ 
ered, the valve springs should be replaced as 
a matter of course. Always replace the valve 
springs as a complete set. 

Check valve spring free-length with a mi¬ 
crometer. Replace the springs if any is below' 
the following service limits. 

1969-1978 (inner): 37.0 mm (1.457 in.) 

(outer): 40.0 mm (1.575 in.) 

1979-81 (inner): 39.8 mm (1.57 in.) 

(outer): 42.5 mm (1.67 in.) 

3. Each valve must be free to move up 
and down in its guide with little resistance. 
Any sticking or binding as the valve is moved 
in the guide will indicate that the valve stem 
or guide is in poor condition. 

4. Inspect the valve, paying close atten¬ 
tion to the edges of the valve head for pitting, 
burnt or broken edges, excessive carbon 
buid-up, etc. A certain amount of carbon and 
lead deposits on the valve face and the top of 
the exhaust valve are inevitable. Heavy de¬ 
posits should be carefully scraped off with a 
dull knife, or a wire wheel, and the valve fin¬ 
ished up with very fine emery' cloth. 

Do not touch the valve seating area during 
these operations. 

If the valve has burnt or broken edges, it 
must be replaced. 


5. On 1969-1978, models, check the end 
of the valve stem for indented wear caused 
by the valve adjuster. Although rare, it may 
occur after long mileage. Since an indenta¬ 
tion here will make proper valve adjustments 
impossible, the valve should be replaced. 

NOTE: The tips and edges of the valves are 
stellite-coated . Machining for any reason is 
not recommended. In case of wear, replace 
the valve. 

6. Carbon deposits should not extend too 
far up along the valve stem. This would in¬ 
dicate a worn or cracked valve guide. 

7. Wet, oily deposits on the back of the 
valve head is indicative of a worn guide or 
bad seal. Less severe wear to these compo¬ 
nents show up as brown oil stains on the 
valve stem. 

8. Holding a valve in your fingers, spin it 
while observing the head. A wobble is indica¬ 
tive of a bent valve. If a dial gauge is avail¬ 
able, check the run-out of the head. Replace 
the valve if run-out exceeds 0.05 mm (0.002 
in.). Run-out is the total indicated dial gauge 
reading. 

Attempt to rotate the valve by hand when 
it is fully inserted into the guide. If the valve 
will not rotate easily, or if it sticks as it is 
turned, it is probably bent. 

9. Check valve-to-stem clearance and 
compare to the specification given. There are 
two ways of doing this. The first is to measure 
the diameter of the valve stem and the diam¬ 
eter of the inside of the guide and subtract 
the difference. Another way, somewhat eas¬ 
ier, is to insert the valve into the guide, hold¬ 
ing it about Vi in. off the seat, and check the 
total amount of allowable movement in two 
directions using a dial gauge. 

NOTE: Ream the valve guides to remot e 
any carbon deposits before checking clear¬ 
ance. Maximum allowable clearances are 
as follows; 

1969-1978 (intake): 0 08 mm (0.003 in.) 

(exhaust) 0.1 mm (0.004 in.) 

1979-1981 (intake): 0.07 mm (0.003 in.) 

(exhaust): 0.09 mm (0.004 in.) 

10. On 1979-1981 models, valve stem di¬ 
ameter should be measured at three places 
along the length of the valve. Serviceable 
limits are 5.47 mm (0.215 in.) for the intake 
valves, and 5.44 mm (0.214 in.) for the ex¬ 
haust valves. Serviceable limits for the 
guides are 5.54 mm (0.218 in) for the intake 
guides, and for the exhaust guides. 

11. If the valve-to-guide clearance is too 
high, the guides are probably the component 
which needs replacement. If replacement of 
the guides does not bring the clearance to 
within specification, replace the valves as 
well. 

NOTE: After installing new guides, the 
valve seat should be recut and the valves 
lapped in. 

A quick check of the operational worth¬ 
iness of a valve and guide can be ac¬ 
complished by dipping the valve stem in oil 
and inserting it into its guide. Place a finger 
over the other end of the guide. Pull the 
valve a little way out of the guide and release 
it. The valve should be drawn back into the 
guide by suction if the components are in ser¬ 
viceable condition. 

12. To remove valve guides, use a suitable 
drift, or Honda tool No. 07046-30001. Heat¬ 
ing the head in an oven will facilitate removal 


and installation. Be sure the set rings are in 
place on the guides before installation. Be 
sure the guides are fully seated. 

After installing a new' guide, it must be 
reamed to the proper size. On 1969-1978 
models, this should be 6.60-6.61 mm 
(0.2598 -0.2602 in.). On 1979-1981 models, 
the proper inside diameter is 5.50- 5.52 mm 
(0.2165- 5.52 mm (0.2165-0.2171 in.). 

13. Check the width of the valve seat and 
the valve seating area. Valve seat width 
should be 1.01.3 mm (0.039-0.051 in.). The 
seat should be recut if the width exceeds 1.5 
mm (0.06 in.). 

14. Check the sides of the valve lifters, 
and replace any which show’ scoring or un¬ 
usual signs of w ear. Measure the diameter of 
each lifter if a micrometer is available. Re¬ 
place any which measures less than 27.96 
mm (1.101 in.). 

15. Measure the inside diameter of the 
valve lifter bores. If the bores measure more 
than 28.04 mm (1.104 in.) in diameter, the 
head should be replaced. 



Valvs salt width maasurament point 



Springs ara Installed with the close colls (arrows) 
towards tha head 


NOTE: Valve springs are progressively 
wound. When installing them , be sure they 
are fitted with the close coils towards the 
cylinder head. Some models have the tops 
of the springs painted white. 


CYLINDERS AND PISTONS 

1. Make a visual inspection of the cy lin¬ 
der bore, noting any imperfections. The cyl¬ 
inder walls should be uniformly smooth. 

2. With an inside micrometer, measure 
the diameter of each bore at the top, middle, 
and bottom. Make measurements in two di¬ 
rections, 90° apart, both parallel and perpen¬ 
dicular to the piston wTist pins. 

Maximum allowable cylinder bore diam¬ 
eters are as follows (standard bore): 

750,1969-1978:61.1 mm (2.406 in.) 

750, 1979-1981: 62.1 mm (2.445 in.) 

900, 1980-1981: 64.60 mm (2.543 in.) 
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1 & 2 


3 & 4 -* 


5 & 6 


Cylinder measurement point* 

If any of the measurements exceeds this 

figure, the cylinders should be bored to the 
first oversize. 

If the difference between the high and low 
measurements in any direction is greater 
than 0.05 mm (0.002 in.), the cylinder should 
be bored out to the next oversize. 

Maximum allowable bore diameter dif¬ 
ference between cylinders is 0.1 mm (0.004 
in.) 

3. Make a visual inspection of the pis¬ 
tons. Scoring, scuffing, or seizure marks on 
the piston shirts may be removed with a fine 
grade of emery or crocus cloth if they are not 
too severe. Sanding should be done in a 
cross-hatch pattern. If the damage is severe 
(more than about Vi in. wide), the pistons 
should be replaced. 

4. The rings must be free to move in the 
piston grooves. If they cannot, either they 
are carbon clogged (which necessitates re¬ 
placing the rings and cleaning out the 
grooves), or metal has been pushed into the 
grooves by a piston seizure. In this event, 
pistons and rings must be replaced. Carbon- 
clogged rings are almost always broken when 
an attempt is made to remove or free them, 
so be prepared to buy a new set. 

5. Measure the diameter ol the pistons 
about 10 mm (0.4 in.) from the bottom of the 
skirt perpendicular to the wrist pin. Re¬ 
placement limits for standard size pistons 
are as follows: 

750. 1969-1978 60 85 mm (2.3957 in.) 

750. 1979-1981 61.90 mm (2.4370 in.) 

900.1980-1981 64 40 mm (2.535 in.) 

NOTE: Sew pistons come with the wrist 
pin ami rings. If oversized pistons are 
needed due to a worn bore or worn or dam¬ 
aged piston, obtain the pistons first, then 
have your dealer or a machine shop bore 
the cylinders to the proper size . This is ob¬ 
tained by measuring the diameter of the 
new pistons and boring the cylindtr to that 
size plus the piston-to-cylinder clearance of 
0.025-0.050 mm (0.001-0.002 in.). 

There are four piston oversizes available in 
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increments of 0.25 mm. The size is stamped 
on the piston crown. 

6. If an inside micrometer is available, 
measure the inside diameter of the wrist piir 
holes. The wrist pins should be a light push 
fit into the holes. If too loose, the pistons 
should be replaced. 

Maximum allowable wrist pin hole diame¬ 
ter is as follows: 

750, 1969-1978. 15 08 mm (0.5937 in.) 

750. 1979-1981 15 05 mm (0 5930 in.) 

900, 1980-1981: 15 05 mm (0 5930 in.) 

7. Check the condition of the wrist pins. 
Measure the diameter of the pins at three 
places along their length and compare the di¬ 
ameter to the service specification. The mini¬ 
mum allowable wrist pin diameter is as fol¬ 
lows: 

750. 1969-1978 14 96 mm (0.589 in.) 

750. 1979-1981; 14 98 mm (0.590 in.) 

900.1980-1981 14.98 mm (0.590 in.) 

Replace the wrist pins if any of the mea¬ 
surements is under this limit, or if they are 
discolored from overheating. 

8. The wrist pins ride directly on the 
connecting rod small ends. Measure the in¬ 
side diameters of the small ends and compare 
to the service limits: 

All models: 15.07 mm (0.5933 in.) 

If the meaurements are larger than these 
limits, the rod(s) must be replaced. 

9. Although not as conclusive as a direct 
measurement, the condition of the wrist pins 
and small ends can be checked by inserting 
the pins and checking for vertical movement. 
There should be none. If there is noticeable 
movement in the pins, either the pins or the 
rods, or both, are in need of replacement. If 
the rod small ends are discolored or scored, 
the rods should be replaced. 

10. Check the connecting rods for a bent 
condition. This can be accomplished with 
tw o small rectangular blocks of metal of equal 
thickness. Insert the wrist pins into the rods, 
and position the pieces of metal beneath 
them on either side of the rods and resting on 
the crankcase. Rotate the engine so that the 
wrist pin rests on the blocks. Both sides of 
the wrist pin must contact the metal blocks, 
or the rod is bent and must be replaced. 

11. Before installation, decarbonize the 
piston crowns. Remove any carbon from the 
ring grooves with a piece of broken ring or a 
very thin screwdriver. Be careful not to 
scratch the grooves. 

Carefully check the cylinder, cleaning the 
bores thoroughly. If considerable mileage 
has been covered, honing the cylinders and 
fitting new rings is recommended. If the cyl¬ 
inders are honed, make a strenuous effort to 
clean them thoroughly afterwards, preferably 
with very hot soapy water and a stiff brush. 
This is to remov e any abrasive particles de¬ 
posited by the hone in the course of the 
operation. 

Remove any traces of gasket material from 
the cylinder base and the head mating sur¬ 
face. 

12. Be sure that all oil passages in the cy l¬ 
inder are clear. Check the condition of the 
cam chain tensioner guides and replace them 
if damaged. 

13. Replace the cylinder base o-rings. 
Check that any o-rings and the important 


dowel pins fitted to the cylinders are in their 
proper locations before installation. 

PISTON RINGS 

Two checks to be made on the piston rings 
are side clearance and end-gap These checks 
should be made on both new and used rings. 

1. Piston ring side clearance for compres¬ 
sion rings and one-piece oil rings is checked 
with the rings installed on the piston. Insert a 
feeler guage blade between the ring and the 
ring groove and check that the clearance is 
within the specification given for your ma¬ 
chine in the “Engine Specifications’’ chart at 
the end of this section. If the clearance is too 
large, the rings or grooves are worn. If too 
small, metal may have been pushed into the 
grooves due to a piston seizure. Check that 
the groov es are not just carboned up. If new 
rings do not bring the clearance to the proper 
value, the pistons must be replaced. 

2. To remove the rings from the piston, 
use a ring spreader as illustrated. They are 
available at most auto stores. Decarbonize 
the ring grooves. 

3. To check the ring end-gap, ensure first 
that the cylinder bore is not excessively 
w-orn. Place each ring, in turn, into the bot¬ 
tom of its cylinder and push it in an inch or 
more using the piston skirt to align the ring 
in the bore. Measure the end-gap with a 
feeler gauge. If the end-gap is larger than the 
service limit, the rings must be replaced. If 
the measured end-gap of new rings is too 
large, the cylinder is worn and should be 
bored to the next oversize. 

If new rings are fitted and the end-gap is 
too small, the ring ends must be filed. Hold 
the ring steady as illustrated, closing the 
ends over a thin, fine file. Do not squeeze 
the ring, as this is the easiest way to break it 
A few- strokes of the file will increase the end- 

gap. 



Removing ring* with e ring expander 



Filing ring end* 
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CAUTION: Do not make more than a few 
strokes before checking the end-gap again. 
It is easy to remove too much metal. 

Do not allow the file to slip out of the ring, 
as this risks breaking it. 

4. Roll each ring around its own groove 
and ensure that this can be done easily. If a 
ring sticks or binds in the groove, the pistons 
must be replaced. 

Cylinder and Piston Installation 
(All Models) 

1. When installing piston rings, note that 
all rings are installed with the manufacturer’s 
mark (the small letter near the end-gap) fac¬ 
ing up. 

NOTE: The compression rings are not in¬ 
terchangeable. The upper compression 
ring has beveled edges and is chrome- 
plated, while the lower one has a square or 
angled cross-section. 

2. To install the three-piece oil ring, in¬ 
stall one rail on the piston below the oil ring 
groove, fit the expander, then move the rail 
into place. Install the top rail. 



Always Install rings so that tha latter near the 
end-gap faces up 



Ring end-gap positions with three piece oil ring 

3. Use a ring expander to install the rings 
to reduce the chance of breaking them. 

4. Ring end-gaps must be staggered 
around the piston so that they do not overlap. 
If a one-piece oil ring is used, space the end- 
gaps about 120° apart, but do not position any 
of them at the very front or very rear of the 
piston, or directly over the wrist pin hole. 

The same thing holds true of models with 
the three-piece oil ring, except that the rail 


end-gaps should be positioned to either side 
of the expander as illustrated. 

5. Install the pistons on their connecting 
rods so that the arrow marks on the crown 
face the front (exhaust side) of the engine on 
1969-1978 models. On 1979-1981 models, 
install the pistons so that the’TN’’ marks are 
towards the rear. 

NOTE: Be sure to use new wrist pin cir¬ 
clips. 

6. Slip the wrist pins into place, heating 
the piston crown as on removal if necessary. 
Install the wrist pin circlips with a needle¬ 
nosed pliers. Be sure each circlips is firmly 
seated in its groove and arranged so that the 
circlip end-gap and the cut-out in the piston 
do not align. 

7. Lubricate the rings and piston skirts 
with clean motor oil. 

8. Install o-rings and dowel pins on the 
crankcase mating surface. On 1969-1978 
models, the o-rings go to the rear centermost 
studs, while the dowel pins are located on 
the front outside studs. Location is critical. 
Install the cylinder base gasket. On 
1979-1981 models, the dowel pins go behind 
cylinders Nos. I and 4 



To Install three-piece oil lings, fit the first rail 
below the ring groove, Install the expander, then 
the top rail 



Stagger oil ring end-gaps (arrows) 


9. Route the cam chain through the chain 
tensioner roller, mount the roller assembly 
on the upper crankcase, and install the rub¬ 
ber mounts. Make sure that the chain guide 
is positioned correctly in the cylinder. 

10. Rotate the engine until No. 2 and 3 
pistons are at top dead center, and place a 
piston base under the pistons to hold them in 
position. (A block of wood cut to suitable size 
works just as well.) Compress the rings on 



Install the pistons so that the arrows face the front 
of the engine 



When fitting the wrist pin circlips, the piston cut¬ 
out and circlip end-gaps should not align 

No. 2 and 3 pistons and slide the cylinder 
barrel down over them. Rotate the engine 
until No. 1 and 4 pistons contact the base of 
the cylinder (taking care not to pull No. 2 and 
3 pistons out of their bores). Compress the 
rings and slide the cylinder over the pistons. 
Before seating the cylinder against the crank¬ 
case, raise the cam chain through the center 
of the cylinder and put a screwdriver through 
the center of it to keep it from dropping 
down, or attach a piece of mechanic’s wire to 
the chain and pull it up. 

Cylinder Head Installation 
(1969-78) 

1. Install the o-rings and dowel pins on 
the cylinder. The o-rings are located at the 
rear centermost studs while the dowel pins 
go to the front outside ones. 

NOTE: On 1974 and later models, each set 
of four studs between cylinders 1 and 2 and 
between 3 and 4 are fitted with a collar and 
oil seal between the cylinder and cylinder 
head. 

Install the head gasket. 

2. Mount the cylinder head on the cylin¬ 
der while pulling the cam chain through the 
center of the head. Hold the chain to keep it 
from dropping into the crankcase, using a 
screw driver or a length of wire. 

3. Install the cylinder head fasteners and 
tighten them gradually and evenly in the 
sequence shown. Tighten the 6-mm bolts to 
8 ft. lbs. and the 8-mm nuts to 15-18 ft. lbs. 
This tightening is done in a cross pattern 
starting at the middle of the head and work¬ 
ing outwards. 

NOTE: Cylinder studs should be clean and 
dry for an accurate torque reading. 
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When the ‘T” mark for cylinder 1 & 4 are aligned 
with the Index mark, Install the cam with the cut¬ 
out at the top and the two slash marks aligned 
with the cam cap mating surface as shown 



Install the cam bearing caps so that the marks 
(arrows) match up 



Exhaust cam punch marks aligned with cylinder 
head mating surface (arrows) 


4. To set the valve timing properly, re¬ 
move the ignition points cover and rotate the 
engine clockwise until the ’T” mark (for No. 

1 and 4 pistons) aligns with the index timing 
mark (top dead center). Install the camshaft 
holders onto the head, hold the earn chain 
and sprocket together, and install the cam¬ 
shaft. Rotate the camshaft until the marks at 
the end of the shalt are aligned with the bear¬ 
ing cap joint, as illustrated. Hie groove must 
be toward the top. Place the cam chain over 
the sprocket, bolt the sprocket onto the cam¬ 
shaft, tighten the sprocket lx>lts to 12-15 ft. 
lbs., and install the bearing caps. Make sure 
that the caps are replaced in their original 
positions (note the matching marks on cap 
and holder), and tighten the cap nuts and 
Ixilts to 7-9 ft. lbs. 

5. Install the rocker arms and rocker arm 
shafts, tightening the shaft retaining bolts to 
6-9 ft. lbs. Make sure that the rocker arms are 
installed in their original positions. Loosen 
the cam chain tensioner locknut and adjuster 
bolt, and install the tensioner on the rear of 
the cylinder. 

Lubricate all top-end components with 
clear engine oil. 

6. Adjust the salve clearance in accor¬ 
dance with procedures described in chapter 
3, and install the camshaft cover. 

NOTE: Before the cover is installed, take 
out (he tachometir drive-gear limit holt, 
coat the threads with threadlock com¬ 
pound, and tighten the bolt firmly to pre¬ 
vent the possibility of it loosening from 
heat and filtration. 

7 Fit the breather cover and install the 
engine in the frame Perform a complete 
tune-up. Do not neglect to adjust the cam 
chain tension and refill the engine with oil. 


Cylinder Head Installation 
(1979-81) 

1 Tighten the two aim chain tensioner 
locknuts at the rear of the cylinder block. 

2. Ixxisen the lower adjusting locknut 
and pull the tensioner up Retighten the 
locknut. 
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Cam caps must be installed so that the arrows on 
them point towards the front of the engine 


3. Install the dowel pins, head gasket, 
and aim chain guide. 

4. Install the cylinder head assembly. 

5. Tighten the cap nuts gradually and in a 
cross pattern starting in the center and work¬ 
ing outwards. Tighten the nuts a few ft. lbs 
at a time until the proper tonjue of 26-29 ft. 
lbs. is reached. 

NOTE: Cylinder studs should he clean and 
dry for an acnn alr torque reading 

6. Lubricate the cam chain housing bolts 
with molybdenum disulphide or the like and 
install them. 

7. Install the oil line The banjo bolt with 
the larger oil orifice hole on the side* is in¬ 
stalled at the top. 

8. Lubricate the camshaft hearings with 
.m assemhK lube. 

9. Turn the crankshaft counterchxkwise 
until the “1.4 T” mark aligns with the index 
mark 


10. Pull the cum chain tensioner up as far 
as possible. 

11 Place the intake earn chain over the 
exhaust cam sprocket, aligning the sprocket 
punch marks with the cylinder head mating 
surface. 

12. Insert the exhaust camshaft through 
the sprocket and the exhaust cum chain, posi¬ 
tioning the cam lobes for the No. 1 (left) cyl¬ 
inder towards the spark plug. 

13. Engage the exhaust cam chain with 
the sprocket Install cam holders "A" anil “E" 
loosely Fit one of the cam sprocket Ixilts 

NOTE: The arrow marks on the cam 
holdns point towards the front of the 
engine. 

14 Install the cam holder “D” and the 
tach gear holder. Be sure to position the aim 
so that the flange fits into holder “D'. 

15. Turn the crankshaft counterclockwise 
360° and install the other aunshaft sprocket 
bolt Tighten the bolt to 13-15 ft. lbs. Turn 
the crankshaft around again and tighten the 
first sprocket bolt to 13—15 ft. lbs. 

16. Tighten the cam holder bolts in a cross 
pattern to 9-12 ft. lbs. 

17. Adjust the front cam chain with the 
locknuts on the rear of the cylinder. 

18. Make sure that the “ 1.4T” mark on the 
crankshaft aligns with the index mark Make 
sure that the cam lobes for cylinder No. 1 
face the spark plug. Check that punch marks 
on the exhaust cum sprocket are aligned with 
the cylinder head mating surface. 

When these conditions are met, engage 
the intake cam chain with the intake aim 
sprocket aligning the sprocket punch marks 
with the cy linder head in the same manner as 
for the other sprocket. 

19. Install the intake cam, positioning the 
cam lobes for the No. 1 cylinder towards the 
spark plugs. Install, but do not fully tighten, 
a aim sprocket bolt. 

NOTE: If the sprocket was not removed 
from the camshaft, install the assembly 
together. 

20. Loosely install cam holders "F” and 
"L. Install "G" and K ” Be sure to position 
the cam so that its flange fits into the slot in 
the K" holder. 

21 Tighten the cam sprocket bolts to 
13-15 ft lbs. as was done with the other two. 

22. Tighten the cam holder bolts gradually 
and in a cross pattern to 9-12 ft lbs. 

23. Adjust the intake cum chain tension 
with the locknut at the front of the engine. 

24. Recheck valve timing mark alignments 
before attempting to turn the engine oxer. 

25. Install the exhaust cam chain guide at¬ 
taching plate and oil reservoir caps. 

26. Install the oil line and cam chain guide 
with the “B,” “C," “H,” and "J” holders. 

27. Lubricate the aim lobes and bearings 
with motor oil. Adjust the valves 

28. Apply a liquid sealant to the cylinder 
head cover gasket, and install the cover. 
Tighten the Ixilts to 6-9 ft. lbs. 

29. The remainder of the procedure is the 
reverse of disassembly 


CRANKCASE COVER 
COMPONENTS MANUAL 
TRANSMISSION MODELS 

The following sections deal xxith the removal, 
inspection, and installation of those compo¬ 
nents found beneath the left and right crank- 
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case covers. These include the clutch, 
breaker points, alternator, starter drive, and 
shift mechanism. These components can be 
serviced with the engine in the frame. 

Clutch (1969-78) 

REMOVAL 

1. Drain the oil from the crankcase. Place 
a drip pan beneath the clutch cover to catch 
any residue remaining in the cliftch case 
when the cover is removed. 

2. Remove the kick-start lever. 

3. Remove the clutch cover plate. Discon¬ 
nect the cable from the release lever. Detach 
the cable from the clutch cover. 

4. Remove the clutch case cover screws 
and take off the cover. If it is stuck, tap 
lightly on the top and sides to break it free. 
Pull the cover off carefully, taking care that 
the kickstart shaft oil seal does not contact 
the shaft splines any more than is necessary'. 

5. Unscrew the four clutch lifter plate 
bolts, threading them out gradually and 
evenly. Remove the bolts, plate, and springs. 

6. Unscrew the clutch hub nut. A Honda 
special tool is available for this job (No. 
07916-2830000), but a socket of about the 
right size can be modified to fit the clutch 
hub nut if you are handy. 

Remove the tongued washer and lock- 
washer. Remove the clutch hub. 



dutch spring bolts 



dutch hub nut removal requires a special socket 


7. Remove the outermost friction plate 
and stopper ring. Remove the friction plates 
and steel plates. 

8. Remove the clutch washer, pressure 
plate, and clutch housing. 

INSPECTION 

1. Check the condition of the kick-start 
shaft oil seal. If it leaks, or if the lips show 
signs of damage, pry the old seal out with a 
small screwdriver. Press the new seal 
straight into the cover. Apply some oil or 
grease to the seal lips before installation. 



Removing the clutch plates 


2. Check the condition of the clutch cover 
mating surface. Remove any burrs or imper¬ 
fections with an oilstone. 

3. Measure the thickness of the friction 
plates, and replace them if they are less than 
3.1 mm (0.122 in.) thick. 

4. Place the steel clutch plates on a flat 
surface, such as a piece of glass, and check for 
excessive warpage by attempting to slip a 
feeler gauge blade between the surface and 
the plate. Replace the steel and friction 
plates as a set if warpage exceeds 0.3 mm 
(0.012 in.). 

5. Measure the free-length of each clutch 
spring and replace them as a set if any are 
found to be less than 30.5 mm (1.2 in.) long, 
or if their length varies. If the latter is true, 
be sure that all of the bolts are evenly tight¬ 
ened on assembly. 

6. Check the friction plate tabs for wear or 
damage. Check the clutch housing for in¬ 
dented wear caused by the tabs. Remove any 
burrs with a file or oilstone. 

7. Check the corresponding splines of the 
clutch hub and steel plates for indented 
wear. 

8. Check the condition of the lifter plate 
bearing. Rotation must be smooth, noiseless, 
and effortless. Replace the bearing if rotation 
is rough, the races loose, or rotation noisy. 

ASSEMBLY 

1. Install the clutch housing and spline 
washer on the mainshaft. 

2. Install the pressure plate and install the 
friction and steel plates alternately, begin¬ 
ning with a friction plate, until all are in 
place. Install the stopper ring, then the outer 
(smaller diameter) friction plate. 


3. Install the clutch hub, spring washer, 
lockwasher, and nut. Tighten the hub nut to 
33-36 ft. lbs. 

4. Install the clutch springs and lifter plate 
assembly, tightening the spring bolts gradu¬ 
ally and evenly. The remainder of the proce¬ 
dure is the reverse of removal. 

5. Adjust the clutch and the clutch cable 
after assembly is completed. 

Clutch (1979-81) 

REMOVAL 

NOTE: Removal of the clutch hub nut 

requires a special tool. 

1. Drain the oil from the crankcases. 

2. Run the clutch cable adjuster at the 
handlebar in all the way, and then disconnect 
the cable from the lever at the engine. 

3. Remove the rear brake pedal pinch bolt 
and carefully pull the pedal from its splined 
shaft. 

4. Remove the clutch cover. Place a drip 
pan beneath the cover before removal to 
catch any oil remaining in the clutch case. 
Remove the clutch cover gasket and dowel 
pins. 

5. Remove the clutch lifter shaft and ad¬ 
justing arm, if desired. 

6. Gradually, and in a cross pattern, 
loosen the six clutch spring bolts and remove 
the lifter plate and springs. 

7. Temporarily refit the brake pedal. 



Clutch ftpring bolts 



Removing the pressure plate 
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A special socket Is required to remove the clutch 
hub nut 


Place the transmission gear, apply the rear 
brake, and remove the clutch huh nut with 
the special tool alter bending down the tab 
on the lockwasher. 

8. Remove the clutch assembly. There is a 
shim on the clutch shaft behind the as¬ 
sembly. 

9. Remove the clutch hub. Remove the 
clutch steel plates and friction plates. 



Removing the clutch plates 


NOTE: Keep the plates in order. They are 
not interchangeable. Xote the /orations of 
the washer and collar. 

INSPECTION 

1. Check the condition of the clutch 
cover mating surface. Remove any burrs or 
imperfections with an oilstone. 

2. Measure the thickness of the friction 
plates, and replace them if they are less than 
3.4 mm (0.13 in.) thick. 

3. Place the steel clutch plates on a flat 
surface, such as a piece of glass, and check for 
excessive warpage by attempting to slip a 
feeler gauge blade between the surface and 
the plate. Replace the steel and friction 
plates as a set if warpage exceeds 0.3 mm 
(0.012 in.). 

4 Measure the free-length of each clutch 
spring and replace them as a set if any are 
found to be less than 32.8 mm (1.3 in.) long, 
or if their length varies. If the latter is true, 
be sure that all of the bolts are evenly tight¬ 
ened on assemhlv. 
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5. Check the friction plate tabs for wear 
or damage. Check the clutch housing for in¬ 
dented wear caused by the tabs. Remove any 
burrs with a file or oilstone. 

6. Cheek the corresponding splines of 
the clutch hub and steel plates for indented 
wear. 

7. Check the condition of the lifter plate 
bearing. Rotation must be smooth, noiseless, 
and effortless. Replace the bearing if rotation 
is rough, the races loose, or rotation noisy. 



Checking the pressure plate beering for pley 

8. Check the condition of the clutch hub 
shaft splines. The hub must be a good snug fit 
on its shaft If it is very loose, or if the hub 
splines show signs of wear or damage, re¬ 
place it. 

9. Check the pressure plate for cracks. 

10. Check the condition of the clutch 
housing gear teeth. If any damage is noted 
replace the housing. Check the condition of 
the primary drive gear as well. Refer to the 
following section. 

11. Check the clutch housing hearings for 
condition. If either of the bearings shows dis¬ 
coloration or damaged rollers or cages, re¬ 
place both of them. 

ASSEMBLY 

1. Install the clutch shaft shim behind 
the clutch housing. Lubricate the housing 
bearings, then install the housing. 

2. Fit the washer on the outside of the 
housing, then the collar. 

3. Install the pressure plate. 

4. Install one of the ordinary friction 
plates, then alternate steel and friction plates 
until all are installed. The next to last steel 
plate to be installed is different from the 
others. The last friction plate has slanted 
grooves and must be installed properly. Note 
the illustration. 

5. Fit the clutch hub. 

6. Lubricate the entire assembly with 
clean engine oil 

7. Install the clutch hub nut washer. 
"OUTSIDE" is marked on the washer, and it 
must be correctly installed. 

b. Position the lockwasher correctly. In¬ 
stall and tighten the hub nut. Proper torque 
is 33-40 ft. lbs. Secure the engine as on re¬ 
moval to tighten the nut. 

Bend up the tab on the lockwasher. 

9. Install the lifter plate, springs, and 
spring bolts. Tighten the bolts gradually and 
in a cross pattern until all are secured. 

10. If the shaft and adjuster in the clutch 



The next-to-lest steel plete Is different from the 
others 



Be sure thet the lest friction plate Is correctly in¬ 
stalled. The grooves must be positioned as shown 



Be sure to Install the washer with the Outside 
mark facing outwards 


cover have been removed, be sure to lubri¬ 
cate the lifter shaft hole with an assembly 
lube before installation. 

11 Be sure to use a new clutch case gasket 
and that the dowel pins are in place. 
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Primary Drive Gear (1979-81) 

REMOVAL 

1. Remove the clutch assembly as out¬ 
lined above. 

2. Hold the primary gear with the special 
holder. 

3. Loosen the gear bolt. 

4. Remove the bolt, lockwasher, collar, 
and drive gear. 

INSPECTION 

Check the gear for wear and replace it if it 
shows worn or chipped teeth. Check for pit¬ 
ting of the gear teeth. This will be most obvi¬ 
ous near the base of the teeth. 

INSTALLATION 

1. Install the drive gear with the larger 
gear facing outwards. Install the collar, align¬ 
ing the hole in the collar with the pin in the 
drive gear. 

2. Tighten the gear bolt to 60-72 ft. lbs. 



Primary drive gear 


Ignition Timing Assembly 
(1969-78) 

REMOVAL 

1. Remove the breaker points cover. Dis¬ 
connect the two leads behind the engine. 

2. Remove the small nut which secures 
the special nut used to turn the engine over. 

3. Remove the three screws which secure 
the breaker plate and remove it. 

4. Pull off the timing advance mechanism 



Removing the special nut 




as a unit, taking care not to take apart the 
mechanism and breaker cam. 

5. Remove the advancer shaft. 

INSPECTION 

1. The timing advance mechanism move¬ 
ment must be free. When the breaker cam is 
turned so that the weights move out to the 
fully extended position, releasing the cam 
should result in its returning to the original 
location. If it will not, try penetrating oil or 
the like to ease movement. Check for weak 
springs. Replace the unit if proper action 
cannot be obtained. 

2. Check that the advancer shaft is not 
bent. Straighten or replace it if it is. 


INSPECTION 

1. The timing advance mechanism move¬ 
ment must be free. When the breaker cam is 
turned so that the weights move out to the 
hilly extended position, releasing the cam 
should result in the cam’s returning to the 
original position. II it will not. try penetrat¬ 
ing oil or the like to ease movement. Check 
for weak springs. Replace the unit if proper 
action cannot be obtained. 

INSTALLATION 

Installation is the reverse of removal. Note 
that the timing advance mechanism is located 
with a pin. The spacer must be aligned as 
well. 

Tighten the advance mechanism bolt to 
24-27 ft. lbs. 


Timing advance mechanism 


Alternator cover screws 


INSPECTION 

1. Refer to “Electrical System,” for alter¬ 
nator tests. 

2. Check the condition of the starter drive 
gears and replace them if the teeth are worn 
or broken. 

3. The starter clutch should be replaced if 
defective, a condition indicated if the starter 
motor, but not the engine, turns over when 
the starter button is pushed. 


Removing the timing advance mechanism 


Locating pin must be noted when installing the 
mechanism 


INSTALLATION 

Installation is the reverse of removal. Note 
that the timing advance mechanism is located 
with a pin on the crankshaft. 

Ignition Timing Assembly 
(1979-81) 

REMOVAL 

1. Remove the pulser generator cov er. 

2. Remove the left rear crankcase cover. 

3. Scribe a line across the crankcase and 
the timing base plate to approximate timing. 

4. Remove the two large phillips screws 
and remove the timing base plate and pulser 
generators. 

5. Hold the crank steady by putting a 
wrench on the spacer, and remov e spark ad¬ 
vancer bolt. Remove the spark advance 
mechanism. 


Alternator/Starter Drive 
(1969-78) 

REMOVAL 

1 Remove the crankcase drain plug and 
drain off the oil. 

2. Remove the alternator cover. 

3. Remove the alternator rotor mounting 
bolt The rotor is a push-fit onto the tapered 
crankshaft. Remove the rotor with special 
tool No. 07933-3000000 or a suitable substi¬ 
tute. 

4 Remove the starter clutch gear and the 
starter reduction gear. 
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Alternator components 


Removing the rotor bolt 
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Starter drive components 


2. Check the rollers for smooth operation. 
Check for wear, and replace them if any signs 
of it are evident. 

3. Check the gear teeth for a chipped, 
worn, or pitted condition. Replace both gears 
if either is worn. 

4 Check the outside diameter of the large 
starter drive gear. Replace it if it is less than 
42.3 mm (1.66 in ). 

INSTALLATION 

1. Installation is the reverse of removal. 
Note the following points: 

a. tighten the starter clutch lockbolts to 
19-22 ft. lbs. 

b. be sure to align the timing advance 
mechanism with its hole. The spacer needs 
alignment as well. Tighten the advance 
lockbolt to 24-27 ft. lbs. 


Gearshift Mechanism 
(1969-78) 

REMOVAL 

1. After loosening the pinch bolt, carefully 
pull the gearshift lever ofT the splined shaft. 

2. Drain the oil from the crankcase; then 


INSPECTION 

1. Refer to "Klectrical System’’ for elec¬ 
trical tests. 

2. Check the length of each carbon brush. 
If worn to the scribed wear limit line, replace 
them. 

Brushes can be removed by removing the 
mounting screws. 


INSTALLATION 

Installation is the reverse of removal 
Tighten the rotor bolt to 56-65 ft. lbs. 

Alternator (1979-81) 

REMOVAL 

1. Remove the right side frame side cover. 
Disconnect the alternator wiring coupler. 

2. Remove the alternator cover (3 bolts). 

3. Remove the stator from the cover, if 
desired, by removing the five phillips 
screws. 

4 Shift the transmission into gear and 
apply the rear brake. Remove the alternator 
rotor bolt. 

5. Use the special alternator rotor puller 
to remove the rotor. 

CAUTION Do not strike the rotor. Do not 
put the rotor anywhere it might pick up 
metal particles. 


Starter Drive (1979-81) 

REMOVAL 

1. Remove the left front crankcase cover. 
Remove the spark advance mechanism after 
removing the mounting bolt. 

2. Remove the starter clutch assembly. 

3. Remove the starter driven gear and 
shaft. 

INSPECTION 

1. Clean all components thoroughly in a 
safe solvent. 


INSTALLATION 


Alternator rotor 


Installation is the reverse of removal. 
Tighten the rotor bolt to 58-72 ft. lbs. 


place a drip pan beneath the gearshift mecha¬ 
nism cover to catch any residue remaining. 

3. Remove the screws which secure the 
rear section of the left crankcase cover and 
pull off the cover, taking care that the gear¬ 
shift lever shaft oil seal is not damaged on the 
threads of the shaft. 

If the cover resists removal, tap the top 
and side with a plastic mallet to break it 
loose. 

4. Disengage the fingers of the shift arm 
from the shift drum and pull out the arm 

5. Remove the two 6-mm bolts and take 
off the shift drum stopper and the shifter pos¬ 
itive stopper. 

INSPECTION 

I Check the fingers of the shift arm for 
wear or bent condition 

2. Check that all pins are properly located 
in the shift drum 

3. Check that the shift arm spring and 
stopper springs have proper tension and are 
not weak or broken. 

4. Check the condition of the cover oil 
seal, and replace it if it leaks or the lips show- 
signs of damage by prying it out with a small 
screwdriver. Press the new seal straight in. 
Grease the seal lips before installation. 

INSTALLATION 

Installation is the reverse of the removal pro¬ 
cedure. 

Gearshift Mechanism 
(1979-81) 

REMOVAL 

1. Drain the engine oil. 

2. Remove the shift lever pinch bolt and 
very carefully pull the lever from its splined 
shaft. 

3. Remove the rear brake pedal. 

4. Run the clutch cable adjuster at the 
handlebar all the way in, and disconnect the 
cable from the lever at the engine. 

5. Place a drip pan beneath the clutch 
cover, and remove it 

6. Remove the clutch assembly (see 
above). 

7. Pull out the gearshift assembly. 

8. Remove the shift drum stopper arm 
bolt and spring. 

9. Remove the roller stopper plate bolt 
and the plate. 

10. Remove the bearing stopper plate if 



Gearshift mechanism 
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Removing the shift shaft 


the bearing is going to be removed (engine 
disassembly required). 

INSPECTION 

1. Check the fingers of the shift arm for 
wear or a bent condition. 

2. Check that all pins are properly located 
in the shift drum. 

3. Check that the shift arm spring and 
stopper springs have proper tension and are 
not weak, corroded, or broken 

4. Check the condition of the left crank¬ 
case cov er oil seal, and replace it if it leaks or 
the lips show signs of damage. Fry it out with 
a small screwdriver. Press the new seal 
straight in. Grease the seal lips before in¬ 
stallation. 

INSTALLATION 

1. Install the bearing collar if it has been 
removed. 

2. If the bearing retainer plate was re¬ 
moved, use a non-permanent thread-locking 
compound on the screw threads. 

3. Install the roller stopper pins, plate, 
and bolt. Tighten it securely. 

4. Install the drum stopper arm, bolt, and 
return spring. 

5. Install the gearshift spindle assembly. 

6. Rotate the spindle and check for 
smooth operation. 

7. The remainder of the procedure is the 
reverse of disassembly. 

Subtransmission 

DISASSEMBLY 

1. Remove the rider footpegs. 

2. Remove the exhaust pipe heat shield. 
Remove the gear selector pedal and arm. 

3. Drain the subtransmission oil. Re¬ 
move the cover. 

4. Remove the circlip, the washer, and 
the cotters. 

5. Remove the smaller reduction drive 
gear and collar. 

6. Remove the shift drum, shift fork, 
and shifter with splined collar. 

7. Remove the collar and the larger re¬ 
duction drive gear and washer. 

8. Remove the shift drum stopper arm 
and spring. Remove the o-ring. 

9. To remove the spring-loaded reduc¬ 
tion driven gear a special tool must be used. 

CAUTION: Do not attempt to remove this 

gear without the special tool. 

10. Compress the reduction driven gear 
with the special tool and remove the cotters. 


Carefully release the tool noting that the 
gear will spring off unless the tool is backed 
off gradually. 

11. Remove the dowel pins, reduction 
driven gear, damper lifter, spring, and 
spring seat. 

INSPECTION 

1. Check all gears for the usual signs of 
wear. 

2. Check the components against the fol¬ 
lowing specifications: 

Drive gear ID: 31.04 mm (1.222 in.) 

Gear collar OD 30.94 mm (1.218 in.) 

Driven gear ID: 25.04 mm (0.982 in.) 

Driven gear shaft OD 24.95 mm (0.982 in.) 

Shift fork finger thickness: 5.7 mm (0.224 in.) 

If any component fails to meet these ser¬ 
vice limits, it must be replaced. 

ASSEMBLY 

Assembly is the reverse of removal. Install 
the drive gears so that the “OUT* mark 
stamped on each gear does face the proper 
way. 

When fitting the drive gear collar, be sure 
to align the collar and countershaft oil holes. 


CRANKCASE COVER 
COMPONENTS (AUTOMATIC 
TRANSMISSION MODELS) 

Torque Converter 

REMOVAL 

1. Drain the oil 

2. Remove the rear brake pedal and the 
right-side footpeg 



Removing the torque converter case cap. Note 
the check velve (arrow) 


3. Remove the chromed protector cover. 

4. Remove the torque converter case cap. 
Note the spring-loaded check valve behind 
the cap. 

5. Remove the securing screws and take 
off the torque converter case. Note the oil 
guide pins at the case joint. 

6. To remove the converter assembly as a 
unit, a special tool must be used. 

7. To disassemble the converter, remove 
the securing bolts and separate the compo¬ 
nents. 

8. Disassemble the stator, if so desired, by 
removing the snap-rings. Carefully separate 
the components noting their positions. 


INSPECTION 

1. Check the inside surfaces of the case 
cap for scoring or wear. Check the bushing 
for wear or excessive cap-to-bushing clear¬ 
ance. 

2. Check the valve spring for a weakened 
condition. 

3. Check the stator hub outside diameter. 
Replace it if less than 39.9 mm (1.571 in.). In¬ 
side diameter service limit is 26.1 mm (1.028 
in.). 

4. Check the thickness of the stator side 
plates and replace them if less than 5.9 mm 
(0.232 in.). 

5. Check thickness of the thrust washers 
and replace them if less than 1.9 mm (0.075 

in.). 

6. With the stator assembled and posi¬ 
tioned on its shaft, it should be possible to 
turn the one-way clutch in the coun¬ 
terclockwise direction only. 

7. Check the torque converter cover 
bushing diameter. Serviceable limit is 13.0 
mm (0.512 in.). 

INSTALLATION 

Installation is the reverse of removal. 
Tighten turbine bolts to 9-12 ft. lbs., and 
thoroughly lubricate all parts during as¬ 
sembly. 

Ignition Timing Assembly 

Refer to “Crankcase Cover Components: 
Manual Transmission,“ above; procedures 
are identical. 

Alternator/Starter Drive 

Refer to “Crankcase Cover Components: 
Manual Transmission,” above, procedures 
are identical. Tighten the rotor bolt to 72-87 
ft. lbs. 

Oil Pump 

REMOVAL 

1. Drain the oil. Place a drip pan beneath 
the left crankcase cover to catch any residue. 

2. Remove the left-side footpeg, kick-start 
rubber, gearshift lever, and the neutral re¬ 
turn arm. 

3. Remove the screws securing the rear 
portion of the left crankcase cover If the 
cover resists removal, tap gently with a plas¬ 
tic mallet to free it. 

4 Remove the three screws and take off 
the left case. Unbolt and remove the oil 
pump. 

INSPECTION 

Refer to “Lubrication Systems,” for oil 
pump inspection procedures. 

INSTALLATION 

Installation is the reverse of removal. 

Shifter Mechanism 

REMOVAL 

1. Drain the oil. Place a drip pan beneath 
the left crankcase cover to catch any residue. 

2. Remove the left-side footpeg, gearshift 
and neutral return levers, and kick-start rub¬ 
ber. 

3. Remove the screws securing the rear 
portion of the left crankcase cover. If the 
cover resists removal, tap gently with a plas- 
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It is not necessary to remove the clutch or 
torque converter if only the crankshaft is 
going to be serviced. Conversely, service 
work to the transmission does not require re¬ 
moval of the alternator rotor. 

3. Remove the bearing retainer for the 
transmission countershaft bearing {manual 
transmission). 

4. Remove the starter motor cover. Re¬ 
move the top end components: cam chain 
tensioner, head, cylinders, and pistons. 

5. Remove the oil pan. 

6. Remove all of the upper crankcase 
bolts. Turn the engine over and remove the 
lower crankcase bolts. Separate the crank¬ 
case halves. 


Gearshift case securing screws (arrows) 


Lower crankcase bolts (750A). Note bolts acces¬ 
sible after removing oil pan (arrows) 


7. Lift out the mainshaft (manual trans¬ 
mission) or primary shaft (automatic), and 
disengage the primary- chain. Lift out the 
shaft. 


tic mallet to free it Pull the cover straight 
out to avoid damage to the oil seals. 

4. Remove the ratchet guide nut. Remove 
the gearshift inner piece, taking care that the 
spring-loaded pawls do not fly off. 

5. Remove the neutral keeping spindle 
and the shift spindle. 

6. Remove the shift stoppers and the gear¬ 
shift outer piece. 

7. Remove the manual valve and plate. 

INSPECTION 

1. Check all parts for wear 

2. Check the shift pawls for chipping or 
wear. 

3. Check that the springs have sufficient 
tension. 


INSTALLATION 

Installation is the reverse of removal. 

Be sure that the springs are preloaded for 
tension Also make sure that the arm of the 
neutral return arm is set under the pin of the 
manual valve. 


Left crankcase cover components 

LOWER END (1969-78) 

Working procedures for the lower end are 
similar for all models. The primary difference 
lies in the procedure for the removal of the 
crankcase cover components in the automatic 
versus the manual transmission machines. 

Disassembly 

1. Remove the oil filter case. Remove the 
engine from the frame following the proce¬ 
dure outlined at the beginning of this chap¬ 
ter. 

2. Referring to the preceding sections, re¬ 
move the clutch or torque converter case, 
breaker point assembly and shaft, alternator 
and starter drive, shifter mechanism, and oil 
pump (automatic). 


Check crankshaft run-out by supporting the 
ends of the crankshaft in V-blocks and rotat¬ 
ing it slowly while reading with a dial gauge 
at the center journal. If run-out exceeds 0.05 
mm (0.002 in.), the crankshaft should be re¬ 
placed. 

Run-out in this case is one-half of the total 
indicated dial gauge reading. 

MAIN BEARINGS 

1. Journal wear can be checked using a 
material such as plastigauge. Cut strips of 
plastigauge to fit across each bearing, install 
the crankshaft and lower crankcase, and 
torque the 8-mm lower crankcase lx>lts in the 
correct sequence to 15 ft. lbs. Do not turn 
the crankshaft. Unbolt the case, lift out the 
crankshaft, and measure the plastigauge with 
the scale provided If clearance exceeds 0.08 
mm (0.0032 in.), the bearings should be re¬ 
placed. Do not reuse bearings that are dam¬ 
aged in any way. 

Standard bearing clearance is 0.020-0.046 
mm (0.008 - 0.0018 in.). 

2. Inspect the journals for scoring and 
damage. Measure the journal diameter in 
sev eral places to check for ov ality and taper 


Oil pump fastening bolts 


INSPECTION 
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Checking crankshaft run-out with a dial gauge 



Measuring the main bearing oil clearance 


Maximum acceptable variation of journal di¬ 
ameter is 0.05 mm (0.002 in.). 

NOTE: When the bearing halves are in¬ 
stalled in the crankcases, the tops of the 
bearings should protrude 0.0&S-0.9S mm 
(0.0027-0.0039 in,), above the crankcase 
flanges. 

Main Bearing Selection 

1. In most cases, the original bearing in¬ 
serts can be replaced with new bearings of 
the same size. Size identification is made by 
the color code on the end surface of each 
bearing. Simply replace each main bearing 
insert with one of the same color. 

2. It may be desirable, however, to mea¬ 
sure the diameter of the crankshaft journals 
so that journal wear (if any) can be taken into 
account when selecting bearing size. In this 
case, it will be necessary to convert journal 
sizes into code letters so that the appropriate 
bearings can be selected. After the diameter 
of each journal has been measured, refer to 
the following chart for journal size codes. 


JOURNAL DIAMETER CODE CHART 


Jiwrnal Diameter 

Code 

36.000-35.995 mm 

A 

35.995-35.990 mm 

B 

35.990-35.985 mm 

C 


NOTE: The original (new) crankshaft jour¬ 
nal size codes, which you may want to refer 
to, can be found stamped on the side of the 
crankshaft weight adjacent to the primary 
drive sprocket. (See the illustration.) How¬ 
ever, on very early engines (up to engine 
number CB 750E-1015587), Japanese sym¬ 
bols were used instead of letters for journal 
size coding. Disregard these symbols and 
rely on your own journal diameter mea¬ 
surements. 


Crankshaft journal size codes are in¬ 
terpreted as follows: J L - A A B B C 

J Code designation for crankshaft jour¬ 
nal. 

L Indicates that the journals are desig¬ 
nated from the left side of the crank¬ 
shaft. 

A Indicates that A is the size code of the 
left end crankshaft journal. 

A Indicates that A is the size code of the 
second journal from the left end. 

B Indicates that B is the size code of the 
third journal from the left end. 

B Indicates that B is the size code of the 
fourth journal from the left end. 

C Indicates that C is the size code of the 
right end crankshaft journal. 

Note that the code given above is only an 
example of a typical code, and that others will 
differ. 

3. After the journal size codes have been 
determined, locate the main bearing seat di¬ 
ameter code, which is stamped on the lower 
crankcase as shown in the accompanying il¬ 
lustration. For reference purposes, the code 
letters convert as follows: 


BEARING SEAT DIAMETER CODE CHART 


Srof Diameter 

Code 

39 000-39 008 mm 

A 

39.008-39 016 mm 

B 

39 016-39.024 mm 

C 


4. Finally, using the journal and seat di¬ 
ameter axle letters you have arrived at for 
each bearing, select the proper bearing color 
codes. 


BEARING SELECTION CHART 


Seat Cotie 


Journal Code 


A 

B 

c 

A 

yellow 

yellow 

green 

B 

green 

green 

brown 

C 

brown 

brown 

black 


CONNECTING RODS AND BEARINGS 

NOTE: Mark the location of each rod be¬ 
fore removal. 

Rod Bearing Selection 

1. To check rod-bearing-to-crankpin clear¬ 
ance, cut a strip of plastigauge and place it 
across the bearing shell, as when checking 
main hearing clearance. Install the rod bear¬ 
ing cap and tighten the nuts to 14.5 ft. lbs. 
Do not turn the crankshaft or move the con¬ 
necting rod. Remove the cap and measure 
the plastigauge with the scale. Maximum ac¬ 
ceptable clearance is 0.08 mm (0.0032 in.). If 
clearance exceeds this amount, the bearings 
should be replaced. Standard clearance is 
0.020- 0.046 mm (0.008- 0.0018 in.). 

2. In most cases the original bearings can 
be replaced with new bearings of the same 
size. Size identification is made by the color 
code on the end surface of each bearing. Sim¬ 
ply replace each rod bearing with one of the 
same color. 

It may be desirable, however, to measure 
the diameter of the crankpins so that wear 
can be taken into account when selecting 
bearing size. In this case it will be necessary' 
to convert crankpin sizes into code numbers 


so that the appropriate bearings can be se¬ 
lected, in the same manner as main bearing 
selection. After the diameter of each crank- 
pin has been measured, refer to the following 
chart for crankpin size codes. 


CRANKPIN DIAMETER CODE CHART 


Crankpin Diameter 

Code 

36 000-35.995 mm 

3 

35.995-35.990 mm 

4 

35.990 - 35.985 mm 

5 


3. After the crankpin size codes have been 
determined, locate the rod bearing seat di¬ 
ameter code, stamped on the side of the con¬ 
necting rod big end. 

For reference purposes, the seat diameter 
code numbers convert as follows: 


BEARING SEAT DIAMETER CODE CHART 


Seat Diameter 

Code 

39 000-39.008 mm 

1 

39 008-39 016 mm 

2 

39.016 -39.024 mm 

3 


4 Finally, using the crankpin and seat di¬ 
ameter code numbers you have arrived at for 
each bearing, select the proper bearing 
color. 


BEARING SELECTION CHART 


Seat Code 

Crankpin Code 

3 

4 

5 

1 

yellow 

yellow 

green 

2 

green 

green 

brown 

3 

brown 

brown 

black 


Connecting Rod Replacement 

If a connecting rod is to be replaced, a re¬ 
placement of the same weight code as the 
original should be selected. Rod weight can 
be determined by the code letter stamped on 
the rod bearing cap. When replacing all four 
rods, ensure that the weight codes are the 
same. Rod weight includes the bearing cap 
and bolts, but does not include the bearing 
shells. 

NOTE: Prior to engine number CB 750E- 
1017739, Japanese symbols were used for 
the rod weight code. The connecting rods 
used in engines produced after this engine 
number use letter codes, and the machined 
surfaces on either side of the big end are 
slightly redesigned. The old and new type 
rods are inttrchangeable; however, when 
replacing an old-type rod with a new-type, 
always select one having a weight code of 
A, regardless of the symbol that appears on 
the old rod. 

Assembly 

1. Fit the cam and primary drive chains 
onto the crankshaft and install the connecting 
rods in their original positions, as marked. 
Tighten the rod bolts to 15 ft. lbs. Lubricate 
the bearings and install the crankshaft in the 
upper crankcase. 

2. Fit the primary chain over the trans¬ 
mission mainshaft or primary' shaft sprocket 
and install the shaft on the upper crankcase. 
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Make sure that the shaft hearing set rings are 
positioned in the hearing seats before install¬ 
ing the shaft 

3 Install the oil collar, o-ring, and two 
dowel pins on the upper crankcase. 
Thorough!) clean both crankcase mating sur¬ 
faces and appl\ a thin. e\en coat of gasket 
cement to only one of the surfaces. 

4 Careful!) fit the lower crankcase half on 
the upper one Install and tighten the ten 
8-mm lower crankcase mounting holts to 
IT-IS It. lbs. Next, install the 6-mm mount¬ 
ing bolts and tighten to 8 ft. lbs. 

Be sure to tighten the bolts gradually and 
in the order shown (cross pattern). 

5. Turn the engine right-side up and in¬ 
stall the upper crankcase mounting bolts; 
torque them to the same specification. 

6. The remainder of the procedure is the 
reverse of removal. Refer to the individual 
sections for component installation. 


LOWER END (1979-81) 
Disassembly 

1. Remove the oil filter case. Remove the 
engine from the frame following the proce¬ 
dures outlined at the beginning of this section. 

2. Referring to the preceding sections, 
remove the clutch case, pulser generator as¬ 
sembly, alternator, starter drive, and shift 
mechanism. Remove the subtransmission 
(900). 

It is not necessary' to remove the clutch if 
only the crankshaft is going to be serviced. 
Conversely, serv ice work to the transmission 
does not require removal of the alternator 
rotor. 

3. Remove the bearing retainer for the 
countershaft bearing (behind the shift as¬ 
sembly). 

4. Remove the starter motor cover. Re¬ 
move the top end components: head, cylin¬ 
ders, and pistons. 

5. Remove the oil pan. Remove the oil 
strainer. 

6. Remove the upper crankcase bolts. 
There are 8 of them, all located behind the 
cylinders. 

7. Turn the engine over and remove all of 
the lower crankcase bolts. There are 24 

8. Separate the crankcase halves. If they 
seem stuck, first check that all of the fas¬ 
teners have been removed. Next, tap around 
the crankcase mating surfaces with a plastic 
mallet. 

CAUTION: Do not attempt to pry the 

crankcases apart 

The crank and transmission shafts will re¬ 
main in the upper case half. 

The internal gearshift mechanism will 
come away with the lower crankcase half. 

9. I .ift out the primary shaft and disengage 
the chain Lift out the crankshaft assembly. 
Remove the transmission shafts. 

Inspection 

Check crankshaft run-out by supporting the 
ends of the crankshaft in v-hlocks and rotat¬ 
ing it slowly while reading with a dial gauge 
at the center journal. If run-out exceeds 0.05 
mm (0.002 in.), the crankshaft should be re¬ 
placed. 

Run-out m this case is one-half of the total 
indicated dial gauge reading. 
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CAM CHAIN 

1 Place the cam chain over the intake cam 
sprockets Secure one sprocket, pull at the 
other with about 29 lbs tension. 

2 Measure the chain length. If it exceeds 
311.8 mm (12.28 in.), the cam chain should 
be replaced 

PRIMARY CHAIN 

Refer to “Manual Transmission, 1979- 1981," 
below. 

PRIMARY CHAIN TENSIONER 

1 Remove the spring and plunger. 

2 Remove the nut, oil line, and tensioner 
fluid valve. 

3. Remov e the slipper assembly. 

4. Check the holes in the" oil lines and 
plunger for blockage. 

5. Clean all parts with a safe solvent 

6. Check the slipper for damage or exces¬ 
sive w ear, and replace if necessary. 

6. Installation is the reverse of removal. 

MAIN BEARINGS 

1 Journal wear can be checked using plas- 
tigauge. Cut strips of plastigauge to fit across 
each bearing after cleaning all the oil residue 
from the bearing surface. Be sure that the 
material is not placed across the bearing 
holes. Install the main bearing inserts on the 
journals of the lower crankcase half and 
tighten the crankcase bolts gradually and in a 
cross pattern to the following torques; 

crankshaft 8 mm bolts 15-18 ft. lbs. 

crankshaft 8 mm bolts 15-18 ft. lbs. 

6 mm bolts 7-10 ft lbs 

10 mm bolts 33 — 36 ft lbs 

Remove the lower crankcase half and 
check the bearing clearance. 

Crankshaft bearing serviceable limit is 
0.08 mm (0.003 in.). If clearance exceeds this 
limit, the bearing inserts should be replaced. 
Always replace inserts as a set, even if only 
one is over specification. 

Standard bearing clearance is 0.020-0.060 
mm (0.00080.0024 in.). 

2. Inspect the journals for scoring or other 
visible signs of w ear. Measure the journal di¬ 
ameter in several directions to check for 
ovality and taper. Maximum acceptable vari¬ 
ation out-of-round of the journals is 0.05 mm 
(0.002 in.). 

3. To find the correct main bearing insert 
first find the crankcase inside diameter cxxle 
numbers which are stamped on the back of 
the upper crankcase half. The letters "A”, 
"B, and “C" indicate crankcase journal in¬ 
side diameters from left to right. 

4 Next, check the crank journal outside 
diameter ctxles stamped on the crank fly¬ 
wheels. These, too, will be coded “A,” “B," 
and "C." 

5. Refer to the following chart to deter¬ 
mine the a>rrect bearing insert replacement: 


CONNECTING RODS AND BEARINGS 

1. W ith the rods installed on the crank, 
check side clearance between the rod cap 
and the crank flyw heel with a feeler gauge. 
Serviceable limit is 0.3 mm (0.01 in.). 

1 



Measuring connecting rod side clearance 

Standard big end side clearance is 
0.05 - 0.20 mm (0.002 - 0.008 in ). 

2. Remove the rods. 

NOTE: Mark each rod for location, direc¬ 
tion of installation, and always install the 
caps on the rods in the original nuintur. 
Caps are twitlur interchangeable nor re¬ 
ars able. 

3. Check each of the rod bearing inserts 
for scoring. The inserts should be featureless. 
If scoring or signs of wear are noted, the in¬ 
serts should be replaced. 

4 Check the condition of the crankshaft 
journals. They should be very shiny, and 
have a flawless surface. If scored, the journals 
may have to be turned down on a lathe. 

5. Connecting nxl bearing inserts are 
ador-coded according to size. First deter¬ 
mine whether clearance is excessiv e by using 
plastigauge to determine bearing clearance. 
Lav a strip of the material across the journal 
Fit the rod, being sure it is installed on the 
correct journal, in the proper direction, and 
that the bearing cap is facing the original di¬ 
rection. Tighten the cap to 22-25 ft. lbs. 

NOTE: Be .sure not to turn the rod when 
the plastigauge is in place. 

6. Maximum acceptable nxl clearance is 
0.08 mm (0.003 in.). 

Standard clearance is 0.020-0.060 mm 
(0.008 - 0.0024 in.). 

7. If the measurement shows that the rod 
bearings need replacement, proceed as fol¬ 
lows: 

Check the crankpin outside diameter axle 
stamped on the flywheels of the crank 
Both axles will be “1, "2,” or "3.‘* 

Refer to the chart to determine the correct 
color bearing insert replacement. 

8. When fitting new bearing inserts, be 
sure to align the oil hole in the bearing insert 
with the hole in the connecting nxl 





.Wain Journal O D Codr 




.A 

H 

c 



35 992-36 non mm 

35 9SJ-J5 992 mm 

35 975 .15 9SJ mm 

J A 

39 000-39 008 mm 

D (Yellow) 

C(Green) 

B (Brown) 

a B 

39.008-39 016 mm 

C (Green) 

B (Brown) 

A (Black) 

i C 

39.016-39 024 mm 

B (Brown) 

A (Black) 

E (Blue) 
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Crankpin O.D Code 





2 

3 



35 992-36.000 mm 

35 964-35.992 mm 

35.975-35 964 mm 

■S 1 

39.000-39.008 mm 

E (Yellow) 

D (Green) 

C (Brown) 

eel? 

jo 2 
SQ 

39.008-39.016 mm 

D (Green) 

C (Brown) 

B (Black) 

r 3 

39.016-39.024 mm 

C (Brown) 

B (Black) 

A (Blue) 


9. Be sure to lubricate the rod bearings 
thoroughly before assembly. 


CONECTING ROD REPLACEMENT 

If a connecting rod itself is to be replaced, a 
replacement of the same weight code as the 
original should be selected. Rod weight can 
be determined by the code letter stamped on 
the rod big end. Factory-fitted rods are 
stamped "A” to “G.” Replacement rods are 
stamped “B,” “D,” and “F.” Replacements 
are to be made as follows: 


Factory code 

A. B 

C, D. E 
F. G 


Replacement code 

B 

D 

F 


Assembly 

1. When fitting the rods to the crankpins, 
be sure that the rods are fitted to the original 
locations, that the caps are correctly in¬ 
stalled, and that the oil hole in the rod points 
towards the rear of the engine. 

2. Tighten the rod caps to 22-25 ft. lbs. 

Cap bolts should be tightened gradually 

and evenly. Check that the rod can turn 
freely after each tightening sequence. 

NOTE: Be sure that the rod bearings are 

well lubricated before installation. 

3. Be sure that the crankcase mating sur¬ 
faces are clean and free of any old gasket 
compound. 

4. Apply a liquid gasket sealant to the 
lower crankcase half mating surface. 

CAUTION: Keep the sealant away from 

main bearings. 

5. Fit the cases together being sure that 
they mate all the way around. Do not force 
the cases together. Be sure that the shift 
forks are fitted into the gear grooves when as¬ 
sembling. 

6. Tighten the crankcase bolts gradually 
and evenly beginning at the center of the 
crank and working outwards. Proper torques 
are as follows: 


crankshaft 8 mm bolts 
crankcase 8 mm bolts 
6 mm bolts 
10 mm bolts 


15-18 ft. lbs. 
15-18 ft. lbs 
7-10 ft. lbs. 
33- 36 ft. lbs. 


Crankshaft bolts should be clean and well 
lubricated for accurate torque readings. 

Be sure that the washers are in place be¬ 
neath the crank bolts. 

7. Tighten the upper crankcase half bolts 
starting at the front. 


MANUAL TRANSMISSION 
(1969-78) 

Primary Drive and Kick-Start 
Mechanism 

PRIMARY DRIVE CHAIN INSPECTION 

An automatic primary chain tensioner is in¬ 
corporated to reduce chain vibration, wear, 
and noise. However, it is possible for the 
chain to stretch beyond the range of the ten¬ 
sioner, resulting in excessive primary' drive 
noise. Chain wear can be checked without 
disassembling the engine. Proceed as fol¬ 
lows: 

1. Dram the oil from the crankcase. 

2. Unscrew the ten oil pan mounting bolts 
and drop the pan. 

3. Measure the distance between the 
chain tensioner bracket and the oil pan 
mounting flange with a vernier caliper, as 
showTi. The chain should be replaced if the 
measurement exceeds 70 mm (2.76 in.). 

4. Examine the tensioner roller and re¬ 
place it if damaged or noticeably worn. 

DISASSEMBLY 

Disassembly of the primary drive or kickstart 
mechanism entails splitting the crankcases. 
The crankcases can be separated uithottt dis¬ 
assembling the top end components, how¬ 
ever, unless replacement of the primary’ 
chain is necessary. Refer to the ‘’Lower End” 
section, above. 

Primary Drive 

To remove the primary drive chain, simply 
lift the crankshaft out of the case and slip the 
chain off If necessary’, the mainshaft chain 
sprocket can be removed from the shaft and 
replaced. However, if the crankshaft 
sprocket is worn or damaged, the crankshaft 
itself must be replaced. 

Kick-Start Mechanism 

1. To disassemble the kick-start mecha¬ 
nism, first remove the kick-start shaft retain¬ 
ing pin and withdraw the shaft. Remove the 
gear assembly and return spring. Finally, 
take off the ratchet spring and remove the 
kick-start pawl. 

2. Check to make sure that the gear turns 
smoothly in one direction and locks in the 
other. The kick-start shaft diameter should 
not measure less than 19.93 mm (0.785 in.), 
and the inside diameter of the gear (shaft 
bore) should not exceed 20.08 mm (0.790 
in.). Replace parts as necessary’. 

3. Install the gear, kick-start flange, and 
return spring together in the lower crank¬ 
case. Hook the end of the spring on the case 
and force the flange down with a screwdriver 


to hook it on the pin. Install the kick-start 
shaft and shaft retaining pin. 

ASSEMBLY 

Reassemble the engine in accordance with 
the assembly procedures given in the “I^ower 
End” section, above. Install the engine in the 
frame and refill the engine with oil. Before 
starting the engine, crank it over with the 
starter (with the kill switch off) until oil pres¬ 
sure is developed. 

Gear Set and Shifter 

Mechanism 

DISASSEMBLY 

1. Remove the engine from the frame, fol¬ 
lowing procedures outlined in the beginning 
of this chapter. Remove the crankcase cover 
components according to the procedures 
given above. 

2. Remove the countershaft bearing re¬ 
tainer. 

3. Remove the upper crankcase mounting 
bolts. Turn the engine over and remove the 
lower crankcase bolts; separate the cases. 

NOTE. It is not necessary to remove the 
top end components to service the gear set 
or shifter mechanism. 

4. Lift out the complete mainshaft and dis¬ 
engage the primary chain. Remove the final 
driveshaft oil guide and lift out the drive- 
shaft. 

5. Pull out the shift fork shaft and remove 
the forks. 

6. Unscrew’ the neutral detent (stopper) 
bolt, remove the plunger, and remove the 
shift drum from the crankcase. 

7. Remove the outer (left-side) coun¬ 
tershaft ball bearing, slide the countershaft 
fifth gear off the shaft, and lift out the coun¬ 
tershaft assembly. 

8. The inner (right-side) countershaft 
is necessary’. The bearing should be removed 
with a slide-hammer type puller (Honda No. 
07048-30025). Gently heating the case may 
facilitate removal. 

Inspection 

NOTE: Do not disassemble the gear set 
unless inspection shows that replacement 
of individual gears is necessary. Gear shaft 
circlips are not reusable and must be re¬ 
placed with new ones whenever the gear 
set is taken apart. 

If the gear set is disassembled, carefully 
lay out each piece in the order it is removed 
to facilitate reassembly. 

1. Flush the transmission shaft bearings 
with clean motor oil and check operation. 
Bearing rotation must be smooth, effortless, 
and quiet. There must be no play between 
the inner and outer bearing races. If damage 
is noted, replace the bearings as a set. 

2. Install the countershaft and mainshaft 
assemblies in the crankcase and measure 
gear backlash with a dial gauge. “Backlash” is 
the amount of movement noticeable in a gear 
when the gear with which it meshes is locked 
in place. Maximum acceptable backlash is 
0.20 mm (0.008 in.) for all five sets. Replace 
any set of gears over this limit. 

Note that gears are always replaced in 
pairs. 

3. Check the gear teeth for damage, wear, 
or pitting. Pay close attention to the very 
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Transmission assembly (1969-1978) 


base of the teeth. Gears are surface- 
hardened, and if this hardened laser is dam¬ 
aged. what is left will not last long. Check the 
engaging dogs and/or dog slots on each gear 
for chipping or wear. Check that splined 
gears are a good fit on their shaft (neither too 
loose nor too tight) and that the splines on 
the shafts and on the gears are in good condi¬ 
tion Check that gears with plain Ixires can 
rotate freely but are not rixi loose on their 
shafts. Check all parts for damage due to 
overheating or lack of lubricant 

-4 Compute gear-to-shaft clearance (bush¬ 
ing clearance) of gears C,, C 2 , C 3 , M ,. and 
\1 5 by measuring the shaft diameter and 
comparing it to the inside diameter of the 
gears. Maximum acceptable clearance is 0.18 
mm (0.007 in.). Replace the gear, bush, or 
shaft if any gear Ikis clearance in excess of this 
amount. 

5. Measure the thickness of the shift fork 
fingers. Replace any fork whose fingers mea¬ 
sure less than 6.1 mm (0.24 in.) thick. 

6. Measure the diameter of the shift drum 
guide pin on each shift fork. Minimum ac¬ 
ceptable diameter is 6 6 mm (0.26 in.). Re¬ 
place the fork if pin diameter is less than this 

7. Check the inside diameter of each fork. 
Maximum acceptable inside diameter is 
13.04 mm (0.513 in.). Check shift fork shaft 
diameter at several places along its length. 
The fork must not be less than 12.9 mm 
(0.508 in.) thick at any place or replacement 
is in order. Roll the shaft along a flat surface 
and check that it is not bent If it is, 
straighten or replace the shaft, 

8. Examine the shift drum cam grooves for 
damage and wear. Measure the diameter of 
die drum. Replace it if the drum is worn to 
less than 11.95 mm (0.515 in.) on the right 
side, or 35.92 mm (1.414 in.) on the left side. 

Assembly 

1. Assemble the gear set components onto 
their shafts. Use new circlips. Fit the circlips 
with the smooth edge against the thrust 
washers. 

2. Install the right-side countershaft bear¬ 
ing in the case if it was removed. Installation 
will be facilitated by chilling the bearing for 
several hours before installation. Alternately, 
heat the case gently. 

3. Install the countershaft with gears in 
place. Fit the countershaft fifth gear onto the 
shaft, then the left-side bearing, 

4. Install the shift drum and neutral 
plunger. Neutral position on the shift drum is 
at the depression on the dnim. 

5. Install the shift forks with the forks 
marked “R” and “L" fitted to the grooves in 
the countershaft fourth and fifth (C4 and C5) 
gears, respectively. The fork marked "C“ is 
fitted to the mainshaft second and third gear 
unit. The pins at the back of the shift forks 
should be located in the shift drum aim groo¬ 
ves. Install the fork shaft into the case and 
through the forks. 

6. Place the bearing set ring in the bearing 
seat and install the final driveshaft assembly 
in the upper crankcase. Install the final 
driveshaft oil guide. 

7. Mount the primary chain on the main- 
shaft sprocket and lower the mainshaft as¬ 
sembly into place. Do not forget to position 
the bearing set rings in the bearing seats 
before installing the mainshaft. Make sure 
that the transmission is in neutral before as¬ 
sembling the cases. 
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8. The remainder of assembly is the re¬ 
verse of disassembly. Be sure to tighten the 
crankcase bolts to the proper torque in the 
proper order. For specifications and illustra¬ 
tions, refer to the assembly procedure in the 
“Lower End" section, above. 


MANUAL TRANSMISSION 
(1979-81) 

Primary Chain 

1. Place the primary chain over the pri¬ 
mary driven gears. Secure one gear, apply 79 
ft. lbs. of torque to the other. 

2. Measure the chain length. If the pri¬ 
mary’ chain measures more dian 131.1 mm 
(5.16 in.) in length, replace it. 

Primary Shaft 

1. The components of the shaft am be re¬ 
moved after removing the primary drive gear 
lockbolt. 

2. Check for scoring of the shaft surfaces 
and damage to the splines. Replace the shaft 
if such wear is noted. 

3. Check die gears for chipped, worn, or 
pitted teeth If any damage is noted, replace 
the gear and the gear with which it meshes. 

4. Check the gear bearings for looseness. 


noisy rotation, or visible damage to the balls. 
Replace as a set if either is damaged. 

Gear Set 

NOTE: Do not disassemhle the gear set 
unless inspection shows that rejdacnncnt 
of individual gears is necessary Gear shaft 
circlips are not reusable and must he re¬ 
placed with new ones whenever the gear 
set is taken apart. 

If the gear set is disassembled, carefully 
lay out each piece in the order it is removed 
to facilitate reassembly. 

1 Flush the transmission shaft bearings 
with clean motor oil and check operation 
Bearing rotation must be simxith, effortless, 
and quiet. There must be no play between 
the inner and outer bearing races. If damage 
or wear is evident, replace the bearings as a 
set. 

2. Install the countershaft and mainshaft 
assemblies in the crankcase and measure 
gear backlash with a dial gauge. “Backlash” is 
the amount of movement noticeable in a gear 
when the gear with which it meshes is locked 
in place Maximum acceptable backlash is 
0.12 mm (0.005 in.) for all gear pairs of the 
750. Standard backlash for the 750 is 0.024- 
0.074 mm (0.0009-0.0029 in.). For the 900, 
maximum acceptable backlash is 0.15 mm 
(0.006 in.). The standard backlash is 0.023- 
0.117 mm (0.0009-0.0046 in.). 




Honda 750-900 Fours 


Note that gears are always replaced in 
pairs. 

3. Check the gear teeth for wear, 
damage, or pitting. Pay close attention to the 
very base of the teeth. Gears are surface- 
hardened. and if this hardened layer is dam¬ 
aged or worn away, what is left will not last 
long. Check the engaging dogs and/or dog 
slots on each gear for chipping or wear. 
Check that splined gears are a good fit on 
their shaft (neither too loose nor too tight) 
and that the splines on the shafts aifd on the 
gears are in good condition. Check that the 
gears with plain bores can rotate freely, but 
are not too loose on their shafts. Check all 
parts for damage due to overheating or lack of 
lubrication. This is indicated many times by 
bluish discoloration of the components. 

4. Check the gear inside diameter of the 
mainshaft 4th and 5th gears and the coun¬ 
tershaft 1st and 3rd gears. Compare the read¬ 
ing to the serviceable limit given in the speci¬ 
fications chart at the end of this section. 

5. Check the outside diameter of the 
mainshaft 5th gear and countershaft 1st gear. 
Check the inside diameter of the coun¬ 
tershaft 1st gear 

Compare the measurements to the specifi¬ 
cations given at the end of this section. 

6. Measure the mainshaft outside diame¬ 
ter at the spot on which the mainshaft 4th 
gear rides. If less than 27.93 mm (1.10 in.), 
replace the mainshaft. 

7. Measure the diameter of the coun¬ 
tershaft at the places where the countershaft 
1st gear bushing and the countershaft 3rd 
gear ride. Compare to the specifications at 
the end of the section. 

8. Compare the gear to shaft or bushing to 
shaft clearances. It should not exceed 0.10 
mm (0.004 in ) for mainshaft 4th gear to shaft, 
countershaft 1st to its bushing, countershaft 
1st bushing to its shaft, or countershaft 3rd to 
the shaft. It should not exceed 0.12 mm 
(0.005 in.) for the mainshaft 5th gear to its 
bushing. 

Shift Drum 

1. To remove the shift drum assembly 
from the case half, remove the bearing stop¬ 
per plate. Take out the shift fork shaft and the 
shift forks. Remove the shift drum. 

2. Measure the thickness of the shift fork 
fingers Replace any fork whose fingers mea¬ 
sure less than 6.1 mm (0.24 in.) thick. 

3. Check each fork for w ear or chipping of 
the guide pin and replace if the pin is not in 
good condition. 

4. Check the inside diameter of each fork. 
Maximum acceptable inside diameter is 
13.04 mm (0.513 in ). Check shift fork shaft 
diameter at several places along its length. 
The fork must not be less than 12.9 mm 
(0.508 in.) thick at any spot or replacement is 
in order. 

Roll the shaft along a Hat surface and check 
that it is not bent. If it is, straighten or re¬ 
place it. 

5. Examine the shift drum pin grooves for 
damage and wear. 

6. Installation is the reverse of removal. 
Note that the shift forks are not in¬ 
terchangeable. Be sure to use a non-per- 
manent thread-locking compound on the 
shift drum bearing retainer screw threads. 
The shift fork shaft should be a fairly snug fit 
in the shaft holes in the case. Check for wear 
or burrs in these holes. 


Transmission Assembly 

1. If the gear sets have been removed 
from the shafts, use nnv shaft circlips. Fit the 
circlips with the smooth edge against the 
thrust \v ash ers. 

2. The mainshaft bearing is press-fit on its 
shaft and should be driven on with a special 
tool or a suitable drift. 

3. Be sure to align the oil holes in any 
gears or bushings with the oil holes in the re¬ 
spective shaft. 

The mainshaft 5th gear bushing has such 
an oil hole as does the countershaft 5th gear. 

4. Be sure that the set rings are in place on 
the loaded sides of the transmission shafts 
Be sure that the dowel pin is in place in the 
case to locate the counter shaft. 

5. Countershaft oil sea) must be 
40 x 62 x 13.5-2 only 

6. When fitting the shafts, be sure that 
they are properly seated and located by the 
set rings and dowel pin. Make sure that the 
oil seal lip is seated in the groove. 

7. Check the crankcase oil orifaee for a 
clogged condition before assembly 

The remainder of the procedure is the re¬ 
verse of disassembly. 

Refer to “Crankcase Assembly," above. 

AUTOMATIC TRANSMISSION 
Transmission Oil Pressure 

1. The transmission oil pressure can be 
checked by means of an oil pressure gauge 
and gauge fitting (tool No. 07510-3930100 \ 
The crankcase is equipped with a pressure 
gauge fitting on the left side bottom 

2. Park the machine on the center stand 
and apply the parking brake. 

3. Warm the engine until operating tem¬ 
perature is reached. Shut oil the engine and 
connect the pressure gauge. 

4. Restart the engine. With the transmis¬ 
sion in neutral and the engine idling at 1,500 
rpm, oil pressure should be 57-114 psi. 

CAUTION. Do not ret up the engine with 
the gunge attached 

5. If the pressure is not within specifica¬ 
tion, refer to the chart, "Transmission Trou¬ 
bleshooting. Automatic Transmission" in 
chapter 9. 

Stall Speed Test 

Before attempting this test, observe the fol¬ 
lowing precautions. 

a. Do not let the test last for more than 
10 seconds per test. 

b. Do not shift gears at any engine 
speed above idle. 

c. No oil pressure gauge must be con¬ 
nected 

d. The engine must be at operating 
temperature. 

1 Park the motorcycle on the center stand 
with the rear wheel supported firmly off the 
ground and the parking brake set. 

2. Connect a tachometer. 

3. Wlien the engine is at operating tem¬ 
perature, shift into low. Open the throttle. 
The engine should stall out at 2,500-2,900 
rpm. 

If stall speed is not within this specifica¬ 
tion, refer to the chart, “Transmission Trou¬ 
bleshooting: Automatic Transmission" in 
chapter 9. 

4. Shift into drive, and repeat the test. 


Regulator Valve 

The regulator valve should be trouble-free, 
and removal should not be attempted unless 
the automatic transmission troubleshooting 
chart in chapter 9 indicates that a malfunc¬ 
tion is probable. 

REMOVAL 

1. Drain the oil. 

2. Remove the oil pan. Remove the oil 
screen. 

3. Unbolt and remove the distribution 
plate. Unbolt and remove the regulator 
valve. 

INSPECTION 

Disassembly of the valve is not possible. 
Check by substituting a new valve. 

INSTALLATION 

Installation is the rev erse of removal. Use a 
new drain plug washer, and tighten the drain 
plug to 25-33 ft. lbs. 


Gear Set/Clutches 

REMOVAL 

1 Remove the engine from the frame. 
Remove the oil filter case. 

2 Remove the side cover components; 
torque converter, breaker point assembly, 
left-side ease with shifter mechanism, and oil 
pump. 

It is not necessary to disturb the top end 
components. 

3. Remove the upper crankcase bolts, turn 
the engine over and remove the lower crank- 
ease bolts. Separate the crankcase halves. 

4 Lilt out the primary shaft and disengage 
the Hy-Vo driv e chain. Lift out the mainshaft 
and countershaft. 

NOTE: Do not disassemble the transmis¬ 
sion shafts unless it is necessary. Gears can 

he visually inspected in place. 

INSPECTION 

1. Check the condition of the gears, not¬ 
ing any wear to the teeth, cracks, or scoring. 
Replace any damaged gears, and the corre¬ 
sponding gear with which the damaged gear 
meshes. 

2. Check the transmission shafts for scor¬ 
ing or wear. 

3. Check the shaft and gear ball and 
needle bearings. Bearings must be free of 
discoloration, and must have effortless, quiet 
movement. For ball bearings, there should 
be no axial or radial play of the inner race rel¬ 
ative to the outer. 

If any bearing is worn or damaged, replace 
the set. 

4. Taking care that the friction disc is not 
damaged in the process, measure the clear¬ 
ance between the clutch end plate and the 
top friction disc using a feeler gauge blade. If 
the measured distance is not within 0.5-0.8 
mm (0.020- 0.032 in.), replace the end plate. 

End plates are fitted with a code number 
which indicates their thickness. New plates 
are available in six thicknesses according to 
the following table: 
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C <k/< V«i 

rtiicinr*» mm in 

1 

1 8 0071 

2 

2 1 0083 

3 

2 4 0 095 

4 

270 106 

no mark 

300 118 

6 

3.3 0 130 


5 Applving c.'ompifsscil air to tlu* oil 
passage at tin* hack of tlu* clutch, check that 
the clutch engages, and disengages when the 
pressure is removed. If it does not. check the 
clutch piston. 

fi. To disassemble the clutch, a special 
tool is necessarv to compress the assembly 
while the snap-ring is removed. 

('AITK)N. It is not safe to attempt disas¬ 
sembly without the special tool. 

7 Fit the assembled clutch to the tool 
and compress the return spring. 


S Hemove the small snap-ring. Remov e 
the large snap-ring and separate the clutch 
components, noting their locations to avoid 
interchanging the positions of the various 
parts 

9 Apply compressed air to an oil passage 
at the rear of the clutch to force out the 
clutch piston. 

10. Check tin* Iree length of the clutch re¬ 
turn spring. Replace it if shorter than 36 C 
mm (1.42 in ). Standard length is 39.7 mm 
(1.56 in.). 

11. Check the thickness of tin* clutch fric¬ 
tion discs and replace them as a sc» if am is 
thinner than 1.9 mm (0 075 in.). Standard 
thickness is 1.95-2 05 mm (0.077-0.081 in.). 

12 Check the thickness of the steel 
plates. Standard thickness and serviceable 
limits are the same for the friction discs (step 
11 ). 

13. Be sure all oil passages are clear. In¬ 
spect the check valv e for loose rivets. 


14 Assembly is the reverse of disas- 
semhlv Lubricate the clutch piston before 
installation and rotate it while pressing down 
to install it. Be sure the piston is fulls seated. 

Install the oil seal rings so that their 
endgaps are 180° apart 

15. II new plates have been fitted, check 
disc-to-top plate clearance as in step 4 


INSTALLATION 

Installation is tin* reverse of removal. 
Thoroughly lubricate all parts with motor oil. 

Tighten the crankcase mounting bolts in a 
cross pattern to the proper torque: 

8 mm 15-18 ft lbs 
6mm 7 — 10ft. lbs 


Engine Specifications 
5-Speed. 1969 -1978 


Purl 

.. 

Smiccatflr hum 

CYLINDER HEAD 



Valve run-out 

— 

0 05 0.002 

Valve guide bore 

6 60 - 6 61 0 2598 - 0.2602 

6 64 0 2614 

Valve stem guide clearance 



Intake 

0 010-0 030 0 0004 - 0.0012 

0 080 0 0031 

Exhaust 

0 040- 0 060 0 0016 - 0 0024 

0 10 0.0039 

Valve spring free-length 



Inner 

38 1/1.50 

37.01.457 

Outer 

41.2/1.62 

40 0 1 575 

Cam valve lift 



Intake 

7 98-8 02 0.314-0 316 

— 

Exhaust 

7.48-7.52 0.295-0296 

— 

Cam heighi 



Intake 

_ 

35.861 411 

Exhaust 

— 

35 36 1.392 

Cam base circle diameter 

27 98-28 02 1 102-1 103 

27,931.100 

Cam run-out 

— 

0 1/0 004 

Cam bearing diameter 

22.02 - 22.04 0.867 - 0.868 

220 0.870 

Rocker arm inside diameter 

12.00-12.02 0 472-0.473 

12 05 0.474 

Rocker arm shaft diameter 

11 97-11 98 0 471-0 472 

11.94 0 470 

Rocker arm-to-shaft clearance 

— 

0 11 0 0044 

CYLINDERS. PISTONS. RINGS 



Cylinder bore 

61 01-61 02 2 4020-2 4024 

61.1 2 4055 

Taper and ovality 

— 

0050 002 

Piston diameter 

60 97-60 99 2 4002-2 4009 

60 85 2.3957 

Wrist pm hole diameter 

15 00-15 01/05906- 05909 

15 08 0 5937 

Wrist pin diameter 

14 99-15 00 0 5903-0 5906 

14 960 589 

Available piston oversizes 

0.25. 0.50. 0.75. 1.00 mm 

— 

Ring end-gap 



Compression 

0.2-0 4 0 008-0 016 

070028 

Oil (one piece) 

01-0 3 0 004-00012 

070.028 

Ring side clearance 



Top compression 

0 04-0 07/00015-00028 

0 18 0 007 

Second compression 

0025-0.055 0 001-0002 

0.17/0.0065 

Oil (one piece) 

0 010-0.040 0 0004 - 0 0012 

0 11 0.0044 

CRANKSHAFT AND CONNECTING RODS 



Crankshaft journal diameter 

35.99-36 00 1 4169-1 4173 

3594 1.415 

Taper and ovality 

— 

0050002 

Bearing clearance 

0 020-0 046 0 0008-0 0018 

0 08 0 0032 

Crankpm diameter 

35.99-36.00 1 4169-1.4173 

3594 1 415 

Con rod bearing clearance 

0020 - 0.046 0 0008 - 0 0018 

0 08 0 0032 

Wrist pm bushing diameter 

15.016-15 034 0.5912-0 5919 

1507 0.5933 

CLUTCH 



Friction plate thickness 

3 42-3 58 0.135-0 141 

3.10.122 

Plate warpage 

— 

0 03 0012 

Spring free-length 

31 94 1 258 

30.5' 1 201 

Spring tension (lb. @in.) 

215-227 @0 98 

199 @ 0 98 

TRANSMISSION 



Shift drum diameter 



Right side 

— 

11 95 0 515 

Left side 

— 

35 92 1 414 

Shift fork inside diameter 

— 

13 04 0.513 

Shift fork finger width 

— 

6 10 0 240 

Gear backlash 

0 044 - 0 140 0 0018 - 0 0055 

0 20 0 008 
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Engine Specifications 
750A 


Part 

Standard imm/in 

Serviceable Limit 
{mrnltn > 

CYLINDER HEAD 

Valve run-out 


0 05 0.002 

Valve guide bore 

6.60-6.61 0.2598-0.2602 

6 64 0.2614 

Valve stem/guide clearance 

Intake 

0 01-0.03 0 0004 - 0 0012 

0.08 0 0031 

Exhaust 

0.04 - 0.06 0.0016- 0.0024 

0.100 0039 

Valve sprfng free-length 

Inner 

38.1/1.50 

37.0/1.457 

Outer 

41.2/1.62 

40 0/1.575 

Cam height 

Intake 

35.314 1.3903 

35.24 1.3874 

Exhaust 

34.893 1.3737 

34821.3709 

Cam run-out 

— 

0.1 0.004 

Cam journal diameter 

Center 

21789-21.810/0.8578-0 8587 

21 74 0.8559 

Ends 

21 939-21.960 0 8637 - 0 8646 

21 89 0.8618 

Cam bearing diameter 

22 02-22.04 0.8669-0.8678 

22.00 0 866 

Rocker arm inside diameter 

12 00-12.02 0.472-0.473 

12.05/0.474 

Rocker arm shaft diameter 

11 97-11 98 0 471-0 472 

11.94 0.470 

Rocker arm-to-shaft clearance 

— 

0.11/0.0044 

CYLINDERS, PISTONS. RINGS 

Cylinder bore 

61 01-61.02 2.4020-2 4024 

61 1/2.4055 

Taper and ovality 

— 

0.05 0.002 

Piston diameter 

60.97-60 99 2 4002-2 4009 

60.85/2.3957 

Wrist pin hole diameter 

15.00-15.01 0 5906-0 5909 

15 08 0.5937 

Wrist pin diameter 

14 99-15.00 0 5903 - 0.5906 

14 96.0 589 

Available piston oversizes 

0.25, 0 50. 0.75, 1 00 mm 

— 

Ring end-gap 

Compression 

0 2-0 4 0 008-0 016 

0 7 0028 

Oil (one piece) 

0 1-0.3 0 004 - 0 0012 

0.7/0.028 

Ring side clearance 

Top compression 

0 04-0.07 0 0015-0.0028 

0.18/0.007 

Second compression 

0 025-0.055/0 001-0 002 

0.17/0 0065 

Oil (one piece) 

0.010-0 040 0 0004 - 0.0012 

0.11/0 0044 

CRANKSHAFT AND CONNECTING RODS 
Crankshaft journal diameter 

35 99-36.00 1 4169-1 4173 

35.94 1.415 

Taper and ovality 

— 

0 0 50.002 

Bearing clearance 

0 020-0 046 0.0008-0 0018 

00800032 

Crankpin diameter 

35 99-36 00 1.4169-1.4173 

35.94 1 415 

Con rod bearing clearance 

0 020-0 04 6 0 0008 - 0 0018 

0 08 0 0032 

Wrist pin bushing diameter 

15.016-15.034 0.5912-0 5919 

15.07 0.5933 

TORQUE CONVERTER 

Stator hub outside diameter 

39 957-39 991 1.5738-1.5745 

39 9/1.571 

Stator hub inside diameter 

26 000 - 26 033 1 0236-1 0249 

26.1/1 028 

Stator side plate thickness 

5 95-6 00 0 2343-0 2362 

5.9 0 232 

TC cover bushing inside diameter 

13.000-13 018 0.5120-0.5125 

13 0/0 512 

Thrust washer thickness 

27 x 54 x 2 

1.95-2.05 0.0768-0 0807 

1.9 0.075 

38 x 66 x 2 

1 95 - 2 00 0.0768 - 0 0787 

1.9 0.075 

Oil pressure relief valve-to-body clearance 

0 025-0 070 0 001-0 0028 

0.10.004 

CLUTCH 

Initial clearance 

0.5-0 8 0.020-0 032 


Return spring free-length 

39 7 1 563 

36.0/1 42 

Friction plate thickness 

1.95- 2.05 0 0768 - 0 0807 

1.9/0.075 

Steel plate thickness 

1 95-2.05 0 0768 - 0 0807 

1.9 0.075 



Engine Specifications 

750, 1979-1981 


Part 

Standard \mmhn 

Serviceable Limit 
\mm!in ) 

CYLINDER HEAD 

Valve run-out 

— 

0.05/0 002 

Valve guide bore 

5 500-5 515 0.2165-0.2171 

5.54 0.218 

Valve stem dia. 

Intake 

5.475-5.490 0.2156-0.2161 

5 47/0.215 

Exhaust 

5 455-5.470 0.2148-0 2154 

5 44 0.214 

Valve stem guide clearance 

Intake 

— 

0.07/0.003 

Exhaust 

— 

0.09 0.004 

Valve spring free-length 

Inner 

40.7/1.60 

39.8/1.57 

Outer 

43.9/1.73 

42.5/1.67 

Cam height 

Intake 

37.000-37.160/1.4567-1.4630 

36.91 45 

Exhaust 

37.500-37.660 1 4763-1.4827 

37.4/1.47 
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Engine Specifications 

750, 1979-1981 (cont.) 



• 

Sm icrahlr limit 

Part 

Standard mmhn ) 

i mmhn 

CYLINDER HEAD 



Cam bearing clearance 

A.F.E.L 

0 040-0 082 0 0016-0 0032 

0 130.0051 

Gear holder. G 

0 062-0 109 0 0024 - 0 0043 

0.16/0 0063 

B. H, C.J 

0 065-0.139 0.0033-0.0055 

0 19 0 0075 

D.K 

0 062-0 109 0 0024-0 0043 

0.16 0 0063 

Cam run-out 

— 

0.05,0 002 

Valve lifter outside diameter 

27.972-27.993 1 1013-1 1021 

27 96 1 101 

Valve lifter bore 

28 000-28 016/1.1024-1.1030 

28.04,1.104 

Lifler-to-head clearance 

— 

0 07/0 003 

CYLINDERS. PISTONS. RINGS 

Cylinder bore 

62.000-62.010/2 4409-2 4413 

62 102.445 

Warpage 

— 

0 100.004 

Ring side clearance 

Top 

0 030-0 665 0 0012-0 0026 

0 09 0 004 

Second 

0 025-0.055/0 0010-0 0022 

0.090004 

Ring end-gap 

Top.second 

0.10- 0 30 0 004 - 0 012 

0.5/0.020 

Oil 

0.3-0.9 0.012-0 035 

1.1/0.043 

Piston diameter 

61 95-61.98 2.439-2 440 

61.902.437 

Wrist pm bore 

15 002- 15.008 0 5906 - 0 5909 

15.050 593 

Rod small end diameter 

15.016-15.034 0 5912-0 5919 

15.07 0.593 

Wrist pin diameter 

14.994-15.000 0.5903-0 5906 

14 98 0 590 

Piston-to-pin clearance 

— 

0.04/0.002 

Piston-to-cylinder clearance 

— 

0.10 0 004 

CRANKSHAFT AND CONNECTING RODS 

Big end side clearance 

0.05-0.200.002-0 008 

0.3 0 01 

Run-out 

— 

0050002 

Crankpin bearing clearance 

0.020-0.060 0.0008-0 0024 

0.08 0.003 

Crank journal bearing clearance 

0 020-0.060 0 0008 - 0 0024 

0.08 0 003 

Journal taper and ovality 

— 

0.05 0.002 

Cam chain length 

309 05-309.35/12.167-12.179 

311.8 12.28 

Primary chain length 

129.78-129 98/5.109-5.117 

131.1/5.16 

CLUTCH 

Spring free-length 

34.2/1.35 

32.8/1 29 

Plate warpage 

— 

0.3 0.012 

Disc thickness 

3.72-3.88 0.146-0.153 

3.4 0.13 

TRANSMISSION 

Shift fork inside diameter 

13 000-13 018/0 5118-0 5125 

13 04 0.513 

Finger thickness 

6.43 - 6.50 0.253 - 0.256 

6.1/0 24 

Shift fork shaft diameter 

12 966-12 985/0 5104-0 5112 

12.90 0.508 

Backlash 

0.024 - 0.074/0.0009- 0.0029 

0 12/0.005 

Gear inside diameter 

M4. 03 

28 020-28 041/1 1031 -1 1040 

28.06 1.105 

M5 

31.025-31.050/1 2215-1.2224 

31.07/1.223 

Cl 

25.000-25.021/0 9843-0 9851 

25.06 0.987 

Shaft diameters 
at M4 

27 959-27 980 1.1007-1.1016 

27.93 1.100 

at Cl bushing 

21.987 - 22 000 0.8656 - 0.8661 

21 93 0.863 

at C3 

27.959-27.980/1.1007-1 1016 

27.93 1.100 

Clearances 

M4 to shaft 


0.100 004 

M5 to bushing 

— 

0 12/0 005 

Cl to bushing 

— 

0.10/0.004 

Cl bushing to shaft 

— 

0.10 0 004 

C3 to shaft 

— 

0 10,0.004 



Engine Specifications 



900, 1980-1981 




S mtcrahlr limit 

Fart 

Standard (mmhn ) 

mmhn ) 


CYLINDER HEAD 
Cam lobe height 
Intake 
Exhaust 

Cam bearing clearance 

A. F.E.L 

Gear holder, G, D. K 

B. H.C.J 


37 420-37 580 1 4732-1.4795 37.3/1 47 

37 920-38 080 1,4929-1 4992 37 8 1.49 

0 040-0.082 0 0016-0 0032 0 13 0.005 

0 062-0 109 0 0024 - 0 0043 0 16 0 006 

0 085-0.139 0 0033-0 0055 0.19 0 008 
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Engine Specifications 
900, 1980-1981 (cont.) 


Part 

Standard (mm/in.) 

Serviceable Limit 

(mmHn.) 

CYLINDER HEAD 

Camshaft run-out 


0.1 0 004 

Side clearance 

0.05-0.25/0.002-0.10 

0.4 0.02 

Valve lifter OD 

27.972-27.993/1.1013-1.1021 

27.96 1.101 

Valve lifter bore ID 

28.010-28.026 1.1028-1.1034 

28.035/1.1037 

Lifter-to-cylirjder head 

— 

0.07/0.003 

Valve spring free-length 

Outer 

43 9 1.73 

42.5/1.67 

Inner 

40.7 1.60 

39.8/1.57 

Valve stem diameter 

Intake 

5.475 - 5.490 0.2156 -0 2161 

5.47/0.215 

Exhaust 

5.455-5.470 0.2148-0.2154 

5 45 0.215 

Valve guide ID (IN and EX) 

5.500-5 5150.2165-0.2171 

5 54 0.218 

Valve-to-guide clearance 

Intake 

0.010- 0.040 0.004 - 0.0016 

0.07/0.003 

Exhaust 

0 030-0.060 0.0012-0.0024 

0 09 0.004 

Valve seat width 

1.0/0 004 

1.5/0 06 

Cylinder head warpage 

— 

0.10 0 004 

Cam chain length 

175.70-175 92 6 917-6.926 

177.3 6.97 


CYLINDERS, PISTONS, RINGS 


Cylinder bore diameter 

64 500- 64 510 2.5393 - 2.5397 

64 60 2.543 

Piston diameter 

64 46 - 64 4 92.538 - 2.539 

64 4 0 2.535 

Piston wrist pm bore 

15.002-15 008 0.5906 - 0 5909 

15.05 0.593 

Con rod small end ID 

15.016-15.034 0.5912-0 5919 

15.076 0.5935 

Wrist pin diameter 

14 994-15.000 0.5903-0.5906 

14.98 0.590 

Piston-to-pin clearance 

0.002 -0.0014 0 0001 -0 0006 

0.04 0 002 

Cylinder-to-piston clearance 

0.01-0.05 0 0004-0 002 

0.10 0 004 

Wrist pin-to-rod clearance 

0.016 - 0 040 0 0006 -0 0016 

0.060 0.0024 

Piston ring-to-groove clearance 

Top and second 

0 015-0 045 0.0006 - 0 0018 

0.090004 

Piston ring end-gap 

Compression rings 

0.15-0 300 006-0.012 

0.5/0 02 

Oil rails 

0.30-0.90 0 012-0.035 

1.1/0 04 


CLUTCH 

Clutch spring free-length 

Disc thickness 

Plate warpage 

35.3 1.39 

3 72-3 88 0.146-0.153 

33.9/1 33 
3.40.13 

0 300012 

CRANKSHAFT AND CONNECTING RODS 

Big end side clearance 

0.05-0.20/0 002-0 008 

0.30.01 

Run-out 

— 

0.05 0.002 

Crankpin bearing clearance 

0.020-0 060 0 0008-0.0024 

0 08 0 003 

Crank journal bearing clearance 

0.020-0.060 0.0008-0 0024 

0.08 0.003 

Journal taper and ovality 

— 

0 05/0 002 

Cam chain length 

309.05-309 35/12.167-12.179 

311.8/12.28 

Primary chain length 

129.78-129.96 5.109-5.117 

131,1/5.16 


TRANSMISSION 

Backlash 

1st. 2d 

0.021-0 110 0 0008-0.0043 

0.15/0 006 

3rd. 4th. 5th 

0.023-0.117 0 0009-0.0046 

015/0.006 

Shift fork ID 

13 000-13.018 0.5118-0.5125 

13 04 0 513 

Shift fork finger thickness 

6 43 - 6.50/0.253 - 0.256 

6 1/0.24 

Shift fork shaft diameter 

12.966-12.985 0.5104 - 0.5112 

12.90 0.508 

Gear inside diameter 

M4, C3 

28.010-28 041/1.1031-1.1040 

28.061.105 

M5 

31.025-31.050/1.2215-1.2224 

31.07 1.223 

Cl 

25 000-25 021/0 9843-0 9851 

25.06 0 987 

Shaft diameters 

at M4 

27.959-27.980 1 1007-1.1016 

27.93/1.100 

at Cl bushing 

21 987-22.000 0 8656-0.8661 

21.93 0.863 

at C3 

27.959 -27.980 1.1007-1.1016 

27.93/1.100 

Clearances 

M4 to shaft 

— 

0.10/0.004 

M5 to bushing 

— 

0.120.005 

Cl to bushing 

— 

0.10/0.004 

Cl bushing to shaft 

— 

0.10/0 004 

C3 to shafl 

— 

0.10/0.004 


SUBTRANSMISSION 



Reduction drive gear ID 

31.000-31.025/1.220-1.221 

31.04/1.222 

Drive gear collar OD 

30.950-30.975/1.218-1.219 

30.94/1.218 

Reduction driven gear ID 

25.000-25.021/0.984 - 0.985 

25.04/0.986 

Final drive gear shaft OD 

24.959-24.980 0.982 -0.983 

24.95/0.982 

Damper spring free-length 

107.7/4.24 

— 

Drive gear backlash 

0.08 -0.18 0.003 - 0.007 

0.25/0.010 

Shift fork finger thickness 

6.00-6.10/0.236-0.240 

5.7/0.22 

Reduction gear backlash 

0.072-0.143/0.003 - 0 006 

0.20/0.008 
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Torque Specifications 
1969-1978 


Part 

Manual 
Irimimiiiinn 
ft //.. 

:v>.\ 

ft //.» 

Alternator rotor bolt 

58-65 

72-87 

Cam bearing cap nuts 

7-9 

7-9 

Cam cover 

6-8 

6-8 

Camshaft sprocket bolts 

12-14 

13-16 

Clutch hub nut 

33-36 

— 

Torque converter turbine 



set bolt 

— 

9-12 

Connecting rod cap nuts 

15-16 

15-16 

Crankcase bolts (8 mm) 

16-18 

16-18 

Crankcase bolts (6 mm) 

8 

8 

Cylinder head nuts 

15-18 

15-18 

Cylinder head bolts (6 mm) 

8 

8 

Cylinder studs 

15-16 

15-16 

Dram plug 

25-29 

25-33 

Exhaust flange nuts (6 mm) 

6-9 

6-9 

Gearshift return spring 

15-22 

— 

Oil gallery cap 

7-10 

7-10 

Oil filter bolt 

22-24 

22-24 

Oil pressure switch 

11-15 

11-15 

Oil pump bolts 

6-7 

6-7 

Shift pivot bolt 

— 

17-20 

Shift lever bolt 

6-7 

6-7 

Spark advancer bolt 

6-9 

6-9 

Spark plugs 

12 

12 

Starter clutch screws 

15-17 

17-20 

Tachometer gear holder 



screws 

7-10 

— 

Tappet adjuster locknut 

11-12 

8-11 

Tappet cap 

7-10 

7-10 


Torque Specifications 
1979-1981 

Part 

Torque 

i/r //« ) 

Cylinder head cover 

6-9 

Cam holder 

9-12 

Cylinder head 

26-29 

Cam sprocket bolts 

13-15 

Spark plugs 

9-12 

Crankcase 8 mm 

15-18 

Alternator rotor bolt 

58-72 

Primary shaft 

58-72 

Mainshaft 

28-30 

Drive (engine) sprocket 

24-27 

Con rod nuts 

22-25 

Oil filter bolt 

20-23 

Oil pressure switch 

11-14 

Neutral switch 

11-14 

Oil drain plug 

25-29 

Oil pipe banjos 

15-18 

Spark advancer bolt 

24-27 

Starter clutch 

19-22 


General Torque Specifications ® 


Fastener 

Torque 
ft //>« ) 

6-mm hex boltnut 

6-9 

6-mm flange bolt 

7-10 

8-mm hex boltnut 

13-16 

8-mm flange bolt 

17-22 

10-mm hex bolt nut 

22-29 


©unless otherwise noted 
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LUBRICATION 

SYSTEM 

CHECKING OIL PRESSURE 
1969-78 

1 Oil pressure c.m lie cheeked after re¬ 
moving the oil gallery cap on the right side of 
the engine and fitting pressure gauge adapter 
(No. 07510-30(XXXX)' and gauge (No. 075(X> 
3(XXXXX)). 

2. At engine operating temperature (oil 
temperature 140°F/60°C) oil pressure should 
he 50-64 psi (3.5-4.5 kg/sq cm) at 3.(XX) 
rpm. 

1979-81 

Oil pressure can he checked after removing 
the oil pressure switch behind the cylinders. 
Use Honda service tools No. 07506-30(XXXX) 
(oil pressure gauge) and No. 07510-4220100 
(adapter). 

Check the pressure when the engine is at 
operating temperature (about 176 o F/80°C). 
At 7,(XX) rpm, oil pressure should he 71 psi. 
If the oil is cold, pressure may he somewhat 
higher. 

ENGINE OIL PUMP SERVICE 

1969-78 (Except 750A) 

REMOVAL AND INSTALLATION 

The oil pump can he removed without re¬ 
moving the engine from the frame. The pro¬ 
cedure is as follows; 

1. Drain the crankcase oil 

2. Remove the crankcase sump (oil pan). 

3. Remove the three oil pump mounting 
holts and withdraw the pump. 

Installation is in reverse order orf removal. 
Observe the following points; 

a. Use new gaskets and o-rings. 

1). Do not forget to install the three oil 
guide pins and o-rings when installing the 
pump. 

c. Refill the engine with oil 

DISASSEMBLY 

1. Remove the three side cover mounting 
holts from the oil pump. 

2. Remove the left cover (opposite the oil 
pump drive gear) and remove the inner and 
outer delivers rotors. 

3. Remove the dowel pin from the drive 
gearshaft and withdraw the shaft 

4. Remove the inner and outer scavenge 
rotors. 

5. Remove the metal oil strainer from the 
bottom of the pump. Remove the four holts 
at the pump base and separate the rotor 
housing from the pump body. 

6 Remove the check valve cap holts and 
remove the cap. Withdraw the check valve 
and spring. 

7. Unscrew the oil pressure relief valve 
cap and withdraw the valve and spring. 

INSPECTION 

1. Clean the oil strainer in solvent and 
replace it if damaged in any way. 

2. Examine the side cov ers, rotor housing, 
and pump body for damage and stress cracks. 

3. Assemble each outer rotor, in turn, into 


the housing and measure the clearance be¬ 
tween the rotor and housing. Clearance 
should not exceed 0.35 mm (0.014 in.). 

4 Install each inner rotor, in turn, into its 
matching outer rotor and measure clearance 
between the inner rotor tips and the outer 
rotor, as illustrated. Clearance should not 
exceed 0.35 nun (0.014 in.). 

5. If the clearance limit is exceeded in 
steps 3 or 4 above, the housing and rotors 
should be measured for wear and should be 
replaced as necessary. Rotors should be re¬ 
placed in sets (inner and outer) only. 

6. Measure the diameter of the check 
valve and check valve cylinder bore. Mea¬ 
surements should be within the limits given 
in the “Oil Pump Specifications” chart at the 
end of this chapter. Hie calculated clearance 
between the valve and bore should not ex¬ 
ceed 0.17 mm (0.0067 in.). Replace the valve 
and/or oil pump body if worn beyond specifi¬ 
cation. 

7 Check the oil pressure relief valve and 
bore in the same manner as above (step 6). 
Calculated clearance should not exceed 0.10 
mm (0.0039 in.). 

8. Check rotor end-play by measuring the 
thickness of each outer rotor, in turn, and 
subtracting this from the measured depth of 
the corresponding rotor housing. Calculated 
endplay at either side of the pump should not 
exceed 0.12 mm (0.0047 in.). Replace the 
rotor housing or rotors as necessary (refer to 
"Oil Pump Specifications"). 

ASSEMBLY 

Assembly is in reverse order of disassembly. 
The following points should lie noted: 

a. Oil pump rotors are fitted with 
punch marks and should be installed so 
that both punch marks face the same direc¬ 
tion. 

b. Do not reuse old o-rings. 

c. Lubricate all moving parts with fresh 
oil before installing. 

d. Be sure that the drive pins are se¬ 
curely installed in the drive gearshaft. 

e. After the pump is assembled, turn 
the drive gear by hand to make sure that 
the pump operates smoothly. 

f. Before installing the pump in the 
crankcase, immerse it in oil and turn the 
drive gear until the pump is filled. 

750A 

REMOVAL AND INSTALLATION 

The oil pump can be removed without re¬ 
moving the engine from the frame. 

1. Drain the oil. 

2. Remove the gearshift lever, kick-start 
rubber, and left-side footpeg. 

3. Remove the rear portion of the left-side 
crankcase cover Have a drip pan ready be¬ 
neath the cover to catch any oil residue. 

4. Remove the left side case. Unbolt and 
remove the oil pump. 

The oil distribution plate and regulator 
valve, as well as the filter screen, are accessi¬ 
ble after the oil pan is removed. Refer to 
chapter 4 

Installation is the reverse of removal. Note 
the following points 

a. Use a new case gasket 

b. Be sure the pump internals are 
thoroughly lubricated before installation 

c. Tighten the oil pump 1 Kilts securely. 
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Measuring clearance between the outer rotor and 011 pump mou " ,ln 9 bo "» <* rrow »> 
the pump body 

1. Remove the rider footpegs. Remove 
the gearshift lever. 

2. Remove the left rear crankcase cover. 

3. Remove the oil pump cover (6 bolts). 

4. Remove the oil pump by removing the 
4 bolts (do not remove the phi Hips screws at 
this point). 

5. Installation is the reverse of removal. 
Lubricate the pump internals by filling it 
with motor oil. Use a new pump gasket. 
When installing the pump, engage the gears 
carefully. Be sure that the dowel pin in the 
lower right-hand comer is fitted 

6. After the pump cover is installed, be 
sure that the neutral switch wire is properly 
arranged and secured with its clamp. 


DISASSEMBLY 


DISASSEMBLY 

1. Remove the two bolts which hold the 
oil pump cases together and separate the case 
halves, removing the pump cover. Remove 
the pump body after taking out the shaft pin. 

2. Remove the inner rotor, outer rotor,, 
and the remaining pump shaft pin. Withdraw 
the shaft. 


Measuring inner rotor to outer rotor clearance 


1. Remove the two phillips screws which 
secure the pump body cover. 

2. Remove the inner and outer rotors. Re¬ 
move the drive pin and shaft. 

NOTE: The rotors are punch-marked to in¬ 
dicate position. Xote the direction of the 
punch marks, and be sure that the rotors 
are installed the same way they came out. 


INSPECTION 

1. Clean all components thoroughly. 

Check the clearances for both sets of rotors 

as follows: 

2. Measure the clearance between the 
outer rotor and the oil pump body. It should 
be 0.15-0.22 mm (0.0059-0.0087 in.). Re¬ 
place the pump if clear ance is over 0.35 mm 
(0.0138 in.). 

3. Measure the clearance between the tips 
of the inner rotor and the outer rotor. The 
standard value is 0.15 mm (0.0059 in.). Re¬ 
place the pump if clearance exceeds 0.20 mm 
(0.0079 in.). 

4. Place a straightedge across the rotors 
and body and measure the clearance be¬ 
tween the rotor surface and the straightedge. 
Standard clearance is 0.02 - 0.06 mm 


Checking clearance between the rotors and the 
pump body 

(0.0008 - 0.0024 in.). Replace the pump if the 
clearance is more than 0.08 mm (0.0031 in ). 

ASSEMBLY 

Assembly is the reverse of disassembly. Be 
sure the internals are well lubricated. 

Oil pump rotors are fitted with punch 
marks and they should be installed so that 
both marks face the same direction. 

1979-81 

REMOVAL AND INSTALLATION 

It is possible to remove the oil pump without 
removing the engine from the frame. 


INSPECTION 

1. Clean all parts thoroughly. 

2. Measure the clearance between the 
inner and outer rotors. Clearance should not 
exceed 0.15 mm (0.006 in.) on 750 models or 
0.20 mm (0.008 in.) for 900s. If the measure¬ 
ments exceed these service limits, replace the 
rotors. 

3. Check the clearance between the outer 
rotor and the pump body. If clearance exceeds 
0.35 mm (0.014 in.), either the pump body or 
the rotors will have to be replaced. This 
specification applies to both 750 and 900 
models. 



Measuring outer rotor to body clearance 


4. Place a straightedge across the pump 
body and rotors and measure the rotor-to- 
housing clearance by attempting to slip a 
feeler gauge blade between the straightedge 
and the rotors. If clearance exceeds 0.1 mm 
(0.004 in.), replace the rotors or the pump 
body. 

NOTE: The rotors are always replaced in 

sets. 

ASSEMBLY 

1. Clean all parts thoroughly, and lubri¬ 
cate the internal parts with clean motor oil. 

2 Install the outer rotor into the pump 
body. Note the position of the rotor punch 
mark. 

3 Install the drive shaft. 

4. Insert the pin into the drive shaft. 

5. Install the inner rotor, aligning the slots 
in the rotor with the pin on the drive shaft. 

6. Fit the body cover. Tighten the screws 
securely. 

SUBTRANSMISSION OIL PUMP 
Removal 

1. Remove the rider footpegs. 

2. Remove the exhaust pipe heat shield. 
Remove the selector lever and the selector 
arm. 

3. Drain the subtransmission oil. 

4. Remove the cover. 

5. Remove the shift drum. 

6. Remove the o-ring. 

7. Heat the case gently and evenly in the 
area around the bearing. Tap the bearing out 
with a plastic mallet. 

8. Remove the circlip and take out the oil 
pump assembly. 
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Inspection 

1. Clean the filter screen in place with 
compressed air 

NOTH Do not attempt removal of the filter 
screen. 

2. Clean all parts in clean motor oil. 

3. Check hearing rotation in the usual 
manner 

Installation 

1. Lubricate all parts with clean motor oil. 
Be sure that the components are free of 
foreign matter. 

2 Install the pump assembly, aligning the 
oil pump boss with the cover groove. 

3 Install the eirclip. Drive the bearing into 
place. 

4. Lubricate the bearing with fresh SAL SO 
oil 

5. Install the shaft drum. 

6. Turn the rear wheel or drive gear by 
hand so that the slot in the drive gear shaft 
collar is vertical. Install the case cover with 
the oil pump drive shaft boss aligned with the 
collar slot and new o-ring. 

CAUTION: The cover must he installed 
carefully and without the use of force. If 
installation is not easy, check the location of 
the shift drum and shift fork. 

7. Tighten the cover bolts to 22-25 ft. lbs. 


FUEL SYSTEM 

NOTE: For carburetor theory and opera - . 
tional description, refer to the ‘'General 
Information" section. 


CARBURETORS 
CB750 Pre-KI 

NOTE. The procedure dsnibed below ap¬ 
plies to the early carburetor assembly uith 
four short individual cables controlling the 
throttle slides 

REMOVAL AND INSTALLATION 

1. Remove the fuel tank. Drain the carbu¬ 
retor float. 

2. Unscrew the rap from the top of each 
carburetor and rare fully withdraw the slides. 

3. Loosen the air filter connecting clamp 
at each carburetor and remove the air filter 
housing so that the carburetors can be moved 
back. 

4. Loosen the carburetor-to-intake tube 
mounting clamps and remove the carbu¬ 
retors as a unit. 

Installation is in reverse order of removal 
The following points should be noted: 


a Make sure that the carburetors are 
securely clamped to the intake tubes. If 
necessary , replace the damps. 

b. When reinstalling the slides in the 
carburetors, take special care not to dam¬ 
age the needles when dropping them into 
the jet tubes. The tab in the slide bore 
must engage the slot in the slide. Tighten 
the caps firmly by hand after the slides 
have been installed. 

e. Check carburetor adjustment and 
synchronization after installation. Check 
for smooth throttle operation. 

DISASSEMBLY 

NOTE: Disassembly procedure iv given for 
one carburetor but applies to all four Keep 
each carburetor and its components sepa¬ 
rate from the othtrs; do not intirchange 
parts between carburetors 
1 Disconnect the carburetor slide from 
the throttle cable by compressing the spring 
and feeding the inner cable into the slide so 
that the cable end can be disengaged from 
the retaining slot. 

2. Disconnect the choke linkage and re¬ 
move the screws holding the carburetors to 
the mounting plate. Remove all four carbu¬ 
retors and separate them Do not misplace 
the connecting tube. 

3. Release the float bowl by swiveling 
back the retaining clip. 

4. Tap out the float hinge pin using a small 
diameter rod or drift. Remove the float and 
lift the float needle out of the valve seat. 
Unscrew the seat from the carburetor body. 

5. Using a small screwdriver, remove the 
main jet, pilot jet, and pilot air screw. The 
main jet and jet holder can be taken out as 
one piece if desired 

6. Unscrew the main jet holder is not al¬ 
ready removed. 

CLEANING 

Clean all metal parts in a solvent or carbu¬ 
retor cleaner which is safe for plastic parts. 
Use compressed air to dry parts. Blow all fuel 
jets clear. Never insert anything into the jet 
bores to clear them if clogged. 

ASSEMBLY 

Assembly is the reverse of the disassembly 
procedure. The following points should be 
noted: 

a. Use new gaskets and o-rings. 

b. The float should be positioned so that 
when the float arm just touches the tip of 
the float needle, the distance from the top 
of the float to the float bowl mating surface 
on the carburetor is 26 mm (1.02 in.). 
Bend the float arm in the desired direction 
if adjustment is necessary'. 

NOTE: A special float level gauge (part 
No. 0714 4-9999S) is available from Honda 
dealers. 

c. Do not overtighten the jets when in¬ 
stalling them in the carburetor body. 

d. Make sure that the jet needle is in¬ 
stalled in the same position as when re¬ 
moved. Changing needle position in the 
slide will affect running at mid-range throt¬ 
tle openings. 

e. Check for smooth operation of the 
chokes after the linkage has been con¬ 
nected. If a clearance greater than 0.5 mm 
(0.02 in.) exists between the choke valve 
and throttle bore with the choke fully 


Oil Pump Specifications 

1969-1978 (Except 750A) 



Standard < mmlin ) 

S rrxiceabtr Limit 
[mmfin ) 

Rotor housing diameter 

40.65-40.68/1.600-1 602 

40.85/1.608 

Rotor housing depth 

Delivery side 

Scavenge side 

18.02-18.04/0.7095-0.7102 
12.02-12.04/0.4732-0 4740 

18.07/0.711 

12.07/0.474 

Rotor diameter 

40.53 - 40.56/1.589-1 600 

40.50/1.595 

Rotor thickness 

Delivery side 

Scavenge side 

17.98-18.00/0.7079-0.7087 

11 98-12.00/0.4717-0 4724 

17.95/0.707 

11.95/0 471 

Check valve diameter 

17.93-17.95/0.7059-0.7067 

17.91/0 705 

Check valve cylinder bore 

18 00-18.03/0.7087-0,7097 

18.08 0.712 

Relief valve diameter 

11.957-11.984/0.4707-0.4718 

11.93/0.450 

Relief valve cylinder bore 

11.973-12 000/0.4714-0.4724 

12.03/0.474 

Rotor tip clearance 

— 

0.35/0.014 

Rotor-to-housing clearance 

— 

0.35/0.014 


750A 


Outer rotor-to-body clearance 

0.15-0.22/0.0059-0.0087 

0 35/0.0138 

Rotor tip clearance 

0.15/0.0059 

0.20/0.0079 

Rotor-surface-to-body clearance 

0.02-0 06/0.0008-0.0024 

0.08/0.0031 

Relief-valve-to-body clearance 

0 025-0.070/0.001 -0 0028 

0.1/0.004 


750, 1979-1981 


Outer rotor-to-body clearance 

Rotor tip clearance 

Rotor surlace-to-body clearance 

- 

0.35/0.0138 

0 15/0.006 

0.1/0 004 

900 

Outer rotor-to-body clearance 

0 15-0.220 059-0 087 

0.35/0.014 

Rotor tip clearance 

0.15/0 059 

0.20/0.008 

Rotor surface-to-body clearance 

0.02-0 07/0.008-0 028 

0.10/0.004 
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closed, the adjusting rod should be length¬ 
ened or shortened as required. 

NOTE: The carburetors on the CB 750 
( pre-Kl models) were modified during the 
production run, and all early models with¬ 
out the modifications are entitled to have 
this update performed by the dealer, re¬ 
gardless of whether or not the maching is 
out of warranty or was purchased used. An 
examination of the caps will reveal whether 
or not the carburetors incoquirate the 
modifications. The original caps arc 11.5 
mm (0.45 in.) high and the modified caps 
are 14.5 mm (0.57 in.) high 


CB750K1-K5, CB750 (1976), 
CB750F (1975-76) 

REMOVAL AND INSTALLATION 

Carburetors should be removed as an entire 
assembly. 

1. Remove the gas tank. Remove the side 
covers. Remove the air cleaner box Drain 
the gas from the float bowls. 

2. Disconnect the overflow lines from the 
carburetors. 

3. Disengage the carburetor cables from 
the pulley and the adjusters from their 
holders. 

4. Loosen the carburetor manifold screws. 

5. Pull off the carburetors. 



To remove the carburetors, disconnect the choke 
linkage end remove the two phililps screws (ar¬ 
rows) 



Back off the throttle rod nuts to dtsengege the 
carburetor from the ilnkege 


6. To remove individual carburetors, dis¬ 
connect the return springs, and remove the 
cotter pin which secures the choke linkage 
pin. 

7. Fold back the rubber boot on the car¬ 
buretor top. Back off the adjuster nuts. Re¬ 
move the two phillips screws at the carbu¬ 
retor fold. 

Installation is the reverse of removal. Syn¬ 
chronization of the carburetors is necessary. 

DISASSEMBLY 

1. Unscrew and remove the carburetor 
cap and take out the slide assembly. To re¬ 
move the needle, take out the two small phil¬ 
lips screws inside the carburetor slide. 

2. Flip hack the float bowl retaining clip. 
Remove the float bowl. 

3 Unscrew and remove the main jet 
holder with the main jet. Unscrew and re¬ 
move the pilot jet. 

4. Push out the float pivot pin and remove 
the float bulbs 

5. Remove the float needle. 

6. Unscrew and remove the needle seat. 

7. Turn the carburetor over and take out 
the needle jet, pushing it out from the top if 
necessary. 

8. Unscrew and remove the pilot screw. 



Removing the float bowl 



Removing the main |et and holder 


CLEANING 

Since the carburetor may have inserted plas¬ 
tic parts, use only a parts cleaner which will 
not harm plastic. 

Use compressed air to dry the parts. Blow 
all fuel and air passages clear. Never insert 



Removing the floats 


anything into jet bores to clear them if they 
are clogged. 

ASSEMBLY 

Assembly is the reverse of the disassembly 
procedure. The following points should be 
noted: 

1. Use new gaskets and o-rings. 

2. The float should be positioned so that 
when the float arm just touches the tip of the 
float needle, the distance from the top of the 
float to the float bowl mating surface on the 
carburetor is 26.0 mm (1.02 in.). Bend the 
float arm in the desired direction if adjust¬ 
ment is necessary 

NOTE. A special float level gauge (pari 
So. 07144-9999H) is available from Honda 
dealers 

3. Do not overtighten the jets when in¬ 
stalling them in the carburetor body. 

4 Make sure that the jet needle is in¬ 
stalled in the same position as when re¬ 
moved. Changing needle position in the slide 
will affect running at mid-range throttle 
openings. 

5. Check for smooth operation of the 
chokes after the linkage has been connected 
If a clearance greater than 0.5 mm (0.02 in.) 
exists between the choke valve and throttle 
bore with the choke fully closed, the adjust¬ 
ing rod should be lengthened or shortened as 
required. 

CB750A, CB750K (77), 

CB750F (77) 

REMOVAL AND INSTALLATION 

Carburetors must be removed as an entire 
assembly. 

1. Remove the gas tank. Remove the side 
covers. Remove the air cleaner box. Drain 
the float bowls. 

2. Disconnect the overflow lines from the 
carburetors. 

3. Disengage the carburetor cables from 
the pulley and the adjusters from their 
holders. 

4. Loosen the carburetor manifold screws. 

5. Pull off the carburetors. 

Installation is the reverse of removal. 

DISASSEMBLY 

1. Remove the float bowl screw's and take 
off the float bowl. 

2. Unscrew' and remove the main jet, jet 
holder, and pilot jet. 
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1. Loosen the locknut, and hack off the 

butterfly synchronization screw. • 

NOTE. Thv slides will have to be synchro- , 
nized after assembly. $ 

2. Disconnect the spring from the choke , 

lever. » 

3. Remove the pliillips head screws and Removing the secondary main jet 
take off the rear and the front stays. 

4. Separate the carburetors, noting that 


Float bowl securing screws (arrows) 


3. Push out the float pivot pin and remove 
the float bulbs to which the float needle is at¬ 
tached 

4 Remove the needle jet. 

5. To disassemble the carburetors com¬ 
pletely, remove the two screws which secure 
the choke plate at each carburetor mouth 

6. Remove the top from each carburetor. 
Remove the bract* which holds them 
together Remove the shaft securing screw 


t Be sure that the air cleaner tubes are 
not twisted or folded up so as to block tin* 
carburetor intakes. 

d Adjust the throttle cables, butterfly 
synchronization, idle and fast idle adjust¬ 
ments. 

e. He sure that all fuel lint* connections 
are tight and secured with the safety clips. 
Before operation, turn on the fuel and 
check for leaks. 

DISASSEMBLY 


9 Unscrew and remove 
secondary main jets 

10. Remove the slow jet plug, 


the primary and 


(accessible after removing the tops). Discon¬ 
nect the balance tubes. Slide the carburetors 
off the throttle shaft. 


Removing the needle Jet 


CLEANING 

Clean the carburetor in a solvent which is 
safe for plastic parts. 

Use compressed air to blow parts dry . 
Blow all air and fuel passages clear. Never in¬ 
sert anything into the jet bores to clear them 
if clogged. 

ASSEMBLY 

Assembly is the reverse of disassembly. 
Float level is 14.5 mm (0.571 in.). 


CB750K,F,C (1979-81) 
and CB900 


REMOVAL AND INSTALLATION 

NOTE: The carbureters must be removed 
as an assembly. 

1. Turn tiie petcock "off," disconnect the 
fuel line at the carburetor. 

2 Remove the left and right side covers. 

3 Loosen the air cleaner clamps Move 
the air cleaner as far as possible to the rear. 

4. Loosen the carburetor manifold 
clamps. Remove the carburetors as an as¬ 
sembly. Disconnect the choke and throttle 
cables. 

CAUTION Remember that the carbu¬ 
retors are full of gasoline. Drain the float 
bowls into a suitable container by loosen¬ 
ing the drain screws. 

5. Installation is the reverse of removal. 
Note the following points. 

a. Do not interchange the "pull" and 
"push” throttle cables. The “pull** cable is 
closest to the engine. 

b. Be sure that the carburetor* are 
firmly seated in the manifold spigots 
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Float bowl screws (arrows) 

the fuel connecting pipe and the choke 
spring will come loose. The pipe has o-rings 
on both sides. Do not lose them. 

From this point, disassembly is given for 
one carburetor, but applies to lx>th. 

5. Unscrew and remove the carburetor 
tops. Take on*, the spring, and the throttle 
slide assembly with jet needle. 

'Hit* jet needle can be removed from the 
throttle slide after taking off the full open 
stopper and unscrewing the* needle set 
screw. 

6. Remove the seal ring from the top of 
the carburetor body. 

7. Remove tin* air jet cover. 

8. Remove the float lxnvl screws, and 
very carefully take off the flo.it bowl. 


Pushing out the float pivot pin 

NOTE: The slow jet itself is a press-fit in 
the carburetor body and cannot be re¬ 
moved. 

11. Remove the primary nozzle which is 
beneath the primary main jet 

12. Remove the needle jet holder. 

13 Unscrew and remove the pilot screw. 
Note that the pilot screw will have to be ad¬ 
justed during reassembly. Note the spring 
and o-ring on tlu* jet. 

14 Use a needle-nosed pliers to pull out 
the float pin. Remove the floats. Remove tlu* 
float needle. 

15. Remove the air cut-off v alve civ er and 
take out the spring Remove the diaphragm 
very carefully and take out the o-ring as well. 

ASSEMBLY 

Assembly is basically the reverse of the disas¬ 
sembly procedure. Note the follow ing points. 


Removing the cap end spring 
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1. Always use new gaskets and O-rings. 

2. Exercise care when installing jets— 
they are made of soft brass and are easily 
damaged if overtightened. 

3. Be sure that the float pivot pin is prop¬ 
erly seated, and that the floats pivot freely. 

4. Tighten the float bowl screws slowly 
and evenly. Be sure that the O-ring is seated 
in its groove before installing the float bowl. 

5. VMien installing the pilot screw, place 
the o-ring and the spring on the screw, then 
turn it in very carefully until it is seated. 
Then back the screw off the number of turns 
indicated in the “Carburetor Specifications” 
chart. 

6. When joining the two carburetors 
together, be sure that the o-rings are in place 
on either end of the Fuel pipe. Fit the pipe 
into the carbs carefully to avoid damage to 
the o-rings. 

7. Do not forget the choke relief spring. 

Carburetor Separation 

Although almost all routine work can be per¬ 
formed with the carburetors attached 
together, the units may have to come apart. 
If this is desired, proceed as follows: 

1. Unhook the choke relief spring from 
the shaft arm between carburetors Nos. 3 
and 4. 

2. Loosen the synchronization screw 
locknuts. Turn the synchronization screws in 
until they seat and note the number of turns 
so that they can be roughly repositioned 
when assembling. Then back the screws out 
until there is no tension. 

3. Remove the rear bracket which is held 
to each carburetor by two screws. 

4. Remove the front bracket. 

5. Separate the carburetors between 
units Nos. 2 and 4. Pull them straight apart to 
avoid damage to the lines. 

6. File the staked ends of the choke valve 
screws. Remove the screws. They must be 
replaced with new ones on assembly. 

7. Remove the fuel line holder from the 
No. 1 curb. Separate the carbs. Be careful to 
pull them straight apart to avoid damage to 
the fuel and air lines. 


8. After noting the spring position, re¬ 
move the choke relief spring from the choke 
linkage. Remove the choke shaft. 

NOTE: The choke shaft, valves „ and 
screws cannot be reused. 

9. Remove the cotter pin from the accel¬ 
erator pump rod. Remove the plain washers, 
spring and collar. 

10. Remove the fast idle adjusting arm 
bolt. 

11. Remove the fast idle adjusting arm 
and springs. 

12. Remove the accelerator pump rod. 
Drive out the throttle linkage retaining pin. 
Remove the throttle linkage. 

13. Assembly is basically the reverse of 
disassembly. Note the following points: 

a. assemble one pair of carbs at a time; 

b. use new o-rings on the fuel line 
joints; 

c. lubricate the o-rings with a bit of 
grease before assembly; 

d. install the fuel line, accelerator pump 
joint and air vent pipes on the No. 3 unit. 
Install the choke dust tube. Loosen the 
synchronization adjusting screw until 
there is no tension. Insert the No. 3 unit 
throttle link between the plain washers. 
Assemble carburetors Nos. 3 and 4. 

NOTE The large washer should be 
positioned on the spring side. 

e. assemble carburetors Nos. 1 and 2 in 
the same manner; 

f. insert new' choke shafts and assemble 
the linkage; 

g. install the front bracket screws, but 
do not tighten them, 

h. place the carbs on a flat surface with 
the float bowis facing up. Press them to¬ 
gether and tighten the screws evenly by- 
tightening the left side screw on each car¬ 
buretor first, then going back and securing 
the right side screw- on each one. Tighten 
the screws gradually to 3-4 ft. lbs. 

NOTE: After securing, the screws, check 
for smooth choke shaft operation Recheck 
alignment if operation is not satisfactory 

i. fit the rear bracket using the same 
procedure. Tighten the rear bracket 
screws to 2-3 ft. lbs. 


j. install the thrust springs between 
No. 1 and 2 and between Nos. 3 and 4 
throttle linkages; 

k. turn each synchronization adjusting 
screw' to its original position as noted dur¬ 
ing disassembly: 

l. adjust the throttles so that the dis¬ 
tance between the by-pass hole and the 
throttle plate is the same for each unit; 

m. open the throttle slightly, then re¬ 
lease. Be sure that the throttle linkage is 
smooth and free of binding; 

n. hook the choke relief spring to the 
choke shaft between units 3 and 4. Install 
the choke valves, but do not tighten the 
screws, be sure that choke valve operation 
is smooth, then tighten the valve screws to 
5-11 ft. lbs. Fold the tabs on the lock- 
washer up. Recheck choke and throttle 
operation. 


FUEL PETCOCK 

Removal, Cleaning, and 
Inspection 

1974 AND EARLIER MODELS 

L Turn the petcock lever to “stop” and 
disconnect the ffjel lines. 

2. Raise the seat, and raise and support 
the rear of the gas tank 

3. Unscrew the sediment l>owi from the 
petcock, being careful of the gasoline which 
will also spill out. 

4 Remove the o-ring and filter. 

5. Remove the two screws which secure 
the petcock body to the gas tank, and remove 
the petcock. 

6. Clean all components in gasoline and 
dry r ; then inspect for damage. 

7. When assembling the petcock, it is ad¬ 
visable to use new- gaskets and o-rings. 

8. .Alter installing the petcock, check for 
proper gas flow- as well as leaks. 

1975 AND LATER MODELS 

The petcock filter screen is inside the gas 
tank. 


Carburetor Specifications 


hem 

1909 

19701976 
k-Models 

7-5 OF 

{1975-I97S) 

750.A 

I977-I97H 

K Models 

1979 -mi 
All 750s 

900 

Type 

Bore diameter 

(4) Keihm 

(4) Keihin 

(4) Keihin 

(4) Keihin 

(4) Keihin 

(4) CV 

(4) CV 

(mm/in.) 

28/1.1 

28/1.1 

28/1.1 

24 / 0.94 

24/0.94 

30/1.18 

32/1.3 

Main jet 

120 

© 

105 

102 

102 

68/102© 

68/105 

Pilot jet 

40 

40 

40 

38 

38 

na 

na 

Slide cutaway 

2.5 

25 

2.5 

na 

na 

na 

na 

Jet needle (mm/in.) 

Needle clip position 

7.6 x 3.8/ 
0.30 x 0.15 

7.6 x 3.8/ 
0.30 x 0.15 

na 

na 

na 

na 

na 

(grooves from top) 
Pilot screw setting 

3 

3 

3 

3 

3 

na 

na 

(turns out) 

1 ± '/a 

1 ± Ve 

1 ± % 

IVa 

1Y4 

© 

© 

Float level (mm/in.) 

26.0/1.02 

26 0/1.02 

26.0/1.02 

14.5/0.57 

14 5/0.57 

15.5/0.61 

15.5/0.61 


© K1-K2: 120 
K3 110 
K4-76: 105 
©CB750F: 68/98 
(DVB42A: 1V 2 
VB42C: IV4 
na: not available 
(4) 1980: 2 
1981: 2 Vt 
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1. Disconnect the fuel lines from the pet- 
cock Remove the tank from tin* machine, 
and drain off the gas. 

2. Unscrew the securing nut and carefully 
take out the pet cock Remove the securing 
nut and filter from the petcock. 

3. Wash the filter in a sols ent. Replace the 
filter if it is punctured or badly clogged. 
Check the condition of the gasket and replace 
it it it is crushed or nicked. 

Installation is the reverse of removal. Be 
sure that the fuel lines are secured to the pet- 
cock with the safetv clips. Check for leaks 
before operating the motorcycle. 


ELECTRICAL 

SYSTEM 

CHARGING SYSTEM, 1969-78 
Alternator Output Test 

1. Check the state of charge of the battery. 
If battery voltage is less than 12 volts, or if 
specific gravity of the electrolyte is less than 
1.260 (fully charged), recharge the battery' 
before proceeding with the test. 

2. The test is performed using an ammeter 
and a voltmeter. Connect the ammeter as 
follows: disconnect the positive (+) battery 
cable and connect it to the positive side of the 
ammeter, connect the negative (—) side of 
the ammeter to the positive battery terminal. 
Connect the voltmeter as follows: connect 
the positive side of the ammeter to the posi¬ 
tive battery cable, and ground the negative 
voltmeter lead on the engine. 

3. Start the engine and check the amper¬ 
age and voltage output of the alternator 
under both day riding (lights off) and night 
riding (lights on) conditions, assuming it is 
possible to shut off the headlight on your 
model If the readings obtained are notice¬ 
ably greater or smaller than those in the ac¬ 
companying table, adjust the regulator. 
Slight variation is acceptable due to the effect 
of the state of charge of the battery upon al¬ 



ternator output. If alternator output is satis¬ 
factory hut the battery has discharged during 
use, refer to the section on testing the recti¬ 
fier. 


Regulator Adjustment 

1 Disconnect the three wires at the regu¬ 
lator, marking them so that they can be re¬ 
placed on tlie same terminals. Take out the 
two mounting bolts and remove the regulator 
unit 

2. Remove the two screws and take off the 
regulator cover. 

3. Examine the condition of both sets of 
contact points. If dirty or pitted, they may be 
cleaned up with fine emery paper. 

4. Measure the core gap with a feeler 
gauge. If the gap does not measure within 
0.6-1.0 mm (0.024-0.040 in.), loosen the 
core gap adjusting screw and move the point 
body up or down as required. 

5. Measure the gap of the upper point set 
in the same manner. The points should he 
gapped at 0.3-0.4 mm (0.012-0.016 in.). To 
adjust the gap, loosen the adjusting screw 
and move the lower contact up or down as 
required. 

6. Temporarily install the regulator with 
one of the mounting bolts, leaving the cover 
off. Connect the three wires. 

7. Loosen the voltage adjusting screw 
locknut. If the alternator output test showed 
insufficient output, turn the voltage adjusting 
screw clockwise about Vi turn. If the test 
showed output to be excessive, turn the 
screw counterclockwise about Vi turn. 
Tighten the locknut and rerun the alternator 
output test. Readjust the screw as necessary 
to obtain satisfactory alternator output. 

8. If alternator output is unstable or exces¬ 
sive after the regulator has been adjusted 
properly, chances are that the regulator is 
faulty. If alternator output is insufficient and 
cannot be brought up to specification 
through regulator adjustment, the alternator 
itself should be suspected. Before proceed¬ 
ing any further, make sure that the battery is 
producing at least 12 volts at the terminals, 
and that none of the cells are dead or have a 
noticeably lower specific gravity than the 
rest If the battery checks out alright, replace 
the regulator or check into the alternator 
(refer to the ‘ Alternator Service” section), as 
indicated. 

Testing the Rectifier 

If alternator output is satisfactory but the bat¬ 
tery discharges as the engine is running, it is 
quite possible that the rectifier is not func¬ 
tioning properly. (This is assuming, of 
course, that the battery is not old and tired or 
has one or more bad cells.) Before removing 
and testing the rectifier, make sure that it is 


Alternator Output 


F.ngtnr rpm 

loon 

2000 

3000 

4000 

sooo 


7000 

soon 

Day riding (headlight off) 

65 

0 

24 

1.3 

1.0 

1.0 

00 

06 

Night riding (headlight on) 

2-3 

1 

1 

1 

1 

1 

1 

1 

Battery terminal voltage 

12 

124 

13.2 

14.5 

14 5 

14.5 

14.5 

14.5 


solidly mounted on the frame. The rectifier is 
grounded through its mounting and will not 
operate without a good ground. 

CAUTION: Do not loosen or tighten the 
nut that holds the rectifier unit togetfur, as 
this uill adversely affect operation of the 
rectifin. 

1. To test the rectifier, first pull apart the 
plastic connector, unscrew the mounting 
nut, and remove the rectifier unit Inside the 
rectifier are six diodes which, if functioning 
properly, will allow electricity to pass in only 
one direction. 

2. Check the diodes, using either a mul¬ 
timeter or a test light and the motorcycle bat¬ 
tery. If the test light and battery are to be 
used, simply run a length of wire off one of 
the battery terminals and connect one of the 
test light leads to the other terminal. The two 
free wire ends will be used to check electrical 
continuity of the diodes. 

3. Connect one of the leads to pin green in 
the connector block and touch the other lead 
to each yellow lead in turn. Now, reverse the 
leads and repeat the procedure. The test 
light should light (or the meter needle re¬ 
spond) in one direction only. 

4. If all is well so far, connect one of the 
leads to red/white and touch the other to 
each yellow again. Reverse the leads, as be¬ 
fore, and repeat. 

5. Continuity in both directions or in nei¬ 
ther direction (when reversing the leads) in¬ 
dicates a defective diode, in which case the 
rectifier unit must be replaced 

NOTE: On an ohtnmeter, “continuity ' uill 
he indicated by a resistance of 5-40 ohms . 
“So continuity” by a resistance of 2000 or 
more ohms. 

The diodes are quite susceptible to failure 
from excessive heat and electrical overload. 
Observe the following precautions to avoid 
rectifier failure: 

a. Do not use high-voltage test equip¬ 
ment to test the rectifier diodes. 

b. Do not run the engine at high rpm 



Rectifier connector 


with the rectifier **P“ terminal discon¬ 
nected, or else the high voltage that is 
produced will damage the rectifier 

e. Do not quick-change the battery 
(high-output charging equipment) without 
first disconnecting one of the batter)' ca¬ 
bles. 
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Alternator Service 

Removing the alternator cover will allow 
access to the alternator components for test¬ 
ing purposes. 

The field coil and the alternator stator will 
remain in the cover. To remove the stator, 
remove the four screws inside the cover. To 
take out the field coil, remove the three 
screws visible on the outside of the cover. 


FIELD COIL 

1. Check for continuity between each field 
coil lead and the core, using an ohmmeter or 
test light. If there is continuity between the 
leads and core, the coil is grounded and must 
be replaced. 

2. Check for continuity between the two 
leads themselves. Continuity must exist or 
the coil is open and must be replaced. 

Resistance of the field coil should be on the 
order of 7.2 ohms for 5-speed mt>dels, and 
4.1 ohms for the 750A. If significantly less 
than this (within 1(K£), replace the coil 



Alternator field coll (white arrow) and atator (black 
arrow) 


STATOR COIL 

1. Check for continuity between pairs of 
yellow stator coil leads. Continuity must exist 
in all cases. If there is an open circuit, the 
stator must be replaced. 

2. Check the resistance of the stator coils 
(between yellow leads). It should be about 
0.2 ohms for 5-speed models, and 0.48 ohms 
for the 750A. 

3. Check for continuity between each coil 
lead and the coil body. There must be none, 
or replacement is in order. 


ROTOR 

The rotor can be left in place unless replace¬ 
ment is necessary’. 

NOTE: On some 750s, the rotor has a ten¬ 
dency to slip on the crankshaft taper as the 
engine is naming, decreasing alternator 
output and causing the battny to dis¬ 
charge. To prevent this, the crankshaft and 
rotor tapers must he absolutely clean and 
smooth before installing the rotor, and the 
retaining nut must be tightened to specifi¬ 
cation If the slipping persists, apply a thin 
layer of valve lapping compound to the 
crankshaft taper and install the rotor over 
it. This will lock the rotor firmly on the 
crankshaft after the retaining nut is tight¬ 
ened. 


CHARGING SYSTEM, 1979-1981 
Alternator Output Test 

Refer to the alternator output test proce¬ 
dures given for earlier models, above. 

With the headlight on “high beam,” initial 
battery charging should begin at 1,700 rpm. 

At 5,000 rpm, there should be a minimum 
of 8 amps/14.0 volts. 

If readings are not satisfactory, check the 
alternator circuits as described below, and 
the regulator/rectifier unit. Unlike the pre¬ 
vious system, the regulator is not adjustable. 

Testing the Rectifier 

Refer to “Testing the Rectifier" for the earlier 
models, above. Procedures and results 
should be the same. Be sure to observe all of 
the appropriate cautions. 

Testing the Regulator 

A check of the voltage regulator can be car¬ 
ried out if the alternator does not keep the 
battery charged. The regulator, however, 
cannot be adjusted. If defective, it must be 
replaced. 

1. Conned a DC voltmeter across the bat¬ 
ter)’. Start the engine and run it up to about 
2,000 rpm. 

2. Battery voltage should be in the neigh¬ 
borhood of 14-15 volts. 

NOTE: The battery must be in good condi¬ 
tion and fully charged to ensure an accu¬ 
rate reading. 

3. If the reading is not satisfactory , pro¬ 
ceed as follows. 

4. Connect two 12-v motorcycle batteries 
in series (positive to negative terminals). Be 
sure that they are in good condition and fully 
charged. 

5. Connect a variable resistor, capable of 
at least 100 ohms across the batteries with a 
50 ohm resistor between. Conned a DC volt¬ 
meter across the batteries. 

6. Connect the battery leads to the green 
and the black regulator leads at the 4-p con¬ 
nector. Apply a test light to the black and the 
white regulator leads at the 6-p connector. 
Adjust the variable resistor until the volt¬ 
meter reads 14-15 volts. At this point, the 
test light should go out. 

If the test light does not go out, or if it will 
not light at all, replace the regulator. 

Alternator Service 

Removing the alternator cover will allow 
access to the alternator components for test¬ 
ing purposes. 

The alternator stator and the brush holder 
will remain in the cover To remove them, 
remove the two brush holder screws and the 
three stator coil screws. 

ROTOR 

1. Clean the rotor with a rag to remove 
any metal particles or foreign matter. To re¬ 
move the rotor, place the transmission in 
gear and apply the rear brake. Remove the 
rotor bolt. Remove the rotor with the special 
puller. 

2. When installing the rotor, first be sure 
that the crankshaft taper is clean. Push the 
rotor on by hand. Do not hammer it on or 
strike it. 

3. Tighten the rotor bolt to 58-72 ft. lbs. 



Removing the alternator rotor bolt 


BRUSHES 

1. Replace the alternator bnishes when 
they are worn to the scribed limit line. 

2. Clean the brushes with a bit of gasoline 
if the\ are dirty. 

3. Clean the brush tracks on the rotor in 
the same manner. 



Check brush length. Limit line is marked on the 
brushes 


STATOR COILS 

1 Check for continuity between pairs of 
the yellow stator coil wires. Continuity must 
exist in all cases. If there is an open circuit, 
the stator must be replaced. 

2. Check the resistance of the stator coils 
(across pairs of yellow wires). Resistance 
should be 0.41-0.51 ohms in each case. If the 
resistance is too high or too low’, replace the 
stator. 

3. Check for continuity between each yel¬ 
low lead and the stator body. There must be 
none, or replacement is in order. 

4. Resistance between the black and 
white terminals should be 10-12 ohms. 

FIELD COIL 

The field coil is within the rotor. There 
should be 3.6-4.4 ohms restance between 
the brush tracks on the rotor. If resistance is 
very high, replace the rotor. 

IGNITION SYSTEM, 1969-78 

The ignition system consists of the battery’, 
breaker points, coils, condensers, spark plug 
caps, and spark plugs. 
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There art* two sets ol breaker points and 
two ignition coils. Kadi coil fires two cylin¬ 
ders The> are paired No. I and 4, and No. 2 
and 3. 

I In the event of failure of the ignition 
system, first check the fuses, if all are in 
working order, check that the snap connec¬ 
tors for the coils and breaker points are all 
clean and tight 



Checking spark plug cap resistance 


2. Inspect the breaker points, plugs, and 
battery . If these items are all in working 
order, the problem may be isolated to the 
coils, condensers, or plug caps. 

3. If only one cylinder fails to fire, and the 
problem is not a loose connection or defec¬ 
tive spark plug, suspect the plug cap. The 
caps arc fitted with a resistor to pres ent radio 
interference while in operation, and heat and 
vibration may cause the value of this resistor 
to increase considerably, even to becoming 
an open circuit. 

The easiest way to see if a misfire is due to 
a defective cap is to switch the plug lead of 
the non-firing cylinder with its corre¬ 
sponding cy linder (1-4, 2-3). If the dead cyl¬ 
inder begins to fire and the other cylinder 
ceases, the problem is the plug cap. 'Hie caps 
should be replaced as a set. 

Functional caps will have a resistance of 
5,000-7,.500 ohms. Usually, when resistance 
reaches about 9,000 ohms, the plug for that 
cap will no longer fire. 

Caps are easily removable by unscrewing 
them from their cables. 

4. Defective condensers are seldom a 
problem, since these are now usually re¬ 
placed along with the breaker points. Defec¬ 
tive condensers will cause considerable arc¬ 
ing or sparking between the breaker point 
contacts while the machine is running, and 
this should l>e cause for replacement before 
they fail completely . Badly burned or pitted 
point contact surfaces can also be caused by 
defective condensers, as well as by improper 
adjustment If the points are in bad condi- 



Low Capacity Excessive Capacity 


A defective condenser will cause mounds end 
matching depressions on the point contact sur¬ 
faces 

558 


tion, replace them and the condensers as 
well. 

5 Condenser capacity can In* checked 
with electrical test equipment (if available) in 
place on the machine, provided the con¬ 
denser is first disconnected from the primary 
terminal. Capacitance should he 0 24 MFD. 
The resistance of the condensers should be in 
excess of 10 Mil. A v ariation of 10*7 in either 
reading is allowable. 

6. If the condensers are not suspect, check 
the ignition coils. Coils should be checked for 
continuity of the windings. First disconnect 
the blue and the black/whitc leads from the 
left coil and check for continuity between 
these leads. If there is none, the coil must be 
replaced. 

For the other coil, carry out the same test 
between the yellow and the black/white 
leads. 

Check for continuity tm the high-tension 
side of each coil. Disconnect the two spark 
plug leads of one of the coils and check the 
continuity between them. If none exists, re¬ 
place the coil. Repeat the test with the other 
coil. Remember you will be checking conti¬ 
nuity' between plug leads I and 4 and leads 2 
and 3. 

7. Coils are secured to the frame with two 
bolts and are easily removed, if defectiv e, by 
disconnecting the wires and removing the 
bolts ;ifter the gas tank is taken off. 


IGNITION SYSTEM, 1979-81 

The transistorized ignition system encom¬ 
passes the battery', pulser generator, spark 
unit, ignition coils, and the spark pings and 
caps. 

The coils are paired so that cylinders 1-4 
and 2-3 fire at the same time. They will 
probably not fire alone unless there is a high 
tension leak in the system. Therefore, there 
will probably be lack of spark at two cylin¬ 
ders at a time. 

1 In the event of spark failure, first sus¬ 
pect the spark plugs or caps. Refer to “Igni¬ 
tion System, 1969-1978,“ Steps 1, 3, and 7. 

2. Remove the spark plugs. Connect the 
caps and lay the plugs on the cy linder head to 
act as a ground. Remove the generator cover 
and touch a screwdriver across the rotor and 
the pulser generator steel core. Repeat sev¬ 
eral times. There should In* a good spark at 
the plug. 

3. Check pulser coil resistance with an 
ohmmeter after disconnecting the pi risers at 
the connector beneath the left side cover 

Resistance should be 480-590 ohms at 
68°F/20°C. If it is not within this range, re¬ 
place the pulser coil. 

4 To check the spark unit, disconnect the 
6-p connector for cylinders 1-4 or tin* 4-p 
connector for cylinders 2-3 (top and second 
from the top respectively) beneath the left 
side cover. 

Attach the positiv e lead of a DC voltmeter 
to the blue/with white tube terminal of the 6- 
p connector or the yellovv/with white* tube of 
the 4-p connector. Attach the negative meter 
lead to ground. 

Turn on the ignition switch. Use a jumper 
wire to ground the blue or yellow terminal 
intermittently. Voltage should vary from 12 v 
to 0 v as this is done. 

If it does not, replace the spark unit. 


STARTING SYSTEM 

The starting sy stem consists of the starter 
•motor and clutch, the solenoid, and the 
handlebar-mounted starter switch. When the 
button is pressed, the electrical circuit to the 
solenoid is closed and the solenoid is acti¬ 
vated, sending the battery current directly to 
the starter motor. "Hu* starting system is 
quite reliable and it is unlikely that any major 
problems will arise. 

Testing 

The following two paragraphs are applicable 
to machines with a headlight switch On 
models without a switch, a by-pass is incor¬ 
porated to kill the headlight when the starter 
is used. 

If the starter will not operate, switch on 
the headlight and observe its intensity. If it is 
dim when the starter is not being operated, 
check tht* battery* connections and recharge 
the battery. If the headlight doesn t light, 
check the fuse, the battery’ connections, the 
ignition switch and its connections, and 
check the continuity of the wire betw een the 
ignition switch and the battery. 

If the headlight is bright, press the starter 
button momentarily and watch the light. If it 
remains bright, touch a screwdriver blade 
between the two starter solenoid terminals. 
If the starter operates, connect a test light 
between the small yellow/red wire on the 
solenoid and ground. If the test light comes 
on as the button is pushed, the solenoid is 
faulty If it does not light, look for defectiv e 
wiring between the starter button and sole¬ 
noid or between the starter button and igni¬ 
tion switch, or simply a burned out starter 
button switch. If the starter does not operate 
and the headlight dims as the main solenoid 
terminals are bridged, the starter motor is 
faulty . If the headlight does not dim, look for 
a bad connection at the starter. 

If the starter motor operates freely but will 
not turn the engine over, the starter clutch is 
not functioning (a rare occurrence). To re¬ 
move the starter clutch on the 750, it is nec¬ 
essary only to remove the alternator cover 
and pull off the rotor to gain access to the 
clutch. 

Starter Motor Service 

REMOVAL AND INSTALLATION 

1. Disconnect the cable from the positive 
battery terminal. 

2. Disconnect the starter motor cable 
from the solenoid 

3. Remove the starter motor cover and the 
left-side crankcase cover. 

4 Unscrew the two starter motor mount¬ 
ing lxrits and lift the starter out. 

5. Installation is in reverse order of re¬ 
moval 

INSPECTION 

1. Take out the two screws and remove 
the starter side cover. 

2. Check electrical continuity between 
the commutator and armature core using a 
multitester or test light and battery. If conti¬ 
nuity exists, the armature coil is grounded 
and the complete starter motor unit must lx* 
replaced. 

3. Check for continuity between all of the 
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commutator segments. Continuity must exist 
in each case. 

4. Check continuity between the brush 
that is wired to the stator coil and the starter 



Starter mounting bolts 



Mica undercut 

motor cable. Lack of continuity indicates an 
open circuit in the stator coil, and the starter 
motor unit should be replaced. 

5. Examine the carbon brushes for dam¬ 
age to the contact surfaces and measure their 
length. Replace the brushes as a set if either 
one measures less than 5.5 mm (0.22 in.) for 
1978 or earlier, or 7.5 mm (0.30 in.) for 
1979-1981, or if they are damaged in any 
way. 

6. Brush spring tension should be mea¬ 
sured with a small pull-scale. Replace the 
springs if they have weakened to less than 0.4 
kg (0.8 lb) tension for pre-1979 models or 0.6 
kg (0.9 lb) on 1979-1981 machines. 

7. The mica undercut of the commutator 
should be maintained at 0.3 mm (0.012 in.). 
Any carbon deposits should be cleaned out of 
the commutator grooves, and a piece of hack¬ 
saw blade or the like used to increase the un¬ 
dercut depth if necessary. Refer to the illus¬ 
tration. 

8. Polish the commutator with fine emery' 
cloth and then clean it thoroughly before in¬ 
stalling. 


Starter Solenoid 

1. If the battery' is in reasonably good con¬ 
dition, and nothing at all happens when the 
starter button is pushed, check the solenoid. 

2. Disconnect the starter cable at the 
starter motor. When the button is pushed, 
there should be an audible "click” which in¬ 
dicates that the solenoid is opening. 

3. If further testing is necessary, remove 
the solenoid from the machine. 

CAUTION: Be sure to disconnect the ca¬ 


bles at the battery before disconnecting the 

solenoid terminals. 

Connect a fully charged 12-volt battery' 
across the solenoid low-tension leads and 
check for continuity' across the high-tension 
terminals with an ohmmeter or self-con¬ 
tained test light. If there is no continuity, 
replace or repair the solenoid. 

4. Check for continuity’ across the lovv-ten- 
sion terminals with an ohmmeter or self- 
powered test light. If there is none, the pri¬ 
mary winding of the solenoid is broken, and 
the unit must be replaced. 

5. The primary’ cause of solenoid malfunc¬ 
tion is pitting and/or burning of the contact 
points inside. It may be possible to restore a 
solenoid to serviceable condition by taking it 
apart and dressing the points with a file or 
emery' paper. If this doesn’t work, replace it. 

6. If starter trouble began just after the 
starter button housing was disassembled or 
moved for any reason, check the connections 
at the switch as they may have come adrift. 


ELECTRICAL COMPONENTS 
Turn Signal Flasher 

If none of the turn signals will flash, chances 
are that the turn signal flasher has failed. A 
Signal-Stat 142 flasher is used on the 750 and 
is located near the battery. 

NOTE: The flasher must be properly 
grounded to operate. 


Switches 

TESTING AND REPLACEMENT 
PROCEDURES 

The operation of any switch can be checked 
using a multi-tester or test light to determine 
the electrical continuity of the switch in its 
different positions. Follow' the procedures 
given below for testing the individual 
switches. If, during any test, you find that 
electricity' is available at the switch but the 
switch won’t work, make sure that it is not 
simply a bad ground that is sabotaging it 
before you buy a replacement. Removal and 
installation procedures are given after the 
testing information, as it is not necessary to 
remove the switches in order to check them. 

IGNITION (MAIN) SWITCH 

1969-1978 

Pull the ignition switch connector apart and 
check continuity of the switch in its three 
positions, using the accompanying chart as a 
guide. If any part of the test shows the switch 
to be faulty', the switch should be replaced. 

The switch can be removed after the re¬ 
taining nut has been unscrewed. 



BAT 

1C 

TL 1 

TL 2 

Wire 



Brown! 


Color 

Red 

Black 

White 

Brown 

OFF 

1 



o — 

—o 


2 o-O 


1979-1981 

After disconnecting the coupler at the 
switch, check for continuity. The terminals 
may be identified as follow's: 

TL2 and TL1 are paired above the other 
three terminals; 

The three terminals are IG, BAT, and P 
respectively. 

In the “P” key position, there should only 
be continuity between the BAT terminal and 
P. 

In the "ON” position, there should be con¬ 
tinuity between BAT and IG and between 
TL1 and TL2 only. 

In the other key positions, there should be 
no continuity between any of the terminals. 

FRONT AND REAR BRAKE LIGHT 
SWITCHES 

The front brake light switch is located be¬ 
tween the fork legs just under the headlight. 
To check its operation, connect the two test 
leads to the switch terminals, leaving the 
switch wires connected, and operate the 
front brake lever. If the tester does not show 
continuity' as the brake is applied (ignition 
on), check to see if there is electricity' at the 
switch power supply lead (black wire). If 
there is, replace the brake light switch. If 
there is not, check the continuity' of the black 
wire between its connections at the brake 
light switch and ignition switch to determine 
if there is a loose connector, a short circuit, 
or a break in the wire. 

The front brake light switch can be re¬ 
moved by pulling off the wires and unscrew¬ 
ing it. It may be necessary' to bleed the brake 
after installation. 

The rear switch may be tested in the same 
manner as the front switch. Make sure that it 
is not simply improperly adjusted and that 
the spring is strong enough to actuate it. Ad¬ 
justment can be made by turning the large 
nut on the switch. 

HORN BUTTON AND HORN 

If the horn is not working, check to see if it is 
receiving electricity by connecting the tester 
between the light green wire at the horn and 
a good ground (such as the engine crankcase). 
Turn on the ignition and press the horn but¬ 
ton. If the tester responds, the horn is faulty' 
or is not properly grounded. If the tester 
does not respond, connect the tester lead to 
the light green wire and press the horn but¬ 
ton again (ignition on). If there is still no elec¬ 
tricity’ available, replace the horn button. If 
there is electricity' at the headlight shell but 
not at the horn, check the green wire for 
loose connections or a short circuit between 
the headlight and horn. 

NOTE: Horn loudness can be increased by 
turning the adjusting screw in ( clockwise ). 
The horn button and turn signal switch are 
in the same switch case , which can be re¬ 
moved after the screws in the bottom half 
of the case are taken out. 

TURN SIGNAL SWITCH 

1969-1978 

To check operation of the turn signal switch, 
pull apart the connectors for the orange, 
gray, and blue wires. Check continuity of the 
switch in its three positions with a multi¬ 
tester or test light and battery, using the ac- 
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companymg chart as a guide. (Be sure to con¬ 
nect the tester to the three wire ends leading 
to the switch, not the turn signal bulbs.) If 
any part of die test shows the switch to be 
faulty, it should be replaced. 


knob 

Blue 

!*ad 

Cray 

Isad 

Oran^r 

Isad 

R 

o — 

—c 


OFF (center) 

L 


o — 

—o 


To remove the switch, take out the screws 
at the bottom of the switch case and separate 
the upper and lower halves of the switch. 

1979-1981 

Test procedures are similar to those de¬ 
scribed for earlier models, above. “R” should 
give continuity between blue and gray; “L” 
should give it between gray and orange, as 
above. In addition, “R” should give continu¬ 
ity between brown/white and orange/white, 
“L” should give continuity between 
brown/white and blue/white, "OFF” should 
give continuity' between browm/white, 
orange/white, and blue/white. 

LIGHTING SWITCH 
1969-1978 

To check operation of the lighting switcl 
pull apart the connectors for the black, blur 
brown/white, and white leads. Check cont 
nuity of the switch in its different position} 
using the accompanying chart as a guide. (B 
sure to connect the tester to the three wir 
ends leading to the switch, not the light; 
The browTi/w'hite wire is for the highbeam ir 


W ire 
Color 


1C 

Black 

HB 

Blue 

TL 

Brou.nl 

White 

Ll 

W’ht 


H 

o - 

— o - 

- 0 


ON 

P 

o - 


—o 



L 

D 


o 








OFF 


dicator light.) If any part of the test shows tht 
switch to be faulty, it should be replaced 
The switch can be removed after the screw; 
in the bottom half of the case have beer 
taken out. 

1979-1981 

"HI” should give continuity betweer 
blue/white and blue; 

"N" between blue/white, blue, and white, 
"LO” between blue/white and white 

IGNITION KILL SWITCH 

Check operation of the kill switch by pulling 
apart the connectors for the black and 
black/white wires in the headlight shell, and 
testing for continuity of the switch in both 
the on and off positions. Electrical continuity 
in either of the off positions, or lock of conti¬ 
nuity in the on position, indicates a bad 
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switch. (Be sure to connect the tester to the 
wire ends leading to the switch, and not to 
the ignition coil and ground.) 


Ignition kill Stnfc/i 

U irr Color 

Black 

Bla< kfWhite 

ON 

r~\ 




OFF 


The switch can be removed after the 
screws in the bottom half of the case have 
been taken out. 


STARTER BUTTON 

Check operation of the starter button by con¬ 
necting the tester between the yellow/red 
wire and ground. I^ack of continuity with the 
button depressed indicates a bad switch. 


Starter Suited 

W ire Color 

C round 

Y ellou/Rrd 

ON 


n 

\J 



OFF 


The switch can be removed after the 
screws in the bottom half of the case have 
been taken out. 

OIL PRESSURE SWITCH 

When oil pressure drops below approxi¬ 
mately 7 psi, the oil pressure switch closes, 
completing the ground circuit of the oil pres¬ 
sure warning light which will then light up. 
There is no power supplied to the oil pres¬ 
sure switch, so it must be tested using equip¬ 
ment with its own power source such as a 
multimeter or test light and battery. Connect 
the meter leads to the oil pressure switch 
lead and to ground. If the tester does not 
respond, the switch has not closed and is 
defective. (The engine must not be running 
or else oil pressure will be too high to allow 
the switch to close.) 

The oil pressure switch is located on top of 
the crankcase (just behind the cylinders). To 
remove, simply unscrew the switch unit after 
the lead has been disconnected. 

NEUTRAL INDICATOR SWITCH 

In the same manner as the oil pressure 
switch, the neutral indicator switch closes 
and completes the ground circuit to the neu¬ 
tral indicator light when the transmission is 
placed in neutral, at which time the light 
should go on. If the light does not go on, con¬ 
nect a tester with its own power supply to the 
switch lead and to ground. Lack of continuity 


Electrical Specifications 


Model 

CB750 <5-f peed) 
1969-I97H 

CB 750.4 

CB750, CBm 
1979-19*1 

ALTERNATOR 

Type 

Battery voltage (volts) 

12 

3-phase excited field 

12 

12 

Output (kW @ 5000 rpmVolts-amps) 

0.210/12-13 

0 290T4 5-18 

0 260 14-15 

Polarity 

negative ground 

negative ground 

negative ground 

Stator coil resistance (ohms) 

0.2 

048 

048 

Field coil resistance (ohms) 

7 2 

4 1 

40 

REGULATOR 

Type 

dual contact mechanical 

dual contact mechanical 

solid-slate 

Model (Hitachi) 

TL12-38 

TL12-38 

— 

Core gap (mm/in.) 

0.6-1.0 0 024 - 0 040 

0.6-1 0 0 024 - 0 040 

ne 

Point gap (mm/in.) 

0.3-0 4/0 012-0 016 

0 3-0.4 0.012-0 016 

na 

RECTIFIER 

Type 

6-diode, full-wave 

6-diode r full-weve 

6-diode, full-wave 

Model (Hitachi) 

S868-7 

S868-7 

— 

Output (volts emps) 

12/15 

12/15 

12 15 

BATTERY 

Model (Yusa) 

B64-12 

Y50-N18L-A2 

YB14L-A2 

Voltage (v) 

12 

12 

12 

Capacity (amp hrs) 

14 

20 

14 

Electrolyte specific grevity <68’ F) 

1 260-1 280 

1 270- 1 290 

1 280 

Charging rale (amps hr) 

1.4 

2.0 

1 4 

STARTER MOTOR 

Output (kW) 

0.6 

0.6 

06 

Rated operation (max) 

30 seconds continuous 

30 seconds continuous 

30 seconds continuous 

Carbon brush length (mm/in.) 

Standard 

12-13/0 47-0.51 

12-130 47-0 51 

12-130 47-0 51 

Serviceable limit 

55/022 

5 5 0 22 

7.5/0 30 

Brush spring tension (gr) 

500 - 600 

500 - 600 

560 

Mica undercut (minimum mm/in.) 

0.3. 0 012 

0 30.012 

0 30 012 

Draw under load (v'amps) 

8 SI 20 

8.5/120 

8 5 120 

Stall load (v/amps) 

5 0/280 

5 0 280 

5 0 280 

Solenoid operating voltage (v) 

7 5 

7.0 

7.0 

LIGHTS 

Headlight 

12V-50.40W (SAE 6012) 

12V-5O40W tSAE 6012) 

I2v-6S50W 

Tail/stoplight 

12v-7/25W(SAE 1157) 

12v-7 25W(SAE 1157) 

12V-827W (2) (SAE 1157 

Turn signals 

Front 

12v-32cp (SAE 1034) 

12v-32cp (SAE 1034) 

12v-238W 

Rear 

I2v-32cp (SAE 1073) 

12v-32cp (SAE 1073) 

12v-23W 

Meier lights 

12v-2cp (SAE 57) 

I2v-2cp (SAE 57) 

12v-2cp (SAE 57) 

Position light 

12v-3cp 

12v-3cp 

12v-3cp 

FUSES 

Main (amps) ® 

15 

15 

30 

Headlight (amps) 

7 

7 

10 

Tailtight. meler lights (amps) <D 

5 

5 

10 


(DK3 and later 
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(with the transmission in neutral) means that 
the switch should be replaced. 

The switch is located at the underside of 
the engine on 1969-1978 models, and near 
the engine sprocket on more recent ma¬ 
chines. 

CLUTCH SWITCH 

On late models which incorporate a clutch 
safety switch, disconnect the leads at the 
clutch. * 

There should be continuity when the 
clutch is pulled in 

To remove the switch, disconnect the wir¬ 
ing, remove the clutch lever, and remove the 
switch. 

The switch has a small protrusion which 
must point towards the handlebar when it is 
installed. 


CHASSIS 

WHEELS 

Front Wheel Assembly 
REMOVAL AND INSTALLATION 
Single Disc 

1. Raise the front wheel off the ground by 
placing a support under the engine. 

2. Disconnect the speedometer cable 
from the front hub. 



Be sure that the axle cap Is installed so that the 
gap (arrow) is at the rear 


3. Remove the four axle clamp nuts (two 
on each side) and withdraw the front wheel 
assembly from the forks. 

CAUTION: Do not operate the front brake 
while the wheel is removed or the caliper 
piston will be forced out of the cylinder. 
Installation is in reverse order of removal. 
Note that the front axle holder clamps are 
machined so that the forward mating surface 
is slightly higher than the rear mating sur¬ 
face. They must be installed correctly. Place 
a straightedge on the mating surfaces to de¬ 
termine which end is higher, and install the 
high mating surface forward. On late mod¬ 
els, install the clamps so that the ”F“ mark is 
at die front. Tighten the forward retaining 
nut first, drawing the forward mating surface 
of the holder clamp flush against the fork leg 
mating surface and then tighten the rear nut. 
Proper torque is 13-18 ft. lbs. for both nuts. 


Twin Disc 

1. Support the front wheel off the ground 
by placing a support beneath the engine. 

2. Disconnect the speedometer cable. 

3. Unbolt and remove one of the brake 
calipers from the fork sliders. It is not neces¬ 
sary to disconnect the brake lines, but a piece 
of cardboard or the like can be inserted be¬ 
tween the brake pads to prevent their closing 
together. 

CAUTION: Do not operate the brake lever 

while the calipers are removed. 

4. Remove the four axle clamp nuts (two 
on each side), take off the clamps, and take 
out the wheel. 

Installation is the reverse of removal. Be 
sure that the axle damps are installed cor¬ 
rectly: they are machined unevenly, and the 
higher side must be installed toxx-ards the 
front of the motorcycle. Tighten the nut for 
the high side first. 

On late models, "F” is marked on the axle 
clamps and this must be installed towards the 
front of the fork. Proper torque is 13-18 ft 
lbs 

Wheel Bearings 

REMOVAL 

1. After removing the front wheel, un¬ 
screw the axle nut and withdraw the axle and 
axle collar. 

2. Remove the screw- and remove the 
speedometer gearbox from the hub. 

3. Bend back the locktabs and unbolt and 
remove the brake disc. 

4 Remove the speedometer gearbox 
drive flange retainer. Remove the drive 
flange. 

5. Unscrew- the wheel hearing retainer 
from the other side of the hub. Withdraw the 
bearings and spacer. 

Bearings are usually driven out with a 
hammer and drift. Once removed, however, 
bearings should be replaced with new ones. 
Check bearing condition in place if possible, 

INSTALLATION 

Assembly is the reverse of the above. 

Note the following points: 

a. Pack the bearings with a good grade 

of wheel bearing grease. Put a small hand¬ 
ful of the grease in the hub as well 



Removing a wheel bearing 


b. Do not forget to install the spacer in 
the hub before installing the bearing. 

c. Bearings may be driven into place 
using Honda service tool No. 07048-30001 
or a suitable substitute. 

d. Use a new oil seal and lubricate it 
with oil to make installation into the bear¬ 
ing retainer easier. 

e. Stake the bearing retainer in two 
places after it is installed. 

NOTE: The front hub on the CB 750 (1970 
and later) is narrower than on the CB 750 
(1969). In addition , the speedometer drive 
flange and flange retainer and the brake 
disc mounting bolts are changed to fit the 
narrower huh. It is important that the cor¬ 
rect disc mounting bolts are used (if re¬ 
moved) or the disc will not be securely 
mounted. 

Rear Wheel Assembly 
REMOVAL AND INSTALLATION 
Rear Drum Brake 

1. Place the bike on the center stand. 

2. Remove the rear brake adjusting nut 
and separate the brake rod from the lexer. 

3. Disconnect the brake anchor from the 
hub by removing the lockpin and unscrewing 
the nut and bolt. 

4 Loosen the chain adjuster locknuts and 
back the bolts out. 

5. Remove the ratter pin and loosen the 
axle nut Turn the adjusters doxvnwwrd. 

6 Remove the lockbolts and chain ad¬ 
juster stop plates. Push the wheel forward 
and lift the chain off the rear sprocket. With¬ 
draw the wheel rearward from the swing 
arm. 

Installation is in rexerse order of removal. 
Tighten the axle nut to 58-72 ft. lbs. 

Rear Disc Brake (Chain Drive) 

1. Loosen the locknut on the chain ad¬ 
justers and back the adjusters out. Remove 
the ratter pin from the rear axle, and remove 
the axle nut 

2 Slide the xvheel forward in the swing 
arm and lift the chain off the sprocket. The 
wheel can noxv be removed. 

NOTE: Do not apply the rear Irake with 
the wheel removed, as the piston may be 
forced out of the caliper. 

3. Wlien installing, tighten the rear axle 
nut to 58-72 ft. lbs. 

Rear Disc Brake (Shaft Drive) 

1. Park the machine on the center stand. 

2. Remove the axle nut cotter pin and 
remove the axle nut. 

3. Loosen the axle pinch bolt and pull out 
the axle. Note xvasher location. 

4. Raise the brake caliper. Pull the xvheel 
to the left to disengage the drixe flange and 
remove it from the machine. 

NOTE: Do not apply the rear brake with 
the rear wheel removed , as the caliper 
piston may pop out. 

5. When installing, grease the drixe 
flange. Tighten the axle nut to 58-72 ft. 
lbs., and the axle pinch bolt to 17-21 ft. lbs. 

Wheel Bearings 

REMOVAL 

1. After removing the rear xvheel, remove 
the axle and brake plate from drum brake 
models. 
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2 T;ip the sprocket and sprocket plate out 
ol the hull with a sof t drift or block of w ood 

3. Unscrew- the hearing retainers) and 
drive the hearings out of the huh. 

4. The hearing in the sprocket huh can he 
removed in the same manner. 

INSTALLATION 

Rexerse the removal procedure. Note the 
following points 

a. Pack tiie hearings with wheel hearing 
grease. Place a small handful in the huh as 
well 

h. Do not forget the hearing spacer, 
c The hearings may he driven into 
place with Honda tool No. 07048-30001 or 
a suitable substitute. 

d Use a thread-locking compound on 
the bearing retainer(s). 

e. Apply a small quantity of grease to 
the friction surfaces of the flange and 
wheel huh. 

FRONT BRAKE SERVICE 
Single Disc, 1969-1978 

Before attempting work on the hydraulic disc 
brake system, note the following points; 

a. Never use brake fluid from an old or 
an unsealed container. Brake fluid is hy¬ 
droscopic—it absorbs moisture—and 
therefore quickly becomes useless unless 
kept in a sealed environment. 

b. Never reuse brake fluid which has 
been flushed from the system. 

c. The system uses DOT 3 brake fluid. 
This standard is marked on the can. Do not 
use any other type. Do not mix types or 
brands of brake fluid, as they may not be 
compatible. 

d. When handling brake fluid, cover all 
painted parts (such as the gas tank) which 
may he accidentally damaged by spillage. 
Brake fluid will remove paint in short 
order. 

e Keep brake fluid away from the pads 
and disc surfaces. If there is contact, clean 
them off immediately with a non-oily sol¬ 
vent If pads cannot he cleaned, replace 
them. 

f. W ith the exception of the pads and 
disc, all interna! caliper and master cylin¬ 
der parts should he cleaned in new brake 
fluid only Do not attempt to clean these 
parts in solvents of any type. 

g. Any time any of the brake line con¬ 
nections have been loosened or discon¬ 
nected, the system must he bled to re¬ 
move air. Refer to the section below-. 

PAD REPLACEMENT 

1. To determine pad wear on the CB 750 
(1969) and 750K1, measure the clearance be¬ 
tween the caliper and the disc with a feeler 
gauge as shown. When the clearance is less 
than 2.0 mm (0.08 in.), the pads should be 
replaced. 

2. On other models, check the pads for 
wear by noting the red wear indicator line. 
Replace the pads when they are worn close to 
this red line. 

3. Remove the front wheel Remove the 
two holts from the side of the calliper and 
remove the right-side caliper half. 

4. Remove the pad from the piston side of 
the caliper. Withdraw the cotter pin and 
remove the pad from the other caliper half. 
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5. Before installing the new pads, applx a 
small amount of silicone grease to the pad 
sliding surfaces on the caliper as shown. The 



Checking pad wear on early (1969-1970) models 

grease serves to keep pad operation smooth 
hy repelling dust and water as well as provid¬ 
ing lubrication. Use grease sparingly and do 
not allow- it to contact the pad friction mate¬ 
rial. 

6. Install the new pads in the caliper 
halves and holt the caliper together. 

7. Install the front wheel and adjust the 
brake as explained in the following section 
Avoid heavy braking until at least 50 miles 
have been covered. 

ADJUSTMENT 

1. Loosen the caliper adjuster bolt locknut 
and turn the bolt until the inside pad (closest 
to the wheel) lightly contacts the disc. 

2. Turn the adjuster bolt in the opposite 
direction about Va-Vi turn and tighten the 
locknut. 

3. On the very early models, provision is 
made for adjustment of brake lever free-play 
at the lever. Loosen the locknut and turn the 
adjuster screw- until Vi-Vfe in. free-play is ob¬ 
tained at the end of the lever Retighten the 
locknut to 13-17 ft. lbs. The lever is not ad¬ 
justable on the other models. 

CALIPER 

Leakage of brake fluid from around the cali¬ 
per piston indicates that the caliper assembly 
is worn or damaged, and the cause should be 
investigated immediately. To remove, in¬ 
spect, and rebuild the caliper assembly: 

1. Remove the front wheel. 

2. Unscrew the hydraulic line connection 
at the caliper and catch the fluid that drains 
from the line in a suitable container and dis¬ 
pose of it. (Do not reuse old brake fluid.) 

3. Unscrew the three caliper mounting 
bolts at the left fork leg and remove the cali¬ 
per. 

4. Remove the two bolts and separate the 
caliper halves. 

5. Remove the pad seat from the caliper 
piston and withdraw the piston. 

6. Remove the seal from the cylinder and 
replace if damaged. Cylinder bore diameter 
should not exceed 38.22 mm (1.504 in.) and 
piston diameter should not he less than 3S. 11 
mm (1.500 in.). Maximum calculated clear¬ 
ance between the piston and cylinder is 
0.115 mm (0.0045 in.). Replace parts as nec¬ 
essary. Clean all components and dry with 
compressed air. 

7. Use a new seal in the cy linder !>ore 
and luhricate in throughly with fresh brake 
fluid before installing. Make sure that it is 
seated properly in its groove. 


8. Lubricate the piston with brake fluid 
and install it in the cylinder. Be careful not to 
twist the seal or force it out of the groove. In¬ 
stall the pad seat on the piston 

9. Reinstall the brake pads in the caliper 
halves. Use new pads if the old ones have 
been in contact with brake fluid. 

10 Bolt the caliper halves together and 
remount the caliper assembly on the fork leg. 

11 Connect the hydraulic line and re¬ 
place the front wheel. 

12. Bleed and adjust the brake (refer to 
the appropriate headings in this section). 

MASTER CYLINDER 

Brake fluid leakage around the brake lexer 
and excessixe lever travel (after bleeding the 
brake to make sure that there is no air 
trapped in the hydraulic system) are indica¬ 
tions of master cylinder malfunction. The 
rebuilding procedure is as folloxvs. 

CAUTION: Be t en/ careful . when remov¬ 
ing atul replacing the master cylinder, in 
filling the reservoir. Brake fluid can dam¬ 
age paint and plastic, and extreme care 
should he exercised in its handling. Wipe 
up any spills immediately. 

L Place a cloth underneath the connec¬ 
tion to absorb any spilled fluid and discon¬ 
nect the brake hose from the master cy lin¬ 
der. 

2. Unscrexv the clamp bolts and remove 
the master cylinder from the handlebar. Un¬ 
screxv the reservoir cap and discard the brake 
fluid. 

3. Remove the rubber boot. Remoxe the 
snap-ring and xvithdraw- the xvasher, piston, 
secondary cup. primary cup, spring, and 
check valve. 

4. Check the cylinder bore for scoring and 
pitting, and measure the xvear using a dial in¬ 
dicator. Bore diameter should not exceed 
14.06 mm (0.553 in.). Replace the master cy l¬ 
inder assembly if damaged or xxorn. 

5. Check the piston diameter. Minimum 
allowable diameter is 13.94 mm (0.549 in.). 

6. Clean all components in solvent and 
dry xxith compressed air. 

7. Use a new seal and lubricate it xvith 
fresh brake fluid. Install the components in 
the bore as removed. 

8 Mount the master cylinder on the 
handlebar and connect the hrake hose. Do 
not forget to install the two washers at the 
connection. 

9. Fill the reservoir to the lex el mark xxith 
brake fluid and bleed the brake. (Use DOT 3 
brake fluid.) 

BLEEDING 

1. Top up the reservoir xxith brake fluid 
and replace the cap to keep dirt and moisture 
out and the fluid in. Cover the gas tank with a 
thick cloth to avoid damage due to spilled 
brake fluid. 

2. Attach one end of a small diameter rub¬ 
ber hose to the bleed valxe on the caliper, 
and place the other end in a jar which con¬ 
tains several inches of clean, new- brake fluid. 
Be sure that the end of the hose is sub¬ 
merged in this fluid. Arrange the hose so that 
it loops upxvard after leaving the bleed valxe, 
and see that it has no kinks or sharp bends. 

3. Pump the brake lexer rapidly several 
times until some resistance is felt and, hold¬ 
ing the lever against the resistance, open the 
bleed xalxe about one-half turn When the 
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lever bottoms, close the valve (do not over¬ 
tighten) and then release the lever. 

4. Repeat this operation until no more air 
is released out of the hose and the brake 
lever is firm in operation. Check the fluid 
level in the reservoir often to make sure that 
it doesn’t go dry and draw more air into the 
system. Do not reuse fluid that has been 
pumped out of the system. Do not use fluid 
that has been stored for more than a few 
weeks after the seal on its container has been 
opened, as brake fluid will absorb moisture 
from the air and may corrode the master cy l¬ 
inder and caliper. 

5. Refill the reservoir to the level mark 
when through (but do not overfill). Avoid 
overtightening the cap or fluid will weep 
around the cap edge. 

DISC SERVICE 

The brake disc normally requires no service 
of any kind. However, if the disc becomes 
scored for any reason, it should be replaced 
and a new set of pads should be installed. A 
badly scored disc will reduce the effec¬ 
tiveness of the brake and shorten pad life 
considerably. If the front brake lever os¬ 
cillates or fluctuates when the brake is ap¬ 
plied at speed, the indication is that the 
brake disc is warped or bent. Check the run¬ 
out of the disc with a dial indicator and re¬ 
place it if run-out exceeds 0.3 mm (0.012 in.). 
To replace the disc; 

1. Remove the wheel. 

2. Bend back the locktabs (if fitted), un¬ 
screw' the nuts, and remove the disc from the 
hub. 

3. Mount the new disc on the hub and 
tighten the nuts evenly, using new locktabs 
(if fitted) or thread-locking compound to se¬ 
cure the nuts. 

4. Examine the brake pads and replace 
them if they are close to the limit of wear or 
have worn in an unusual pattern. 

Twin Disc, 1977-1978 

The CB750F (77-78) is equipped with two 
brake calipers. The calipers are the same as 
these found on the rear of 1977-1978 models 
equipped with a rear disc brake. Refer to 
“Rear Brake Service, Disc Brake Models,” 
below. 

When bleeding the system, bleed the cali¬ 
per furthest from the master cylinder (left 
side) first. 

Single Disc, 1979-1980 
PAD REPLACEMENT 

1. Remove the caliper cover. Take out the 
clip. 

2. Push the caliper as far as possible to¬ 
wards the wheel and push the piston all the 
way in. 


3. Remove the pins, brake pads, and 
shim. 

4. When fitting the new pads, apply a coat 
of silicon grease to both sides of the shim. 

5. Install the new pads with the shim on 
the piston side of the pad. Fit the pins, clip, 
and cover. 

CALIPER 

1. Taking care to avoid damage to 
painted surfaces, place a container beneath 
the caliper brake line banjo, and remove the 
banjo bolt. 

2. Loosen the two caliper shaft bolts 
gradually and evenly while pressing them in. 

3. Remove the caliper from the fork 
slider. 

4. Remove the piston boot. 

5. Place a rag over the piston and hold 
the caliper with the piston facing down. 
Apply low-pressure compressed air to the 
banjo bolt fitting to push out the piston. 

6. Pry out the fluid seal with a small 
screwdriver or the like, taking extreme care 
not to scratch the caliper lx>re. 

7. Clean all metal parts in clean brake 
fluid. All rubber parts should be replaced its a 
matter of course. 

8. Check the piston outside surface for 
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scratches or signs of wear, and replace it if 
the surface is not perfect. Measure the OD of 
the piston. If it is under 42.765 mm (1.6837 
in.), replace it. 

9. Check the caliper bore for like dam¬ 
age. Make sure that the fluid seal groove is 
perfectly clear of foreign matter. Measure 
the ID of the caliper bore. If it is more than 
42.915 mm (1.6896 in.), replace it. 

10. Assembly is the reverse of disas¬ 
sembly. Use all new' rubber parts. Be sure to 
lubricate the piston and seal with medium 
grade hi-temperature silicon grease or some 
new brake fluid before assembly. 

Be sure that the fluid seal is firmly seated 
in its groove. 

Be sure to install the piston with the boot 
lip facing out. 

Tighten the caliper shaft bolts to 22-29 ft. 
lbs 

CALIPER CARRIER 

The caliper carrier will remain on the fork 
slider when the caliper halves are removed. 
When rebuilding the system, remove the 
two carrier bolts and separate the compo¬ 
nents. Clean all metal parts in clean brake 
fluid. Replace the caliper shaft o-rings and 
boots. Lubricate the o-rings with silicon 
grease or new brake fluid before assembly. 
When assembling, be sure that the boots are 
seated in the caliper shaft grooves. Tighten 
the carrier bolts to 22-29 ft. lbs. 

MASTER CYLINDER 

The master cylinder components are the 
same as described for the "Single Disc, 
1969-1978.” Refer to that section, above. 

DISC 

Replace the disc if measured thickness is less 
than 6.0 mm (0.24 in.) at any point, or if the 
disc surface is warped, scored, or otherwise 
damaged. 

BLEEDING 

Bleeding procedures are carried out in the 
same manner as outlined for the Single 
Disc, 1969-1978,” above. Refer to that sec¬ 
tion 

Twin Disc, 1979-81 
PAD REPLACEMENT 

1. Remove the two caliper alien head 
bolts. Remove the caliper from the carrier. 

2. Remove both brake pads and the shim. 
3 Install the new brake pads and the 

shim. Install the shim with the arrow facing 
upwards. 

4. When fitting the caliper, tighten the 
two alien bolts gradually and evenly to 11-14 
ft. lbs. 

CALIPER 

Working procedures are the same as for ‘‘Sin¬ 
gle Disc, 1979-80,” above. Specifications 
differ. 

Caliper piston replacement limit is less 
than 38.09 mm (1.500 in.). 

Caliper bore replacement limit is 38.24 
mm (1.506 in.). 

MASTER CYLINDER 

Procedures are the same as for the master 
cylinder under "Single Disc, 1969-1978,” 
above. Specifications differ. 
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Master cylinder lx>re diameter should be 
no more tlian 15.925 nun 0.6270 in. 

Master eslinder piston diameter should he 
no less than 15 SI5 mm tO.6226 in.). 

DISC 

Replace tin- disc il the thickness at am point 
is under 4 0 mm 0 16 in or il the disc is 
scored or warped. 

BLEEDING 

Refer to the "Single Disc, 1969-78." sec¬ 
tion lor Riot'd mg pnx'edures 

REAR BRAKE SERVICE 

Disc Brake, 1977-78 
PAD REPLACEMENT 

1 Remove the 5-mm holt from the top of 
the caliper and lilt up the pad cover. 

2. Push down on tin* pad set spring and 
withdraw the two pad pins from the right cal¬ 
iper half. 

3. Remove the two brake pads from the 
top of the caliper If the same brake pads are 
to he reused, mark the pads so that they can 
be installed in the caliper half from which 
they were removed so that the direction of 
rotation will not he reversed. 

4 To install new pads, drop them in 
place. Press tin* set spring down and insert 
the two pad pins in place through the* pads. 
Be sure that the set spring is hooked on the 
narrow section of the pins. 

5. Replace the pad cover and secure with 
the .5-nun bolt. 

CALIPER 

Removal 

1. Remove the banjo holt from the caliper 
and disconnect the brake line. Allow the fluid 
to drain from the line into a suitable con¬ 
tainer. Wipe up any spilled fluid immedi¬ 
ately. Place a plastic bag around the end of 
the line and banjo bolt to prevent dirt from 
entering the system. 

2. If the caliper is to be disassembled, 
loosen the two caliper set bolts at this time as 
they may be difficult to loosen once the cali¬ 
per is removed. 

3. Disconnect the brake anchor from the 
front of the caliper. 

4. Remove the axle and lift off the caliper 
as an assembly. 

Disassembly 

1. Remove the 5-mm bolt from the top of 
the caliper. Remove the wear indicator cover 
and the pad cover. 

2. W ith an 8-mm alien w rench remove the 
caliper set l>olts and separate the two caliper 
halves. 

3. Remove the o-ring from between the 
caliper halves. 

4 Lift out the set spring, pads, and pad 
pins. 

5 Remove the securing clip from the dust 
seal and remov e the dust seal. 

6. To remove tin* piston, apply coin- 
pressed air to the inlet hole. Be careful to 
catch the piston as it is forced out. 

7. Remove the piston Seal, being careful 
not to scratch the cylinder bore. This seal 
should be replaced with a new one once re¬ 
moved 

564 


Inspection 

1. The l>ore of the caliper should be be¬ 
tween 38.18 - 38 20 nun (1.5031- 1.5039 in ). 
If the bore exceeds 38.215 nun (I 5045 m.N 
for either cylinder both caliper halves 
should be replaced. 

2. The piston outside diameter should be 
between 38.115-38.480 mm (1.5006-1.51.50 
in ). If either piston is smaller than 38.105 
mm (1.5002 in.) the piston should be re¬ 
placed. 

Assembly 

1. Install the piston seal into the groove in 
the caliper half. 

2. Place a thin coat of silicon grease on the 
bore of the caliper and the piston seal. 

3. Install the pistons and clirst seals. 

4. Install the pads, pad pins, and set 
spring Install a new o-ring in the fluid pas¬ 
sage between the two caliper halves, and liolt 
the caliper halves together. Tighten the bolts 
to 18-21 ft. lbs. 

5. Install the pad cover and the wear in¬ 
dicator cover and secure with a 5-mm bolt. 

Installation 

1. Hold the caliper in place and install the 
axle. 

2. Connect the brake anchor and brake 
line. Be sure that there is a washer on either 
side of the banjo fitting. 

3. Bleed the system. 

MASTER CYLINDER 
Removal 

1. Disconnect the rear brake line from the 
caliper by removing the banjo bolt. Take care 
not to lose the washers fitted to either side of 
the brake line fitting. Drain the master cylin¬ 
der into a suitable container by pumping the 
brake pedal. 

2. Remove the cotter pin from the brake 
rod pin, then remove the brake rod pin. 

3. Remov e the two mounting bolts and lift 
off the master cylinder. 

Disassembly 

1. Loosen the 8-min not on the push rod 
and remov e the brake rod joint from the end 
of the rod. Remov e the 8-mm holt and pull 
off the rubber boot. 

2. Remove the snap-ring from the bottom 
of the master cylinder and pull out the brake 
rod 

3. Remove the piston and secondary cup 
assembly from the bottom of the cylinder. 

4. Remove the primary cup, spring, and 
check valve. 

5. Remove the master cylinder cap and di¬ 
aphragm 

On early CB750F models up to frame No. 
CB750F-1010687, the master cylinder had a 
separate oil reservoir. On later models the 
reservoir is integrated with the master cylin¬ 
der bodv To remove the reservoir from the 
early models: 

6. Remove the two screws located in the 
lx)ttom of the reservoir anti lift out the bot¬ 
tom plate. 

7. Lift off the reservoir and o-ring. 

Inspection 

1. The bore of the master cylinder should 
be between 14000-14043 mm 
(0.5512-0.5529 in.). If the bore exceeds 


14.055 mm (0.5533 in.), the master cylinder 
should be replaced. 

2. Hie outside diameter of the piston 
should be between 13.957-13.960 mm 
(0.519-0.550 in.) If the piston is smaller 
than 13.940 nun (0.548 in.), tin 1 piston should 
be replaced. 

3. Inspect the seals. If any are hard or 
scored, thev should be replaced. 

Assembly 

1. Coat all parts of the master cylinder, 
including the bore, in clean brake fluid be¬ 
fore installing them. 

2 Install the check valv e on the end of the 
spring, and be sure that it is facing the proper 
direction. Install the spring and check valve 
into the cylinder. 

3 Install the primary cup so that the 
cupped side is facing the spring. 

I Install the piston and secondary cup. 
Install the piston so that the secondary cup is 
towards the bottom of the master cylinder. 
Tlie lips of the secondary should face the top 
of the cylinder. 

5. Install the 18-mm snap-ring, push rcxl, 
rubber boot, 8-mm nut, and brake rod joint 

Installation 

1 Hold the master cylinder in place and 
install the two mounting bolts. 

2. Connect the brake r<xl joint to the 
brake shaft with the brake rod pin and secure 
with a new cotter pin. 

3. Connect the brake line to the rear cali¬ 
per Be sure to install a washer on both sides 
of the fitting. 

4 Fill the master cylinder with new DOT 
3 brake fluid and bleed the system 

BRAKE PEDAL HEIGHT 

The height of the brake pedal can be adjusted 
by screwing the brake rod joint up or down 
on the master cylinder push rod 

1. Loosen the brake rod joint locknut. 

2. Separate the brake rod joint from the 
pedal shaft by removing the brake rcxl pin. 

3. Turn the brake rod joint either up or 
down to effect adjustment 

4. The clearance between the brake pedal 
and the footrest should be at least 5 mm (0 19 
in.). 

5. When adjustment is correct, connect 
the brake rcxl joint to the brake shaft with the 
brake rod pin, and secure in place with a new 
cotter pin. 

BLEEDING 

Refer to the section on bleeding the front 
brake, above. 

DISC SERVICE 

Service to the front and rear disc are the 
same. Refer to the "Disc Service" section for 
front wheel, above. 

Disc Brake, 1979-1981 

Tin’s rear disc brake is the same as the front 
twin disc system described above Refer to 
those sections. 

Rear disc thickness should be no less than 
6.0 mm (0.24 in.). 

Drum Brake Models 
BRAKE SHOE REPLACEMENT 

Rear brake* lining wear on newer models am 
be determined by means of the wear indica- 
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tor pointer fitted to the brake lever on the 
hub. If the pointer lines up with the red slash 
mark when the brake pedal is fully de¬ 
pressed, the linings are worn beyond use and 
should be replaced. 

On older models, observe the angle 
formed by the brake lever on the hub and the 
brake rod when the brake is fully applied. 
When the lever and rod form an angle 
greater than 90°, the shoes should be re¬ 
placed. The replacement procedure is as fol¬ 
lows: 

1. Remove the rear wheel. 

2. Unscrew' the axle nut and withdraw 
the axle. Separate the backing plate from the 
brake drum. 

3. Remove the cotter pin and washer 
from each brake shoe pivot and lift the shoe 
away from the backing plate. Minimum ac¬ 
ceptable lining thickness at any point is 2.0 
mm (0.08 in.) for all models. 

4. Check the linings for scoring or em¬ 
bedded foreign matter, and replace them if 
necessary. Oil or grease-impregnated linings 
should also be replaced. 
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5. Break the glaze on the linings with 
some medium sandpaper, but be sure to 
clean them thoroughly before installation. 

6. Check the condition of the brake 
springs, and replace them if badly rusted or if 
the ends are deformed. 

7. Apply a light coat of grease to the 
brake shoe pivots and the actuating cam. In¬ 
stall the springs and shoes as on removal, 
using new cotter pins. 

8. Inspect the condition of the brake 
drum surfaces. There should be no scoring. If 
scored, the drum can sometimes be salvaged 
by having it turned down on a lathe. Refer 
work of this nature to a qualified machinist. 

9. Measure the inside diameter of the 
drum in two directions, perpendicular to 
each other. Maximum allowable diameter is 
stamped on the drum. A difference in the 


two readings indicates that the drum is 
warped. This condition is sometimes felt in 
an “off-on-off” feeling when applying the rear 
brake, and it, too, may be remedied by turn¬ 
ing down the drum. 

10. Clean the drum thoroughly, removing 
all dirt and dust. 

11. * Assemble the drum and hub and the 
axle and install the wheel. Adjust the brake 
so that there is about 25.0 mm (1.0 in.) of 
freeplay at the pedal before the shoes contact 
the drum. Avoid heavy braking for a few' 
miles if new shoes have been fitted. 

Parking Brake (750A) 

DISASSEMBLY 

1. Remove the rear brake lever by remov¬ 
ing the pinch bolt and carefully pulling the 
lever from its splined shaft. 

2. Slide the ratchet mechanism dust cover 
up along the cables and out of the way. 

3. Unscrew the parking brake switch. Dis¬ 
connect the parking brake cable from the 
ratchet lever and unscrew the adjuster from 
the ratchet base. 

4. Remove the rear brake joint, the circlip 
and washer, ratchet case lever and pawls, 
and the return spring. 

INSPECTION 

1 Clean all parts in solv ent to remove old 
grease. 

2. Check the spring for tension. Make 
sure the spring ends are in g(xxl condition. 

3. Check the ratchet case for wear of the 
teeth and inspect the pawls for w ear as well 
Replace the assembly if the teeth or pawls 
are chipped or worn. 

ASSEMBLY 

1. Grease the ratchet assembly shaft and 
the inside of the ratchet case with a good 
grade of chassis grease. 

2. Assembly is the rev erse of disassembly. 
Be sure that the return spring is properly 
anchored. Screw the switch in all the wav . 
Adjust the cable to 2 mm (0.08 in.) of free- 
plav as outlined in chapter 2, “Maintenance." 


FRONT FORKS (STANDARD) 
Removal 

1. Support the front wheel off the ground. 
Remov e the front wheel and fender. 

2. Remove the caliper(s) from the fork 
slider. 

CAUTION Do not allow the caliper(s) to 
/mug by the brake hose. Tie them out of the 
way icith string or wire. 

3. Remove the fork filler cap at the top of 
each fork leg. 

NOTE: It may be necessary to remove the 
handlebars to do so, but the controls may 
be left connected, and the bars gently laid 
to one side when the mounting bolts are re¬ 
moved. 

4. Loosen the upper and lower triple 
clamp pinch bolts. 

5. Grasp each fork leg, in turn, and re¬ 
move it from the triple clamps by pulling 
downward. If this is difficult, install the filler 
cap(s), threading them in several turns, then 
strike them sharply with a plastic mallet or 
the like to drive the fork leg down and out of 
the triple clamps. 


Disassembly 

1. Remove the fork spring and gaitor (if fit¬ 
ted). Drain the fork oil. 

2. Remove the fork slider dust seal, if fit¬ 
ted. Remove the slider oil seal circlip. On K2 
and earlier models the slider can be removed 
at this point. 

3. Remove the alien bolt at the bottom of 
the slider (K3 and later) and separate the fork 
components. 

4. On 1973 and later models, the slider oil 
seal will remain in the slider. Oil seals must 
always be replaced with the forks are dias- 
sembled Pry out the old seal with a screw¬ 
driver or a hooked tool, protecting the lip of 
the slider with a piece of wood or soft metal 
pad beneath your lever. Drive new' seals 
straight in until seated. An old seal can be 
used to drive in the new seals. Be sure the 
seals are driven straight in and not cocked or 
tilted. Seals should be driven in just far 
enough to allow fitting the circlip. 

5. On 1972 and earlier models, the seal 
will remain on the fork leg with the other fork 
components once the slider is removed. Take 
off the components after removing the snap¬ 
ring at the bottom of the fork leg, and then 
those above the damper piston. 

Oil the lips of seals before assembly. 

Inspection 

1 Inspect the fork tubes for bends such as 
might hav e been incurred in an accident. Re¬ 
placement is recommended rather than at¬ 
tempting to straighten bent fork tubes. 

2. Check that the surface of the tube on 
which the slider components move is smooth 
and free of rust or scoring. Minor rusting 
should be removed with fine emery cloth. 

On K3 and later fork tubes, the chrome 
plating must be in perfect condition. If it is 
peeled or damaged, the fork tube must be re¬ 
placed if oil leaks occur. 

3 Check the spring condition. Make sure 
the spring heights are equal and that they are 
within the lengths specified in the “Chassis 
Specifications” chart. 

4 Check that the damper rod (where fit¬ 
ted) is straight, and that all damper compo¬ 
nents are clean. 

5. Check the slider bushing and the 
damper piston for scoring or wear, and re¬ 
place them if damaged (K2 and earlier mod¬ 
els). 

6 Replace the fork filler cap o-rings if they 
are not in good condition. 

7. Clean all metal parts thoroughly in a 
solvent and lubricate them lightly with fork 
oil before assembly. 



Prying out a front fork oli seal 
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Assembly 

Assembly is the reverse «>( disassembly Note 
the following points 

a. On K2 and earlier forks. lubricate the 
components thoroughly and assemble 
them on (lie fork tube. Slip on tile fork 
slider and use a seal driver or a suitable 
substitute to seat tbe seal. Fit the circlip. 

b. On K3 and later forks, be sure* the 
rebound spring is in place. 

Installation 

1. Install each fork leg into the triple 
clamp and align the top of each fork tube with 
the surface of the upper triple clamp. 

2. Tighten the upper triple clamp pinch 
bolts, the lower triple* clamp bolts, and fill 
the forks with the* recommended grade and 
quantity of oil (see chapter 2, “Mainte- 
quantity of oil. 

3. The remainder of the procedure is the 
reverse of removal. 


FRONT FORKS (AIR TYPE) 
Removal 

1. Remove the handlebars. 

2. Disconnect the air hose and remove 
the connector from the right fork tube. 

3. Disconnect the air hose from the left 
fork. 

4 Remove the upper triple clamp. 

5. Remove the headlight. 

6. Remove the front wheel. 

7. Loosen the lower triple clamp pinch 
bolts and pull the fork legs out of the triple 
clamp. 

Disassembly 

CAUTION: Depressurize the fork tubes 
before attempting disassembly. The fork 
caps are under both air and spring pres¬ 
sure. Use caution when removing them. 

1. Fork seal replacement does not require 
separating tube and slider. 

2. Depressurize the fork leg and remove 
the valve stem and hose connector. Install 
the special plugs into the cap. 

3. Remove the caps. 

4. Remove the oil seal dust cover and 
snap-ring. Use a magnet to take out the 
back-up plate. 

5. Extend the fork leg. Fill the leg with 
ATF and fit the cap. 

6. Compress the fork leg until the seal is 
forced out. 

7. Remove the fork slider bolt and pull 
the slider and fork leg apart until they sepa¬ 
rate. 

Inspection 

1. Replace the long fork spring if it mea¬ 
sures less than 429 mm (16.9 in.), and the 
shorter if it is less than 165.5 inni (6.52 in ). 

2. Replace tin* slider bushings if copper 
appears on more than % of the surface. 

3. Minimum fork tube OD is 36.90 mm 
(1.453 in ). 

Assembly 

I. Install the slider seals with the mark¬ 
ings facing upwards. 

2 Install the snap-ring with the radiused 
side f,icing down 
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3. Fill each fork leg with 280 ce (9.5 oz) of 
ATF. 

4. Tighten the cap !>olts to 11-22 ft. lbs. 

5 Standard air pressure is 1116 psi. 
CAUTION; (’sc a hand-operated air 
/jump only to Jdl fork tubes. 

Installation 

Reverse the removal procedures. 

Torques. 

Steering stem nut 58-87 tt lbs 

Upper triple clamp pinch bolts 7-9 ft lbs 

Lower triple clamp pinch bolts 33-40 ft lbs 


STEERING STEM ASSEMBLY 
Bearing Adjustment 

1. On 1969-1978 models, the steering 
stem bearings art* uncaged #8 or l 4 in. balls. 
They are adjusted by means of a ring nut be¬ 
neath the upper triple clamp. 

On 1979-1981 models, a set of tapered 
roller bearings is used. 

2. To check bearing adjustment, support 
the front wheel oil the ground. Grasp the tip 
of the front fender and place your other hand 
beneath the lower triple clamp at the frame 
lug. 

3. Attempt to move the fork by pulling up 
on the tip of the fender. If play or mov ement 
can be felt at the lower triple clamp, the 
bearings are adjusted too loosely or are worn. 
An alternate method is to grasp the fork 
sliders and attempt to move them back and 
forth in line with the motorcycle. No play 
should be noted 

4. Turn the forks slowly from lock-to-lock. 
Movement should be smooth, silent, and ef¬ 
fortless. If any binding or unev en movement 
is felt, the balls and races are either too 
tightly adjusted or they are worn. If the 



The bearings are ad|usted by means of the ad¬ 
juster nut 


steering feels uniformly stifT, the bearings are 
too tightly adjusted. If am noise is noted, the 
bearings are damaged or some are missing. 

5. With the front wheel off the ground, 
release the front forks from a few degrees off 
the centered position. The fork should fall 
freely to either side of their own weight If 
they will not, the bearings are too tightly ad¬ 
justed, the steering stem is bent, the races 
are extremely worn, or some of the bearings 
are missing. 

6. To adjust the bearings, remove the 
upper triple clamp. Tin* bearings are ad¬ 


justed by means of the adjuster nut under the 
upper triple clamp. 

7. Tighten or loosen the adjuster nut a 
little at a time until the steering stem adjust¬ 
ment conforms to that outlined alxne. 

8. If proper adjustment is not possible, 
the bearings and races will probably need to 
be replaced. 

Disassembly 

1. Remove the front wheel, front forks, 
and handlebars 

2. Loosen the rear pinch-bolt on the triple 
clamp. Unscrew' the steering stem nut and 
disconnect the speedometer and tachometer 
cables from their instruments. Remove the 
upper triple clamp. 

3. Disconnect the wiring inside the head¬ 
light shell and remove the headlight shell 
and the fork ears. 

4 Ivoosen the steering stem adjuster nut 
with a pin wrench, then hold the steering 
stem up while unscrewing the adjuster nut 
the rest of the way oil Remove the steering 
stem top cone race and the ball bearings from 
the top race. 

5. Carefully pull the steering stem out 
from the bottom. Some of the ball bearings 
from the lower race will probably fall out at 
this time so be prepared for this. 

6. Remove the bottom cone race, dust 
seal, and dust seal washer from the steering 
stem if they are to be replaced. These will 
have to be pried off with a chisel, therefore 
only remov e them if necessary 

7. The bearing races in the frame lug are a 
press-fit and should not be removed unless 
replacement is necessary. If replacement is 
necessary, the old races can be removed by 
reaching through the frame lug with a suit¬ 
able punch and tapping the race evenly 
around its circumference to remove it from 
the inside of the frame lug. Be sure that the 
race does not become cocked in its seat upon 
removal. 

New races are installed with a suitably 
sized bearing driver, i.e., one which will 
drive the race squarely into its seat Be cer¬ 
tain that the race goes straight in 

These races can also be installed using a 
block of hard wood of sufficient size to cover 
the race in place of a bearing driver. 

Installation 

1. Install the dust seal washer, dust seal, 
and lower cone race on the steering stem. 
Use a gocxl grade* of bearing grease to coat 
the bottom cone race and the upper race in 
the frame lug 

2. Embed 18 balls into the* grease of the 
top frame lug and 19 balls into the grease of 
the lower cone race*. 

3. When the balls are in place, slip the 
steering stem through the frame lug and hold 
it in place* while refitting the top cone race 
and threading on the* adjuster nut. 

4 Tighten the adjuster nut all the* vv»v by 
hand, rotating the steering stem to work the 
grease into the balls 

5. Tighten the* adjuster nut until the steer¬ 
ing stem turns freely, but has no play 

6. Install the fork tubes, headlight as¬ 
sembly. and upper triple* clamp, flat washer, 
and steering stem nut Check that the* stem 
moves freely to the steering lock of its own 
weight when released from 5°-10°ofTcenter; 
if not check for; 
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a. Steering bearings too tight; 

b. Bent steering stem; 

c. Worn races or balls. 

7. Install the front fender, front wheel, 
and handlebars. Route the cables and con¬ 
trols as illustrated. 

REAR SHOCKS (STANDARD) 
Removal and Installation # 

1. The shock absorbers can be removed 
after their upper and lower fasteners are 
taken off. 

2. To remove the spring, first set the cam 
ring on the softest position. Then compress 
the spring by hand or with the aid of special 
tool No. 07959-3290000 and remove the 
spring retainers. 

3. Measure the free length of the springs. 
They should be about 216 mm (8.5 in.) on 
1969-1978 models, and 237 mm (9.5 in.) on 
1979-1980 machines. Replace both if either 
measures less than this amount. 

4. Check the springs for straightness. Re¬ 
place them if tilt exceeds 2.5°. 

REAR SHOCKS (AIR TYPE) 
Removal and Installation 

1. Remove the left side cover. 

2. Remove the air valve cap. Disconnect 
the switch wire. 

3. Remove the three-way joint mounting 
nut. 

4. Disconnect the air hoses from the 
three-way joint. 

5. Remove the upper and lower shock 
mounts and remove the shock. 

6. Grease air fitting o-rings before instal¬ 
lation to ensure a good seal. 

7. Tighten shock mounts to 22-29 ft. lbs. 

Disassembly 

CAUTION: Wear face and eye protection. 

1 Disconnect the air hose from the 
shock. 

2. Remove the boot. 

3. Remove the seal circlip and back-up 
plate. Drain ofT as much oil as possible. 

4. Place the bottom mount in a soft-face 
vise. Replace the boot and hold the top of 
the shock by it. Apply compressed air to the 
air fitting to force out the seal. 

CAUTION: Do not use excessive air pres¬ 
sure. Take adequate precautions to pre¬ 
pare for fluid spillage. Do not hold the 

bottom of the shock. 

Assembly 

1. Oil capacity’ is 365 cc (12.5 oz.) of ATF 
per shock. 

2. Install the circlip with the sharp edge 
facing upwards. 

3. Air pressure should be 28-64 psi. 


SWING ARM (CHAIN DRIVE) 
Inspection 

1. Remove the mufflers). 

2. Remove the rear wheel, shock ab¬ 
sorbers, and chain guard. 

3. Measure the distance between the top 
and bottom shock absorber mounts on both 
sides. The two measurements must be iden¬ 


tical, or the swing arm will have to be re¬ 
placed. 

4. Check that the rear wheel mounting 
plates are parallel. 

5. Grasp the legs of the swing arm and at¬ 
tempt to move it from side to side. Any no¬ 
ticeable side-play will indicate that the swing 
arm bushings need replacement. 

The swing arm is most likely to be dam¬ 
aged if the machine is operated for any length 
of time with a broken or otherwise defective 
shock absorber. 


Removal and Installation 

1. Proceed as above. Then remove the 
swing arm pivot bolt nut and pull the pivot 
bolt out from the right side. 

2. Remove the swing arm by pulling it 
straight back. 

3. The swing arm should be inspected for 
cracks or fractures, especially \around the 
welds. 

After removal of the swing arm. the dust 
seals and bushings can be replaced. This 
should be done every’ 10,000 miles or more 
often depending on how' the machine is used, 
or if the bushings are worn (see “Inspection,” 
above). 

4 Remove the bushings, tapping them 
out with a hammer and punch. Once the 
bushings are removed, they should be re¬ 
placed. 

5. Lubricate new' bushings with a good 
chassis grease. Press the bushings into the 
swing arm, then lubricate and install the 
swing arm collar. 

6. Clean out the pivot bolt and ensure that 
all grease passages are clear. Install the swing 
arm on the machine. Grease and install the 
pivot bolt. After tightening the swing arm 
pivot bolt nut, move the swing arm up and 
down to ensure that movement is smooth and 
effortless. 


SWING ARM (SHAFT DRIVE) 
Removal 

1. Remove the rear wheel. 

2. Remove the lower shock mount bolts. 

3. Disconnect the brake hose from the 
swing arm. 

4. Remove the cotter pin and the rear 
brake caliper. Remove the final drive gear. 

5. Remove the left swing arm pivot cap. 
Loosen the locknut and remove the swing 
arm pivot adjusting bolt. 

6. Remove the right swing arm pivot cap 
and the pivot bolt. 

7. Remove the swing arm. 

Installation 

1. Grease bearings and swing arm pivots 
before installation. 

2. Tighten the pivot bolt to 36-51 ft. lbs. 
Tighten the adjusting bolts to 12-14 ft. lbs. 

3. Check swing ann operation. Recheck 
adjusting bolt torque. Tighten locknut to 
36-51 ft. lbs. 


CHAIN FINAL DRIVE 
Chain Inspection 

The chain should be regularly inspected for 
wear and damage in the following manner: 


1. Place the bike on the center stand and 
thoroughly lubricate the chain. 

2. Measure the amount of slack at the 
middle of the chain nin, and, if slack exceeds 
1.5 in., adjust the chain. Refer to chapter 2. 

3. Turn the wheel slowly and examine the 
chain for: 

a) damaged rollers 

b) loose pins, 

c) rusted links, 

d) binding or kinked links. 

Replace the chain if the rollers are damaged 
or the pins are loose, or if rusted or binding 
links cannot be worked free with lubrication 

Sprocket Inspection 

Check the sprockets for broken or worn 
teeth. Worn sprocket teeth have a hooked, 
asymetrical appearance. If the side of the 
sprocket is worn, the indication is that the 
sprockets are misaligned. In any case of wear 
or damage, the sprocket should be replaced. 
Remember that worn sprockets can min a 
good chain, and vice versa. Do not hesitate to 
replace the chain and both sprockets, if need 
be, to avoid costly and dangerous chain fail¬ 
ure. 

Chain Removal and Installation 
MASTER LINK CHAINS 

The chain can be separated and pulled off the 
sprockets after the master link has been re¬ 
moved Threading the chain back onto the 
countershaft sprocket is made easier if you 
have an old enough chain lying around that 
you can hook onto the chain on the bike as it 
is removed. Leave the old chain draped over 
the sprocket so that you can hook the good 
chain back onto it and pull it over the 
sprocket when you are ready to reinstall it. 
Be sure to install the master link clip with the 
closed end facing in the direction of forward 
rotation of the chain 

ENDLESS CHAINS 

To remov e the endless chain it is necessary to 
use a chain breaking tool. A heavy -duty chain 
breaker is available from Honda dealers, part 
No. 07062-30050. To break the chain using 
this tool: 

1. Grind or file the pins of the link to be 
removed flush with the link side plate. Break 
the chain at the master link (identifiable by 
the depression in the pin centers). 

2. Swing the pin seat backing plate on the 
chain breaker away from the pin seat and 
place one of the link rollers in the holding 
lugs of the tool. 

3. Seat the main bolt against the side plate 
of the link and turn the link removal bolt in 
until the pin is driven out. 

4. Place the other link roller in the hold¬ 
ing lugs and repeat step 3. 

To install a new master link (replacing the 
chain on the motorcycle): 

1. Insert the master link through the 
ends of the chain so that the side plate is in¬ 
side (closest to the wheel). 

2. Place one of the master link rollers in 
the holding lugs of the tool with the pins fac¬ 
ing the main bolt. 

3. Push the pin seat knob in until it con¬ 
tacts the pin and swing the pin seat backing 
plate over to lock the pin seat in position. 

4. Place the master link side plate in the 
guide block, so that the stamped letters or 
numbers on the plate face the surface of the 
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Chassis Torque Specifications 


Torque 

( (iFMpdni'rir /( //•» 


Rear brake pedal bolt {8 x 32 hex) 13-18 

Step bar nut (12 mm) 36-43 

Engine mounting bolt 22-29 

Engine mounting plate 13-18 

Swing arm pivot nut (14 mm) 40-51 

Rear shock upper nut (10 mm cap nut) 14 22 

Rear shock lower bolt (10 x 32 hex) 22-29 

Master cylinder banjo bolts 25-29 

Brake stop switch 25-29 

Front brake disc nuts (8 mm) 13-17 

Brake line joint (6 x 28 hex) 6-7 

Brake hose joint 4-7 

Master cylinder bolt (6 x 28 hex) 6-7 

Caliper mounting bolts 25-29 

Fork filler caps 40-47 

Steering stem nut 58-87 

Steering stem bolt (10 x 40 hex) 22-29 

Rear axle nut 58-72 

Front axle cap nuts (8 mm) 13-18 

Handlebar holder bolt (8 x 40 hex) 13-17 

Front axle nut 40-47 

Rear brake anchor bolt and nut (8 mm) 13-17 
Upper triple clamp pinch-bolt 
(8x56 hex) 13-17 

Drive chain adjuster bolt and nut 
(8 mm hex) 11-15 

Rear axle adjuster stopper bolt 13-17 

Center stand pivot bolt (8 x 40 hex) 11-15 

Passenger peg nuts 33-43 

Caliper joint pm 13-18 

Lower triple clamp pinch-bolt 22-29 

Rear sprocket nuts 22-29 


General Torque Specifications 0 


Fastener 

Torque 
{ft Ibi) 

6-mm hex bolt nut 

6-9 

6-mm flange bolt 

7-10 

8-mm hex bolt/nut 

18 

8-mm flange bolt 

17-22 

10-mm hex bolt/nut 

22-29 


©unless otherwise noted 


Brake Specifications 
1969-78 


Comftonent 

Sin die Dttc 
mmftn ' 

FRONT DISC BRAKE 
(EXCEPT 77-78F) 

Disc thickness 

Standard 

7.0/0.275 

Minimum 

5.5/0 217 

Disc run-out 

Standard 

0.1/0 004 

Maximum 

03/0.012 

Master cylinder bore diameter 
Maximum 

14 06 0553 

Piston diameter 

Minimum 

13 94 0 549 

Caliper bore diameter 
Maximum 

38 22/1 504 

Caliper piston diameter 


Minimum 

38.11/1 500 

Caliper-to-disc clearance 
Minimum 

0 15/0.006 

REAR DISC BRAKE and 

750F FRONT BRAKE (77-78) 

Disc run-out (mm/in.) 

Standard 

0.1/0.004 

Maximum 

0 3/0.012 

Master cylinder bore diameter 
Standard 

14 000-14 043/ 

Maximum 

0.5512-0.5529 

14.055/0.5533 

Piston diameter 

Standard 

13.957-13.980 

Minimum 

0.549-0.550 

13.940/0.548 

Caliper bore diameter 

Standard 

38.18 - 38.20/ 

Maximum 

1.5031-1.5039 
38 215/1.5045 

Caliper piston diameter 
Standard 

38.115 - 38.480/ 

Minimum 

1.5006-1.5150 
38 105/1.5002 

DRUM BRAKE 

Drum diameter 

Maximum 

183.0/7.21 

Lining thickness 

Minimum 

2.0/0 08 


Brake Specifications 



1979-81 



Single Due 

Turn Due 

Consume nt 

mtn/tn ) 

turn fm 1 

FRONT DISC 

Disc Thickness 
Standard 

7.0 0.28 

50020 

Minimum 

6.00 24 

4.00 16 

Run-out 

Standard 

_ 


Maximum 

0.30.012 

0.3/0.012 

Master cylinder 
bore diameter 
Maximum 

14 06 0 553 

15 925 0 6270 

Master cylinder 
piston diameter 
Minimum 

13.94 0 549 

15 815/0 6226 

Caliper bore 
diameter 
Maximum 

42.92/1 690 

38 24; 1 506 

Caliper piston 
diameter 
Minimum 

42.77/1 684 

38.09 1.500 

REAR DISC 

Disc run-out 
Serviceable 
limit 


0.3.0012 

Master cylinder 
bore diameter 
Standard 


14 000-14.043 

Maximum 

_ 

05512-05529 
14 055 0 5533 

Master cylinder 
piston diameter 
Standard 


13 957-13 980 

Minimum 

_ 

0549-0550 

13 940 0 548 

Caliper bore 
diameter 
Standard 


38 18 - 38 23 

Maximum 

_ 

1.5031-1 5051 
38.24 1 506 

Caliper piston 
diameter 
Standard 


38 098 - 38 148 

Maximum 

_ 

1 4999-1 5019 
38 09 1.500 

REAR DRUM 

Drum diameter 
Maximum 

181/7.1 


Lining thickness 
Minimum 

2.0 0.08 

_ 


guide block (facing out when installed on the 
chain). 

5. Back out the link removal holt until it 
is behind the nose of the main holt 

CAUTION: The link removal holt will he 
damaged if it is allowed to protrude 
beyond the nose of the main bolt. 

6. Place the guide block in the tool with 
the master link side plate against the pins. 
Make sure that the pins are aligned with the 
holes in the side plate. 

7 Turn in the main holt until the pins 


pass through the plate and seat against the 
recess in the guide block. 

8. Reposition the guide block so that the 
staking die faces the pin and the protruding 
shoulder of the guide block is below the side 
plate. 

9 Turn in the main holt until the staking 
die contacts the pin. Check to make sure that 
the die is centered across the pin 

10. Turn in the main holt an additional Ya 
turn to stake the pin. Repeat steps 8-10 for 
the other master link pin. Examine both pins 


to make sure that they are properly staked. 
CAUTION: The main bolt must be turned 
no more or no less than Ya turn. Ia'ss than 
Ya turn will not secure the side plate prop¬ 
erly, and more than Ya turn may crack the 
pin. 

Sprocket Removal and 
Installation 

To gain access to the engine sprocket it is 
only necessary to remove the left-side rear 
crankcase cover. The sprocket can he un¬ 
bolted after the lock tabs (if applicable) are 
bent hack I>oosen or remove the chain and 
then remove the sprocket 

Rear Hub Damper Service 

1. Remove the rear wheel assembly and 
withdraw the axle. 

2. Remove the sprocket and final drive 
flange. The sprocket may he separated from 
the flange by bending down the locktabs and 
removing the sprocket nuts. 

3. Replace worn or cracked damper rub¬ 
bers Wlien refitting damper rubbers, lubri¬ 
cate them thoroughly with a soapy solution or 
dishwashing liquid to facilitate insertion into 
the huh. 


Chassis Specifications 


Item 

Z969-/972 

/973-/97* 

1979-mi 

WHEELS 

Rim run-out (mm/in.) 

Standard 

0 5/0.02 

0.5002 

0.5/0.02 

Serviceable limit 

2.0/0.08 

2 0 0.08 

2.0/008 

Wheel bearing run-out (mm/in.) 
Axial 

0 1/0.004 

0.1/0 004 

0.1/0 004 

Radial 

0050002 

0050.002 

005/0 002 

FRONT FORKS (STANDARD) 

Spring free-length (mm/in.) 
Minimum 

460 18 11 

480/18.9 

493 19 4 

Slider inside diameter (mm/in.) 
Standard 

_ 

35 07-35.10/1 381-1 382 

35.04 - 35 10/1 380-1.382 

Maximum 

39 68 1.559 

35 251 388 

35.151 384 


568 


















Honda 350-650 Fours 


MODEL COVERAGE 


CB 350 F, FI 
CB 400 F 
CB 500, K1-K2 
CB 550, K1-K2 
CB 550 K 
CB 550 F 
CB 650/C 
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GENERAL INFORMATION 


SERIAL NUMBER LOCATION 

In order to prevent possible confusion when 
purchasing parts, always refer to the engine 
and frame serial numbers. The frame 
number is stamped on the left side of the 
steering lug, while the engine number is 
behind the cylinders on the top left side of 
the crankcase. 


MAINTENANCE 

NOTE: Common maintenance procedures 
are explained in detail in the "Central 
Information" section. 

LUBRICATION 
Motor Oil 

For use in all temperatures, Honda recom¬ 
mends SAE 10W-40 motor oil service rating 
”SE‘* or *‘SF.“ 

Straight grades can also lx* used according 
to ambient air temperatures as given in the 
'Recommended Lubricants’* chart at the end 
of this section. 

Checking Oil Level 

1. Allow the engine to run for several min¬ 
utes liefore checking the oil level. 

2 With the machine parked on the center 


stand on level ground, and with the engine 
shut oil. unscrew and remove the dipstick and 
wipe it clean. Reinsert tin* dipstick, allowing it 
to rest on the threads of its hole. Do not screw 
it in. Remove it and check the level. It should 
be Ik* tween the upjx*r and lower level marks 
insert lied on the dipstick. If it is at or near the 




Dipstick upper and lower level marks 


lower mark, add enough oil to bring the level 
up to the upper mark, but do not overfill the 
crankcase. 

Changing Oil 

1. The recommended oil change interval is 
1,500 miles, or three months, whichever 
comes first. 

2. Oil should lx* changed when the engine 
is warm. This ensures more complete draining 
and makes it more likely that the oil will earn 
off any particulate matter with it. 

3. Remove the dipstick. Unscrew and re¬ 
move the crankcase drain plug, allowing the 
oil to drain for several minutes into a suitable 
container. Kick the engine over several times 


with the kickstarter (ignition switched off) to 
remove any old oil remaining in the system. 



Oil drain plug (l) and oil filter lull (2) (350/400) 


4. Check the condition of the drain plug 
gasket. Install the plug, and tighten it to alxmt 
25 ft lbs. 



Oil drain plug (1) (5<Xk550) 

5. If the oil filler is to lx replaced, refer to 
“Oil Filter,” below. 

6. SAE 10W-40 oil is recommended for all 
models and cun be used at any temperature. If 
the average air temperature is alxne 59° F 
(15° C), SAE 20W-50 oil can also lx* used. 


General Specifications 



rtmoi- 

CBtoor 

CBSOO 

CBS50 

CB&50 

ENGINE 

Tspc 

Displacement (cc/ci) 

317/21.1 

Four-cylinde 

408/24 9 

r. single overhead camshaft, air-cooled 

498/30.38 544/33 19 

627/38 2 

Bore x Stroke (nint/in ) 

47.0 * 50.0/1 850 x 1.969 

51.0*50 0/2 008* 1.969 

56.0 * 50.6/2.205 x 1.992 

58 5 * 50 6/2.302 * 1 992 

59 8 * S5 8'2.354 * 2 197 

Compression Ratio 

9 3: 1 

94:1 

9.0 : 1 

90 1 

90 1 

Carhurclion 

(1)21 mm Keihin 

(4)21 mni Keihin 

(4) 22 mm Keihin 

(4) 22 mm Keihin 

(4) 26 min Keihin 

Lohrication 

wet sump 

wet sump 

wet sump 

wet sump 

wet sump 

DRIVE TRAIN 

Clutch 

wet. multi-plate 

wet. multi-plate 

wet, multi-plate 

wet. multi-plate 

wet, multi-plate 

Primary Reduction 

3 423 

3 423 

2000 

3.062 

2.737 

Final Reduction 

2.235 

2 2.35 

2 000 (17/34) 

2 170 (17/37) 

2.500 (1040) 

Transmission Ratios (overall) 

1st 

2.733 

2733 

2.353 

2353 

2.500 

2d 

1 850 

1.800 

1 636 

1 636 

1 722 

3rd 

1.416 

1.375 

1 269 

1 269 

1.333 

Ith 

1 1 18 

1.111 

1 036 

1 036 

1 074 

5th 

0 965 

U 965 

0 900 

0 900 

0.885 

6th 

— 

0 866 

— 

— 

— 

chassis 

Dry Weight (kg/lbs) 

170/375 

170/375 

183/401 

192/423 

196/131 

Frame Tspc 

semi-double cradle 

semi-douhle cradle 

full double cradle 

full double cradle 

full double cradle 

Wheelbase (mm/in.) 

1355/53 3 

1355/53 3 

1105/55 5 

1405/55 5 

143Q 56 3 

Tire Sl7C: 

hunt 

3 00* 18 

3 00* 18 

© 

3 25 * 19 

3 501119 

rear 

3 50* IS 

3 50* 18 

3 50* 18 

3.75 * 18 

4 501117 

Overall Length (mm/in ) 

2060/81 1 

2040/803 

© 

2120/83 5 

217085 4 

Overall Width (mm/in ) 

780/30 7 

780/307 

825/325 

825/32.5 

850/33 5 

Overall Height (mm/in ) 

1090/42 9 

1080/425 

1115/44 0 

1115/44 0 

1175/46 3 

Cround Clearance ( mm/in. ) 

155/6 1 

150/5 9 

165/6 5 

160/0 3 

1‘ Ob.3 

ELECTRICAL SYSTEM 

Ignition 

battery and coil 

baltery and coil 

hatters and coil 

battery and coil 

transistor 

Starting 

electric and kick 

electric and kitk 

electric and kick 

electric and kick 

electric 

Charging 

Regulator 

alternator 

alternator 

alternator 

alternator 

alternator 

dual-contact 

dual-contact 

dual-contact 

dual-contact 

solid-state 

Rattery (vnlts/amp hours) 

12/12 

12/12 

12/12 

12/12 

12/12 

Alternator 

three-phase excited field 

three-prase excited field 

three-phase excited field 

three-phase excited field 

three-phase excited field 


® CB500. 3 13 x 19 ® CB500 : 2105/83 0 

CR500KI -K2. 385* 1«J CB500K1-K2 2120/835 
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7. Add about 3 qts of oil to the crankcase. 
Start the engine and allow it to run for several 
minutes, then shut it off and check the oil 
level. Add oil, as necessary, to bring the level 
up to the upper mark on the dipstick. Crank¬ 
case capacities are as follows: 

CB350/400 3.7 qts. 

CB500/550/650 3.2 qts. 

Oil Filter 

1. The oil filter element should bo replaced 
at every' other oil change, or at 3(XX) mile/6 
month intervals. 



Oil filter assembly 

1. Oil filler cover 4. Woiher 

2. O-ring 5. Oil filter element 

3. Spring 6. Oil filter center bolt 

2. After removing the crankcase drain plug 
and allowing the oil to run off, remove the oil 
filter housing lx>lt, placing a drip pan or suit¬ 
able substitute beneath the housing to catch 
any oil in the filter housing. 

3. Take out the old filter, washer, and 
spring. Clean the housing. Check the condi¬ 
tion of the housing O-ring. 

4. Wipe off the mating surface on tin* 
crankcase with a clean rag. Oil the O-ring 
lightly with clean oil. 

5. Slipping the filter housing lx>lt into 
place, fit the spring and washer, then the new 
filter element Install the housing, tightening 
the housing bolt to 20-24 ft lbs. 

CAUTION: Do not overtighten the housing 
holt. If this is done, it will not only he dif- 
ficult to remove, hut it may crack the hous¬ 
ing in the area around the holt hole. If the 
holt is difficult to remove , he sure to inspect 
the housing closely around the holt hold for 
small cracks. 

6. Add oil to the crankcase as outlined 
under "Changing Oil," alxwe. 

Filter Screen 

1. All models are equipped with a filter 
screen in the sump which should lx* cleaned 
and inspected at 6,000-mile or 12-month in¬ 
tervals. 



Oil strainer screen 


2. After draining the sump, unbolt and re¬ 
move the* oil pan. 

3. Withdraw the screen from the oil pump, 
and clean it in a safe solvent, brushing off 
foreign matter if necessary. Inspect the screen 
mesh lor holes, and replace it if any are noted. 


When refitting the filter screen, align the 
slot in the strainer with the crankcase rib. 

4. When installing the pan, a new gasket 
should lie used. After refilling the sy stem with 
oil, start the engine and check for leaks around 
the oil pan mating surface. 

Front Forks 

350/500 

1. ATF is recommended for all forks. Spe¬ 
cial types of oil designed specifically for motor¬ 
cycle forks can also lx* used, although care 
must lx* taken to flush the forks thoroughly 
when changing ty pes or brands of fork fluid, 
since some may not lx* compatible with oth¬ 
ers. 

Do not use gasoline to flush forks. 

2. Fork oil should lx? changed every 6,(XX) 
miles or 12 months. 

3. Place a container lxmeath one of the 
fork sliders and remove the drain plug. Pump 



Fork slider drain p!u|{ t 


the slider up and down until all the oil is ex¬ 
pelled. Examine the plug gasket, then refit 
the plug. Hepeat the prtx-edure with the other 
slider. 

4 Examine the drained oil If it contains 
water or is exceptionally dirty, it may lx* that 
the fork gaitors or dust covers are damaged 
and allowing foreign matter to get past. This 
will also damage fork seals quickly. Check that 
the gaitors or dust covers are properly secured 
and replace them if cracked, ripped, or other¬ 
wise damaged. 

5. Remove the handlebar clamp Ixilts and 
move the bars to one side or the other to allow 
access to the fork filler caps. 

6. The fork filler caps are threaded into 
the fork tulx*s, and are also connected to the 
fork damper rod. Removal will lx* facilitated 
by first loosening the upper triple clamp pinch 
bolts. Next, compress the front forks either by 
placing a bhxk beneath tilt* front wheel, or by 
parking the machine on the side stand, rather 
than the center stand. 

7. Remove one of the Ibrk filler caps 
which should rise out of the fork tulx* if the 
forks are sufficiently compressed. 

CAUTION Do not remove hoth filler caps 
simultaneously unless the front wheel is 
supported off the ground, or the forks will 
collapse. 

8. Add the proper grade and quantity of 
ATF to the fork tulx*. Capacities are: 

350 !05cc/3.6 oz. 

500 14.W4.9oz. 

9. Inspect the filler cap O-rings for condi¬ 
tion Oil them lightly before refitting the 
dkp{s). 

10. Allow the forks to extend so that the 
damper is drawn back into the fork tulx*. Se¬ 
cure the filler cap. Tighten the upper triple 
clamp pinch fxdt. 



Fork filler caps (1) 


11. Repeat the procedure with the remain¬ 
ing fork leg. 

12. Secure the handlebars, tightening the 
forwardmost lx>lts first. 

13. After sev eral miles of operation, check 
the area around the fork slider seals for leaks 
or seepage. Even a minimal amount would 
necessitate replacement of the seals. A coating 
of grime building up in this area over a period 
of time is also indicative of ineffective seals. 

400/550/650 (Except Air Shocks) 

1. ATF is recommended for all forks. Spe¬ 
cial types of oil designed specifically for motor¬ 
cycle forks can also be used, although care 
must lx* taken to flush the forks thoroughly 
when changing types or brands of fork fluid, 
since some may* not be compatible with oth¬ 
ers. 

Do not use gasoline to flush forks. 

2. Fork oil should be changed every 6,(XX) 
miles or 12 months. 

3. Place a container beneath one of the 
fork sliders and remove the drain plug. Pump 
the slider up and down until all the oil is ex¬ 
pelled Examine the plug gasket, then refit 
the plug. Repeat the procedure with the other 
slider 

4. Examine the drained oil. If it contains 
water or is exceptionally dirty, it may lx* that 
the fork gaitors or dust covers are damaged 
and allowing foreign matter to get past. This 
will also damage fork seals quickly. Check that 
the gaitors or dust covers are properly secured 
and replace them if cracked, ripped, or other¬ 
wise damaged. 

5. Supjxjrt the front wheel off the ground 
by placing a scissors jack or similar dev ice lx*- 
neath the engine. 

CAUTION: Do not remove the fork filler 

caps without supporting the front wheel in 

this manner. 

6. Remove the handlebar clamp lx>lts and 
move the bars to one side or the other to allow 
access to the fork filler caps. 

7. Loosen the upper triple clamp pinch 
lx>lts to facilitate removal of the filler caps. 
Remove the fork filler caps. The caps are 
under spring tension, so care should be exer¬ 
cised when removing them. 

8. Add the proper grade and quantity of 
oil to each fork leg. For a routine oil change, 
these quantities are: 

400/650 145-150 cc/4.8-4.9 oz. 

550 170-175 cc/5.8-5.9 oz. 

9. Inspect the filler cap O-rings for condi¬ 
tion. Oil them lightly lx*fore refitting the caps. 
Install the caps and tighten them securely. 
Tighten the upper triple clamp pinch lx>lts. 

10. Secure the handlebars, tightening the 
forwardmost bolts first. 

11. After several miles of operation, check 
the area around the fork slider seals for leaks 
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or seepage. Kven a minimal amount would 
necessitate replacement of (lu- souls A coating 
ol grime building up in tins urea over a jx*nod 
of turn* is also indicative of inelleitive souls 


Chassis Lubrication 

1 Tlu* swim; arm pisot is fit toil w it It 0110 or 
two grease nipplos which should Ik* lubricated 
with chassis grease o\or> 3.(KK) milos. On 
most iikkIoIs tho mpplos uro on tho ends of tlu* 
swing arm pivot shall, while* tho latost designs 
huso a single nipple in tho middle ol the swing 
arm 

2 Wheel and steeling head hearings are 



Swing .inn gre;is«- nipple (t 

luhricated w ith 1 H*aring grease, the service in¬ 
terval Ining 12,(XX) miles or 2-1 months. 


SERVICECHECKS AND 
ADJUSTMENTS 

Drive Chain 

1 The chain should have about % in. (20 
mm) of total up-und-down free-play measured 
in the middle of the lower chain run. 

2. Before chocking or adjusting the chain 
slack, the following conditions should ho met: 

a. The motorcycle should Ik* placed on 
tlu* center stand so that tlu* rear wheel is off 
tho ground; 

h Tlu* transmission should Ik* placed in 
neutral. 

c. Tho chain should ho clean and well- 
lubricated, 

d. The chain should have been checked 
for any tight spots by slowly rotating the 
wheel and checking for variances in the 
chain tension at different points. If a tight 
spot exists, the chain tension should he ad¬ 
justed to the prescrib'd free-play at the 
tight spot. Note, however, that such a con¬ 
dition is indicative of a worn chain and 
probably worn sprockets which should Ik* 
replaced as soon as possible. 

3. To adjust the chain, first hack off the rear 
brake adjuster nut. 

4 Remove the axle nut cotter pin and 
loosen the axle nut several turns bxisen the 
locknut on each chain adjuster holt. 

5. Turn each of the adjuster bits in or out 
by equal amounts until the chain tension is ap¬ 
proximately corrected. 

6. Check w heel alignment by means of the 
aligning marks inscrib'd on lx>th sides of the 
swing arm. Be sure that lx>th adjusters are 
lined up with the same mark on each side. If 
not, turn one of the adjuster bits in or out so 
that alignment is achieved. 

7. Tighten the axle nut and adjuster bit 
nuts and check the chain tension. The chain 
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(Tain sl.uk should he measured al the middle of the lower run 


tension should also b checked with the 
weight of a rider sitting on the motorcycle 
when it is oil the center stand, the chain 
should still have at least in of free-play. 
Correct il necessary. Alter adjustment is cor¬ 
rect. torque the axle nut to 60-72 ft lbs 

Fit a new cotter pin. Readjust the rear 
brake. 

Clutch 

1. Cable adjustment must always he main¬ 
tained at the proper specification. If the cable 
has insufficient free-play, the clutch will slip 
and rapidly hum out. If it has t«xi much play, 
the clutch will not eompltely disengage, re¬ 
sulting in hard shifting and creeping at stops. 



Measure free-plav (2) al the end ol the lever 


2. Use the cable adjuster at the handlebar 
or engine to maintain the correct amount of 
cable slack. The clutch hand lever should lx* 
able to he moved 10-20 mm (04-0.8 in.) 
measured at tile tip of the lever before the 
clutch bgins to disengage. 

If clutch operation is not satisfactory after 
making tins adjustment, proceed as follows: 

350/550 Models 

1 Using the cable adjuster at the engine, 
align the clutch lever and the right crankcase 
index marks as illustrated. 



Line up the marks (1), loosen the locknut (2), and ro¬ 
tate the adjuster (3) (350) 



(Tilth lever alignment marks *550) 


2. Loosen tlu* clutch adjuster locknut. Turn 
the adjuster counterclockwise until resistance 
is felt, then hack it off abut V* turn and 
tighten the locknut 

3. Use the cable adjusters so that the hand 
lever has the prescrib'd amount of free-play. 



Cluleh adjuster locknut (1) and adjuster f2) (550) 


400 Models 

1. Loosen the locknut, and screw the cable 
adjuster at the hand lever all of the way into 
the lever bracket. 

2. Loosen the locknut, and screw the ad¬ 
juster at the clutch housing all of the way into 
the housing to increase cable free-play to the 
maximum. 

3. Remov e the clutch cover from the clutch 
housing. Loosen the locknut on the clutch ad¬ 
juster, and turn the adjuster in (clockwise) 
until a slight resistance is felt. From the point 
where resistance is first felt hack the adjuster 
out (counterclockwise) turn, and tighten 
the locknut. 



Clutch adjuster (t) and locknut (2) (4(K)) 


4. Using the cable adjuster at the dutch 
housing, adjust the cable so that there is abut 
in. of free-play at the end of the hand lever. 
Use the adjuster at the hand lever to bring the 
cable free-play into specification. 

500 Models 

1. bxisen the locknut, and screw the cable 
adjuster at the hand lever all of the way into 
the lever bracket 

2. bxisen the locknut, and screw the ad¬ 
juster at the engine into the housing to in¬ 
crease cable free-play to the maximum 

3. bxisen the clutch adjuster lockbolt and, 
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Clutch adjuster (2) and lockholt (1) 

using a large screwdriver, turn the adjuster 
clockwise until a slight resistance is felt. At 
this point, turn the adjusting screw coun¬ 
terclockwise approximately Vh in. and tighten 
the lockholt 

4. Turn the cable adjuster at the engine out 
so that there is about Vi in. of free-play mea¬ 
sured at the end of the lever, and tighten the 
locknut. Use the cable adjuster at the hand 
lever to bring the cable free-play into specifi¬ 
cation. 

650 Models 

1. Loosen the locknut on the cable ad¬ 
juster at the engine and screw the adjuster 
all the way in to obtain maximum cable free- 
play. 

2. Remove the clutch adjuster cover. 

3. Loosen the clutch adjuster locknut. 
Turn the adjuster screw in (clockwise) until a 
slight resistance is felt, then back it off % 
turn and hold it there while the locknut is 
secured. 

4. Use the cable adjuster at the engine to 
give the proper amount of cable free-play. 

Throttle Cable 

1. The throttle cable is fitted with an ad¬ 
juster at the twist-grip. The twist-grip should 
be able to Ik* rotated approximately 10-15° 
before the throttle slides begin to open. This 
is equivalent to alxnit 2-4 mm (0.08-0.16 in.) 
of cable free-play. 



Cable adjuster (1) and locknut (2) location 

2. Use the cable adjuster at the handlebar 
to make and maintain this adjustment. To 
check that the cable has sufficient slack, start 
the engine and turn the forks slowly from hxk- 
to-lock. Idle speed must not increase. If it 
does, it indicates that the cable has insufficient 
free-play, is incorrectly routed, or is binding 
at some point. 

Front Brake (350-550) 

The front disc brake needs no routine main¬ 
tenance other than a periodic check of fluid 
level and pad wear If the brakes drag or lack 
power, adjustment of the caliper may be nec¬ 
essary, an operation which should also Ik* 
done when new pads are fitted. 



Brake fluid le\el line (1) 


1. Position the front wheel so that it points 
straight ahead. After removing the master cyl¬ 
inder reservoir cap and diaphragm, check to 
see if the brake fluid level is up to the mark 
inscribed on the inside of the reservoir. Fluid 
lev el will drop slightly as the pads wear. If the 
fluid is below the level mark, add enough 
DOT 3 brake fluid to bring the level up to the 
mark. Reinstall the diaphragm and the cap, 
and tighten it securely. 

CAUTION Do not use brake fluid from an 
old or unsealed container 

2. Check the brake pads for wear and re¬ 
place both of them if either is worn to the red 
limit line inscribed around the pads. 



Hcplacc ihe pads when worn to I he red limit line (4 

1. Inner pod 3. Brake disc 

2. Outer pod 4. Wear limit indicator 


3. The brake lever should have 2-5 mm 
(0.08-0.2 in.) of free-play. If the lever has ex¬ 
cessive travel and/or a mushy feel, the system 
should Ik* bled. 

Brake system service procedures such ax 
pad replacement and bleeding are outlined in 
the “Chassis” section. 


CALIPER ADJUSTMENT 

The caliper must Ik* adjusted whenever 
new pads are fitted, or if the brake seems to 
drag. 

1. Raise the front wheel off the ground. 

2. Clearance between the innermost pad 
and the brake disc should Ik* 0.15 mm (0.006 
in.). 

3. To make the adjustment, loosen the ad¬ 
justing screw locknut and turn the adjusting 
screw counterclockwise until the innermost 
pad contacts the disc. A slight drag on the 
front wheel will Ik* noted when spinning the 
wheel. 

4. Turn the adjusting screw clockwise until 
the wheel spins freely, then turn the adjusting 
screw Vi turn more in the same direction and 
tighten the locknut. 

5. Check that the wheel turns freely with¬ 
out drag. Check for proper brake operation. 



Brake caliper adjusting screw and Uxknut (1 and 2) 


6. Brakes which drag constantly after appli¬ 
cation and which cannot Ik* cured with proper 
caliper adjustment may be caused by sticking 
or seizure of the caliper bracket on its pivot. 
Free movement of the caliper is necessary for 
proper operation of the brake. This can be 
inhibited by dirt or other foreign matter be¬ 
tween the pivot and caliper bracket. If the 
wheel will not turn freely ;ifter the brake is 
applied, try striking the caliper with the heel 
of your hand. If this frees the wheel, it is prob¬ 
able that the swinging bracket is becoming 
stuck. A penetrating fluid or parts lubricant 
applied to the bracket pivot will often remedy 
this problem. 

Front Brake (650) 

1. Turn the handlebars so that the brake 
fluid reservoir is parallel to the ground for 
an accurate check of the fluid level. 

2. Maintain the fluid level between the 
upper and lower level marks. 

Fluid level will drop slightly as the pads 
wear. If too much is added, fitting new pads 
may necessitate draining some of the fluid. 

Use DOT 3 brake fluid only. Do not use 
fluid from an old or unsealed container. 

3 Check the pads for wear and replace 
both of them if either is worn to the red 
limit line visible through the inspection slot 
on top of the caliper. 

Rear Brake 

1. Brake lining wear on newer models can 
Ik* determined by means of the wear indicator 
pointer fitted to the brake lever on the hub. If 
the ixjinter lines up with the red slash mark 
when the brake pedal is fully applied, the lin¬ 
ings are worn as far as possible for effective 
braking and should now be replaced. 



Brake wear indicator, replace the linings if the arrow and 
mark align when the brake is hitly applied 


2. On older models, observe the angle 
formed by the brake lever on the hub and the 
brake rod when the brake is fully applied. 
When the lever and rod form an angle greater 
than 90°, the shoes should be checked for 
wear as they probably are worn to the point of 
needing replacement. 

3. The rear brake should lx* adjusted so 
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that tIn*rr is approvmiiitolv 25 mm 1 in of 
free-play at tlu* pt'ditl Ixfirn* the linings con- 
tad tlu* drum \djusl In turning i!ir lif\ nut 
on tlu- brake* rod When adjustment Ii.ls been 
made- l>< sum* that the nut is seated properly 
on the brake leser pin \lso. cheek the opera¬ 
tion of the brake light switch 

l Brake |>edal jvisition may lx* adjusted to 
suit individual taste by hacking oil the brake 
adjusting nut loosening the pedal height ad- 



Himi fiiokt* jKMt.il trrr-j)t.n 2 1 Nm 1 .i 1 hcighl can tx- atl- 

jiinIimI 1 >N Ioom-iuii’ I lie ItK kiml 3 ami nihil mg tlu- utl- 
jusling Util I 


justing lx.lt locknut, and turning the lxdt until 
pedal position is satisfactory Thereafter, ad¬ 
just pedal free-play and the brakelight switch. 

Brake Light Switches 

The switches should be checked for opera¬ 
tion ill ter the brakes are adjusted. Hie rear 
brake light switch is mounted in a slotted 
bracket and secured by locknuts. Moving the 
switch upon the bracket allows the brake light 
to turn on sooner Moving it down allows the 
light to turn on later 



Hr.ilvi- liglil witch limnin' tlu* luckmil in ciirtM lion \ will 
allow tin In'll! lo tuinr oil sooner 



Do not tnm the switch itsell lor adjustment 
Turn the locknuts only, or the wires will lx*- 
coine twisted and may break. 

Generally, the brake light should coinc* on 
just as the linings contact tlu* drum 

The front brake light switch is activated by 
fluid pressure and is not adjustable Ii it fails, 
cheek tlu* switch as outlined in “Kleetrical S\ s- 
trms," chapter 7 

Headlight Adjustment 

I Set the machine alxmt 25 feet away from 
and perpendicular to a wall, preferably of a 
color which reflects light well 
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The machine should lx* oil tin* stand, and 
w ith a ruler putting Ins weight on tlu* mac him* 
as m operation 

2 Switch on the high beam. The headlight 
Ini'll lx*ani should lx* parallel to tlu* ground 
and should hit the wall directly in front of the 
machine. 

3 Vertical adjustment is made hy Icxrsen- 
ing the two headlight shell mounting lx.lts 
slightly and pivoting the shell up or down 

4 Literal adjustment is accomplished hy 
means of the screw’ on tlu* right-side of the 
headlight Turning the screw clockwise will 
move* the I wain to tlu* left, turning it coun¬ 
terclockwise will move* it to the* right. 


FUEL SYSTEM 


Fuel system maintenance involves cleaning 
the petcock fuel filter screen, cleaning or re¬ 
placing the air cleaner, cleaning tlu* carbu¬ 
retors. and cleaning the breather element (if 
fitted). 

Normal service interval is 3,000 miles. 
Fiery 0.000 miles, the air cleaner clement 
should be replaced. 

Petcock 

1. Two types of petcock arc* fitted, tlu* 
change occurring on 1075 models 

2. On 107 1 and earlier models, slmt oil tlu* 
fuel, and unscrew and remove the sediment 
Ixiwl Take* out the ()-ring and fuel filter 
screen. Clean the how l and filter screen in sol¬ 
vent and inspect the filter lor any holes or 
other defects. If punctured, or so badly 
dogged that it cannot be properly cleaned, 
replace tlu* screen. Inspec t the O-ring for c uts 
or cracks. Reinstall the screen, O-ring, and 
sediment Ixiwl. Re sure the fuel lines are 
properly secured with safety clips. Turn on 
the petcock and check lor leaks before opera¬ 
tion. 

3 On 1975 and later models, tlu* petcock 
filter screen is inside tlu* gas tank. Shut off tlu* 
fuel (low, and disconnect the* lines from the 
petcock. Disconnect the* fuel tank overflow 
line if fitted Remove the gas tank and drain 
oil the gas. Fn screw tlu* securing nut and 
carefully t;ike out the petcock. Remove the* 
filter screen and seeming nut from tlu* pet¬ 
cock. Wash the* filter in solvent to remove any 
foreign matter. Replace the filter element if it 
is badly clogged or if punctured. Check the 
condition of the gasket and replace it if it is 
crushed or nicked. 

Installation is the reverse of removal. Be 
sure that the fuel lines arc* properly secured to 



Q 


9 


10 


1. Sediment bowl 

2. O-ring 

3. Fuel filter 

4 6 mm icrewi 

5. Petcock body 


6 Gotket 
7. Lever 

8 Spring 

9 Sel plate 
10 Screwt 



JVteixk assrmliK t475 ami lairr 1 jx-UtK-k UkIn 2 
nut 3 o-ruig I lillrt screen 

the petcock w ith safety clips, ('heck for Iraks 
before* operation. 

Air Filter (350-550) 

1 Lift tlu* seat and remove the t<x)l tray 
and air cleaner cover. 



Cast* 1 t\ st'i spring 2). filler <*U*iix*nt (3 


2 Pull out tlu* spring clip. The* filter ele¬ 
ment can now lx* withdrawn 

3. Tap tlu* element lightly to remove any 
|(x)se dirt, or use a reasonably soft brush to 
remove de|*)sits. Blow out remaining dirt by 
apply ing compressed air to the inside of the 
element, if feasible. 

4 Since cleaning paper elements is only 
partially e ffective, the unit should lx* replaced 
w ith a new one every 6.CXX) miles, or more 
often if used in a dusty environment. 

Air Filter (650) 

1. Remove the left side cover. 

2. Remove the two air cleaner cover 
screws and take out the element. 

3. Tap tlu* element lightly to remove any 
loose dirt, or use a reasonably soft brush to 
remove deposits. Blow out remaining dirt 
with compressed air, if available. 

4. Since cleaning dry paper elements in 
this fashion is only partially effective, the air 
cleaner element should be replaced with a 
new one every 6,000 miles, or more often if 
used in a dusty environment. 

Breather Element 

1 CB4(X) and 550 nuxlels are fitted with a 
crankcase rebreather system which directs 
crankcase fumes into the air cleaner lx>\, A 
breather element separates water and oil from 
the air and allows them to drain of] 

2 Tlu* breather element is accessible after 
removing tlu* air cleaner element Remove* 
tlu* element cover and take out the element. 

3. Wash the element in a safe solvent and 
dry it thoroughly. 

4 Check that the breather drain tulx* is 
clear Squeeze the end to remove am oil or 
water, dean the inside of tlu* breather case. 

5 Install components in the* reverse of re¬ 
moval 
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6. On the CB650, a collection tube for 
condensed crankcase vapors is equipped 
with a transparent section. The plug should 
be removed and residue drained off when it 
is visible. 

Carburetors 

1. Cleaning of the carburetor float bowl 
and jets should be accomplished every' 3,000 
miles. 

2. For this operation, removal of the carbu¬ 
retors from the motorcycle as an assembly is 
recommended. Refer to “Fuel Systems,” 
chapter 6 for procedures. 


Recommended Lubricants 


Engine 

General, all temperatures: SAE 10VV-40, service 
rating "SE” or "SF“ 

Alternates: Above 59° F: SAE 30, SAE 20W-50 
32 Q F to 59° F: SAE 20 or 20\V 
Below 32° F: SAE 10W 

Front forks 
ATF 

SAE 10W-30 
SAE 20W 
SAE 30W 

Disc brakes 

DOT 3 standard brake fluid 

Control cahles 
Light motor oil 
Graphite-based lubricant 
Molvbdenuni-disulphide-based lubricant 

Tach, speedometer cables; throttle twist-grip 
Light duty grease 

Wheel and steering head bearings 

Waterproof, medium-weight bearing grease 

Grease fittings 

Waterproof, medium-weight chassis grease 
Drive chain 

Lubricant developed specifically for motorcycle 
drive chains 


Periodic Maintenance Intervals© 


Before each ride 
Safety items 
Operation of lights 
Chain adjustment 
Control cable adjustment 

Weekly 

Engine oil level 

Tire pressure (check when cold) 

Battery electrolyte level 

Every 200 miles 
Lubricate chain 

Every 500 miles 

Check tightness of critical fasteners 

Every 1,500 miles/3 months 
Change engine oil 

Every 2,000 miles 

Clean and lubricate chain 

Every 3.000 miles/6 months 
Change oil filter 
Service all grease fittings 
Clean breather clement (if fitted) 

Clean air filter clement 

Lubricate breaker cam felt 

Clean fuel pctcock screen 

Lubricate all controls and cables 

Check disc brake fluid level 

Check brake pads or shoes for wear 

Check operation of brake controls 

Check clutch operation 

Check condition of chain and sprockets 

Check condition of fuel lines 

Clean and check carhuretor operation 

Check spokes for tightness 

Check swing arm bushings 

Clean and gap or replace spark plugs 

Clean and gap breaker points 

Check ignition timing 

Adjust valve clearance 

Adjust cam chain tensioner 

Every 6,000 miles/12 months 
Clean oil filter screen 
Change fork oil 
Replace air filter element 
Adjust steering head bearings 

Every 12.000 miles/24 months 
Flush and refill disc brake fluid 
Repack wheel and steering head tarings 


© Based on normal usage after initial service and 
break-in arc completed 


TUNE-UP 


NOTE: Common tune-up procedures are 

explained in detail in the "General Infor¬ 
mation ” section. 

COMPRESSION TEST 

1. A compression check should be made 
before each tune-up since this will provide a 
general idea of engine condition. 

2. It is necessary to have a gauge with a 
flexible hose and the proper screw-in adapter 
(plug holes are 12 mm). 

3. The engine should be at operating tem¬ 
perature when checking compression. 

4. Remove all of the spark plugs and fit the 
gauge to one of the plug holes. 

5. Close the choke and hold the throttle 
wide open while spinning the engine with the 
starter motor. Note the compression reading 
and repeat the test with the remaining cylin¬ 
ders. 

6. Compression may vary according to 
gauge tolerance and several other factors. 
However, it should normally be between 140 
and 170 psi. All cylinders must be within 15 
psi of this range and of each other. 

CAM CHAIN ADJUSTMENT 
CB650 

1. Remove the pulser generator cover 
(right side). 

2. Be sure that the ignition is off and the 
transmission is in neutral. 

3. Loosen the cam chain tensioner 
locknut located between cylinders Nos. 2 & 
3 at the rear of the cylinder block. 

4. Slowly turn the engine over in the 
normal direction of rotation (clockwise 
viewed from the right side of the engine) us¬ 
ing a wrench on the crankshaft special nut. 
While doing this, retighten the tensioner 
locknut. Chain tension will be set automati¬ 
cally. 

Other Models 

1. Raise the seat, disconnect the fuel lines, 
and remove the gas tank. 

2. Remove the points cover. Remove the 
valve adjuster caps from the No. 1 (left out¬ 
side) cylinder, and remove all four spark plugs 
to make it easier to turn the engine over. 


Maintenance Data 



CB3SO 

CBIOOF 

CB 500 

CBSSO.iSOF 

(1974-76) 

CSS50. SSOF 
(1977 ~7H) 

C8650 

Oil capacity (l/<jts) 

3.5/37 

35/3.7 

3 0/3 2 

30/3.2 

3.2/34 

3.0/3.2 

Front forks (cc/oz) 

Routine change 

105/3.0 

115-150/ 4 8-4 9 

140/4 7 

170-175/5.8-5.9 

© 

1504.9 

After rebuilding 

125/4 2 

160-165/5 6-5.8 

160/5.4 

185-190/6.3-6.5 

160-165/5 6-5 8 

170/5.8 

Tire pressure (psi) 

Sofo (front/rear) 

26/2S 

26/28 


25/28 

25/28 

28/32 

Two-up or extended 

high speed (front/rear) 

26/36 

26/36 

© 

28/36 

28/36 

28.40 

Batlerv 

Voltage/Output (v/ah) 

12/12 

12/12 

12/12 

12/12 

12/12 

12/12 

Continuous charging rate (amps) 

1.2 

1.2 

12 

1 2 

1 2 

1.2 


0 CB500. 26/29 
CB500K1-K2. 29/29 
© CB500: 26/3-4 
CB500K1-K2: 29/34 
© CB550K: 150-155/5.1-5.2 
CB550F: 145-150/4.8- 4 9 


575 











Honda 350-650 Fours 


3 Using a wrench an the special nut pro¬ 
vided for this purjxisr on the end of the 
breaker cam shaft, turn the engine over in (lie 
normal direction ol lotation clockwise as 
viewed lrom the right side until the "T” (top 
dead center mark lor cylinders Nos I and 4 
”1 i”) aligns with tin* timing index mark. 



< ,uu t li.uii ti>i knnt t aiul leiisioner Itolt <2 t350/-KM)> 


4 Clark that there is clearance at Ixith 
valves for the No. 1 cylinder II not, turn the 
crankshaft one complete revolution (360° 
until the marks again align, and check the 
valves. To lx* elective, the* chain adjustment 
must lx* performed when the No 1 cylinder is 
on the compression stroke. 

5. After the crankshaft has lx*en properly 
positioned, continue to turn it clockwise until 
the spring peg on the timing advancer is just 
to the right of the timing index mark. In this 
jxisition. cylinders 1 and 4 will lx* at 15° 
AT DC (;iiter top dead center) and the adjust¬ 
ment can he performed. 

('ACTION Do not rotate the crankshaft 
counterclockwise (opposite the direction of 
normal rotation) if you have turned it too 
far Instead, rotate it clockwise through two 
revolutions so that the So. 1 piston will 
again he on the compression stroke and you 
can position the .spring peg just to the right 
of the timing mark without having to turn 
the crankshaft hack. Otherwise all of the 
slack may not he taken out of the chain. 

6 350/400. The cam chain adjuster is lo¬ 
cated on the front of the engine. After posi¬ 
tioning the engine as outlined above, loosen 
the locknut and hack out the adjuster bolt 
until you can turn it with your fingers. At this 
point the !x)!t has released pressure on the 



Cam chain adjuster (5(H)) 

1. Locknut 3. Timing mork 

2. Adjuster 4. Spring peg 


tensioner rod which has moved in uutnmati- 
callv to Like up the slack Tighten the Ixilt to 
.5 9-7 2 ft lbs. then tighten tin* locknut. 

7. .5fX)/550. After positioning the crankshaft 
as outlined above, loosen the tensioner loc’k- 
nut and the proper chain tension will lx* ol>- 
tfiined automatieallv. Tighten the hxknul 

VALVE ADJUSTMENT 

NOTH. Valves must he adjusted when the 
engine is cold. 
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In the following procedure, the cvliuders 
lire immlxMed 1 through 4. going lrom left to 
right from the point of view of a rider sitting 
on the machine. The firing order is I-2-4-3. . 

1 Disconnect the fuel lines from the jx*t- 
uxk. raise the seal, and remove the gas tank. 

2 Unscrew and remove the valve adjus¬ 
ter caps from each cylinder. On the CB650, 
remove the adjustment covers and the 
breather cover. Remove the breaker points 
or pnlser generator cover (right side). Re¬ 
move the spark plugs. 

3. Using a wrench on the special nut on 
the end of the crankshaft, turn the engine 
over in the norma) direction of rotation 
(clockwise) and observe the v alves of the No. 

1 (left outside) cylinder. When the intake 
valve opens and then eloses, the piston is 
approaching top dead center (YDC) on the 
compression stroke. Continue to turn the 
crankshaft slowly while observing the timing 
marks on the timing advancer. When the 
T‘ 1.4 mark aligns with the index mark, 
check for clearance at both valves for the 
No. 1 cylinder. If there is clearance here, 
the crankshaft is properly positioned with 
tin* No. 1 cylinder at TDC on the compres¬ 
sion stroke, and the valves can he adjusted 
according to the following procedure. If 
there is not clearance at both valves, tin* pis¬ 
ton is at TDC on the exhaust stroke and the 
engine must he turned through one com¬ 
plete revolution until the “T” 1.4 mark again 
comes into alignment. 



Rotate the engine with a w rench on the social nut 
(t) until the "T1.4” mark (2) and the index mark (3) 
line up 


4. When the engine is properly set up as 
outlined in step 3, half the valv es can lx* ad¬ 
justed. These are the valves identified as "A" 
in the following chart: 


( Looking down on the engine, 

from the rider s position. ) Right Side 



So l So. 2 

cy <y 

S'o. 3 S o l 

Cijl Ctjl 

Exhaust 

Valv es 

Intake 

Valves 

A A 

a n 

B B 

A B 

5. Valve clearances are as follows: 


350 400 

500/S50/650 

Intake ( nun/in.) 
Exhaust ( inm/in.) 

0.05/0 002 
0 05/0 002 

0.05/0.002 

0.08/0.003 

1‘he clearances 

i are measure 

d between the 


valve stem and the adjusting screw. If the 
valve clearance is correct, a feeler gauge blade 
of this thickness will lx* a light slip fit. That is, 
there should lx* some resistance when pulling 
the blade through tin* valve, but not a consid¬ 
erable amount. 

G. If the clearance is tix> large or too small. 



\ aJvr adjustment 


hxisen the valve adjuster locknut and turn the 
adjuster so that a slip fit is obtained. Hold the 
adjuster in position and tighten the locknut 
securely (350/400; 5-8 ft. lbs., 500/550/650; 
8-11 ft. lbs.). Recheck clearance after tight¬ 
ening the nut. 

7. After all of the “A” valves are adjusted, 
turn the crankshaft one complete revolution 
(360°) until the ”T’ 1.4 mark again aligns with 
the index mark. In this position, the No. 4 
(right outside) cylinder should lx* at TDC on 
the compression stroke (check for clearance at 
lxith valves) and the valves marked “B” can 
now lx* adjusted. 

NOTE: When the engine is at operating 
temperature, the valves should he very 
quiet. Ticking from jroperly adjusted valves 
is sometimes due to the valve stem becoming 
indented by the valve adjuster screw This 
should he confined to older machines, since 
the valve ends are stellite-coated. Indenta¬ 
tions on the valve stem will give a false 
feeler gauge reading the clearance will he 
too large. Valves can he checked by visual 
inspection by unscrewing the adjuster. 
While more annoying than harmful, the 
only safe remedy for this situation is replace¬ 
ment of the v alv es. 


CONTACT BREAKER POINTS 
Location 

The points and condensers are located on 
the right end of the crankshaft beneath the 
chromed points cover. The timing advance 
mechanism is fitted onto the crankshaft be¬ 
hind the breaker point hast* plate. 

Replacement 

1. Points sets arc* available complete with 
condensers already mounted on the breaker 
plate. Removal is accomplished by removing 
the small-6 mm lx>!t on the end of the breaker 
cam and taking off the large nut used to turn 
the engine over. This large nut is keyed to its 
shaft, not threaded. Next, disconnect the pri¬ 
mary wires at the connectors Carefully pull 
the wires through, noting the proper routing. 
Remove the three screws which secure the 
breaker plate. When the new plate is fitted, 
position it so that the securing screws are ap¬ 
proximately centered in their slots, anil adjust 
the point gaps and the ignition timing 

2 If tin* points are purchased separately, 
disconnect the primary wire at each jxiint set, 
remove the securing screw, and remove the 
old points. 

When installing new jxiints. note that the 
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proper installation of the insulating washers at 
the primary terminal is critical. If improperly 
installed, no spark will occur. There is a small 
insulating tube which fits around the terminal 
holt and two insulating washers, one immedi¬ 
ately on either side of the terminal bracket. 
All connectors (condenser, primary wire,* 
points spring) are made on the outer sides of 
three washers (i.e., no connector must touch 
the bracket, which is a ground). 

3. New points may have a protective coat¬ 
ing on the contact surfaces to prevent oxida¬ 
tion. Clean off these surfaces with a non-oily 
solvent before attempting to start the ma¬ 
chine. 

4. If the motorcycle will not start immedi¬ 
ately after installation of new points, check 
that the primary wire connections are tight, 
that the insulating washers at the primary ter¬ 
minal are properly installed, and that the con¬ 
tact surfaces are thoroughly cleaned. 

5. Condensers are easily replaced after dis¬ 
connecting the lead at the primary' terminal 
and removing the screw which secures the 
condenser to the base plate. 

Gapping 

FEELER GAUGE METHOD 

Periodic gapping is necessary' to compen¬ 
sate for erosion of the contact surfaces due to 
electrical arcing and for wear of the fiber heel. 
As the heel wears, the points will open later 
relative to the rotation of the crankshaft, thus 
retarding the timing slightly. 

Points should be filed (if necessary) and 
cleaned l>efore gapping. 

1. Remove the points cover. 

2. Using the special nut, turn the engine 
over until one of the two sets of points is fully 
open. 

3. With the proper feeler gauge blade, 
check the gap. The proper specification is 
0.3-0.4 mm (0.012-0.016 in.), and the blade 
should l>e a slip fit between the points if the 
gap is correct. 



I .omen screws "a" and ”b" to adjust point gap (1 


4. If adjustment is necessary, loosen the 
screw which secures the point set to its plate, 
and use a small screwdriver at the pry point 
provided to adjust the gap. 

CAUTION Loosen the screw just enough to 
allow the points to l>e moved. If loosened 
too much , the points will snap shut instead 
of holding the gap. 

5. Tighten the screw and recheck the gap. 
It may change slightly when the screw is tight¬ 
ened. 

6. Repeat the procedure with the remain¬ 
ing points set. Try to adjust lx)th sets so that 
the feeler gauge blade has the same “feel” in 
both sets. This will help to ensure accurate 
timing. 

7. If it is not possible to gap the points cor¬ 
rectly, the fiber heel is evidently worn, the 
points should then l>e replaced. 


DWELL METER METHOD 

Point gap can also be adjusted with the aid 
of a dwell meter if one is available. “Dwell” is 
the amount of time the points are closed rela¬ 
tive to crankshaft revolution and is expressed 
in degrees. 

The adjustment is made with the engine 
idling, the meter connections being: positive 
lead to the primary wire terminal, and nega¬ 
tive lead to the engine (ground). 

With the meter set to the "8 cylinder” 
range, the proper dwell specification will be 
23.75°; if set to the “4 cylinder scale, it will be 
47.5°. 

Increasing the point gap will decrease the 
dwell reading, and vice-versa. 

Lubrication 

1. On all models it is necessary to oc¬ 
casionally lubricate the cam follower fiber heel 
and the pivot point of the contact breaker. 
This minimizes wear and ensures that the tim¬ 
ing will remain accurate for a longer period. A 
worn heel will retard the timing. 

2. A small dab of grease (high melting 
point, if possible) should be applied to the 
lubricator wick so that the lubricator can dis¬ 
tribute it onto the breaker cam. A drop of 
engine oil should Ik* applied to the pivot 
point. 

3. In Ixith cases it is imperative that care be 
taken to keep the lubricant away from the 
points contact surface. 

4. The lubricating wick should Ik* adjusted 
so that it just contacts the breaker cam. 

BREAKER POINT IGNITION 
TIMING 

The timing advance mechanism behind the 
breaker plate is fitted with marks which in¬ 
dicate piston position when they are aligned 
with the stationary timing mark (visible 
through the inspection hole in the breaker 
plate). There are two sets of marks, identified 
1.4 and 2.3 to indicate which cy linders they 
represent. 

The timing marks on the advance mecha¬ 
nism are interpreted as follows “T" indicates 
top dead center. “F” is the fixed advanced fir¬ 
ing point, which is when the plug fires before 
the automatic timing advancer comes into play 
and is about 10° BTDC. An additional pair of 
marks indicates the full advance firing point, 
which is 33°-36° BTDC above 2500 rpm. 

Observing the breaker plate, note that the 
points set on the left are marked “1.4.” They 
control the timing for those two cylinders, and 
are secured to the large base plate. The 
righthand points, marked ”2.3,” are mounted 
on a smaller moveable plate. Therefore, cylin¬ 
ders 1 and 4 are set first, and the timing for 
this pair is adjusted by rotating the entire base 



Ignition timing setup with test light (1) connected 
to the breaker points (2) 


plate. Obviously, this will affect the timing of 
the remaining cylinders. The latter are ad¬ 
justed, if necessary, by moving only the points 
themselves as they have slotted fittings for this 
purpose. 

Dynamic Timing 

1. Clean and gap both sets of points as de¬ 
scribed previously. 

2. Hook up the strobe light according to 
the directions of the light’s manufacturer to 
pick up the impulses from the No. 1 (left out¬ 
side) cylinder. 

3. Start the engine and adjust the idle, if 
necessary', to the recommended idle speed. 

4. Aim the light at the timing marks visible 
through the inspection hole in the points base 
plate. At idle, the ”F“ mark should align with 
the timing index mark. 



Before the timing advance mechanism comes into play, 
the “F" mark (1) should align with the timing index mark 

( 2 ) 


5. To check ignition timing at full advance, 
increase the engine speed until the motor is 
turning 2,500-3,000 rpm. At this point, the 
timing index mark should lx? between the two 
full advance marks scribed into the timing ad¬ 
vance mechanism. 



6. If adjustment is necessary, carefully 
loosen the three base plate screws and rotate 
the plate so that the proper marks align at the 
specified rpm. Establishing this alignment at 
full advance is recommended. Tighten the 
base plate screws. 

7. Repeat the procedure, this time having 
the strobe light pick up cylinder No. 2. If ad- 



Loosen screws “c” and rotate the hreaker plate (1) to ad¬ 
just the ignition timing for the Nos. 1 and 4 cylinders 


justment is necessary, loosen the two screws 
which secure points set 2.3 to its plate, and 
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uu* a small screwdriver at the piy jxunt pro¬ 
vided to move the set so that proper mark 
alignment is achieved Tighten the screws. 

S If it is not possible to achieve full ad¬ 
vance alignment without moving the hast* 
plate or points set 2 3 all the wav to the end of 
their range of allowable travel, it is possible 
that the jtfnnts are either incorrect l\ gapped, 
or that thev an* worn to the point where they 
must Ik* replaced. 

Static Timing 

1 Connect one of the test light or tester 
leads to the primary wire terminal for the 
points set *T.4." Ground the other lead to the 
engine 

2 If tin* test device is not self-powered, 
turn the ignition switch on and Ik* sure the kill 
switch is in the “on" position as well. 

3. Turn the engine over in tin* normal di¬ 
rection of rotation until the "F“ mark for cylin¬ 
ders I and 4 align with the timing index mark. 
The test instrument should react at the instant 
these marks align, indicating that the points 
have opened. If they do not, loosen the three 
base plate screws and rotate tlx* base plate so 
that the points just open when these timing 
marks are in alignment Moving the base plate 
clockwise will retard the timing; coun¬ 
terclockwise will advance it. 

Cylinders 1 and 4 are now correctly timed. 
Tighten the base plate screws and recheek. 

4 Repeat the procedure with points set 
2.3. If adjustment is necessary, loosen the two 
screws which secure these points to their 
mounting plate and use a small screwdriver at 
the pry point provided. Tighten the screws 
and recheck the timing. 

Troubleshooting 

1 If the static method is used, the reaction 
of the test light or meter should lie positive 
when the points open. If the instrument 
seems to hesitate before indicating that the 
points are open, if may lx* because of defective 
condensers or dirty or pitted points surfaces. 

2. If it is necessary to move the base plate 
or the points plate to the extreme end of the 
adjustment range to effect proper timing, the 
points or points heel is probably worn to the 
limit, and the set should be replaced. 



Breaker earn (I > and shaft i2> 


3. If the dynamic method is used, the 
various timing marks should hold their posi¬ 
tions steadily at given rpms. If they seem to 
move erratically, check the condition of the 
timing advance mechanism Ix-hind the base 
plate Check for weak or broken springs or 
stiff movement of the advancer weights 
W hen the breaker cam is turned so that the 
weights move outwards, and then is released, 
it should return to the original position If it 
does not, the springs are too weak and must 
Ih* replaced Trv jx*nctrating oil to ease move- 
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mrnt of the mechanism if it is stiff. If this fails, 
replace the mechanism. 

When installing the advancer unit, make 
sure that the pin is fitted into the locating 
hole 

TRANSISTOR IGNITION TIMING 
Dynamic Timing 

I Remove* the pidser generator cover 
(right side). 

2. Connect a strobe light to cylinder No. 

1 or No. 4. 

3. Start the engine and allow it to idle at 
about 1,050 rpm while aiming the timing 
light through the cutout in the pulscr 
generator plate. 

4. At this engine speed, the "1.4 F-I” 
mark should line up with the stationary 
index mark. 

5. At 2,725 rpm and higher, the full ad¬ 
vance marks should align with the stationary* 
timing mark. 

6. If the marks do not align, loosen the 
three large phillips screws which secure the 
base plate, and rotate the plate until the 
proper alignment is achieved. 

Static Timing 

1. Rotate the crankshaft clockwise until 
the “1.4 S-F mark aligns with the stationary 
timing mark. 

2. At this point, the tooth on the rotor 
should align with the narrow projection of 
the 1.4 pulser generator (on the left). 

3. II adjustment is necessary, loosen the 
three base plate screws and rotate the plate 
so that this alignment is made. 

CARBURETORS 

Carburetor adjustments to be made during 
a tune-up procedure include checking float 
level, idle speed, and mixture, carburetor syn¬ 
chronization; and travel limit adjustments. 

Adjusting Float Level 

1. Float level is a measure of the amount of 
gasoline which will lx* in the float Ik)vv*1s dur¬ 
ing operation. W hile it is a critical specifica¬ 
tion, it will not normally need readjustment 
once properly set. Float level, therefore, need 
not lx* checked at every tune-up, hut should 
lx* attended to from time to time. 

2. Remove the carburetors. 

3. Remove the float Ixmls and the float 
bowl gaskets. W ith the carburetors positioned 
horizontally, lower the float until the float tang 
just touches the* tip of the float needle and 
seats the needle. Float level is the measured 
distance from the Ixrttom of the float to the 
float bowl mating surface. 

NOTE; A special jlcxit level gouge (part 
number 07744-999%) is available from 
Honda dealers which will facilitate this task 



Adjusting float 1 1) height with the factory tool (2) 


4 Compare the measured float level with 
the following standard values. 

350/400 21 in m/0.83 in. 

500/550 22 mm/0.S7 in 

650 12.5 mm/0.50 in 

5. All carburetors must have the same float 

level. Measure all lx*fon* changing am. Ad¬ 
just, if necessary, by removing the float as¬ 
sembly and careful!) Ixmding the float arm 
tang. Bending the tang towards the carburetor 
Ixxly will increase the float level measurement 
and vice-versa. 

6. Note that the measured float level will 
lx* inaccurate if the needle tip is worn, or if 
there is foreign matter on the needle seat 

Synchronization and 
Idle Adjustment (350-550) 

NOTE; These adjustments must be made 
when the engine is at operating tempera- 
ture. Other tune-up operations (valve ad¬ 
justment, ignition timing, etc.) should l>e 
performed first. 

1. To gain access to the slide adjusting 
screws, raise the rear of the gas tank as far as 
possible and support it in this jxisition. It may 
he necessary to fit longer fuel lines temporar- 
ilv so that the tank can lx* raised higher Be 
sure that there is an adequate fuel supply. 

2. Turn each pilot screw in until it is 
lightly seated, then back each out one turn on 
350, 500 and .550 machines, and two turns on 
400s. 

3 350/400. Adjust the idle speed screw so 
that the measured distance from the cable 
holder to the cable fitting (see illustration) is 
56 mm (2.21 in ). 



Adjust the idle s[x ed seres* so that ' ll" is .56 mm (2 2t 
in.) (35(V4<X» 

4 . 500/550; Adjust the idle speed screw so 
that the measured distance between the cable 
holder and the throttle lever is 49 mm (1.94 
in ). Refer to the illustration. 

5. Install the vacuum gauge hoses to the 
intake manifolds 

6. Start the engine and check the vacuum 
readings for each cylinder. Each should lx* 1k*- 
tween 16-24 cm Hg and all cylinders must lx* 
within 3 cm llg of each other. 

7. To adjust the vacuum, loosen the lixk- 
nut and turn the adjusting screw clockwise to 
increase the vacuum reading and coun- 



Adjusl the idle speed sen’s* 11) so lhal distance (2) is 49 
mm (1 9-1 in 
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Vacuum gauge connections 



Vacuum adjusting screw locknuts (I) ami screws (2> 


terclockwise to decrease it. Try to maintain 
the same idle speed during adjustment. 
NOTE: Provision is made on some vacuum 
gauges for dampening needle movement if 
the needle tends to oscillate over a wide 
range. Do not overdampeti the needles. A 
fluctuation of about one gradation on the 
scale is acceptable. 

8. .After the desired settings have been 
obtained, snap the throttle open and shut a 
few times and recheck the vacuum readings 
after the engine has settled down. Readjust 
any carburetors) that show a lack of unifor¬ 
mity. 

CAUTION; Do not allow the engine to 
overheat by idling it for more than about 
five minutes while stationary. A household 
electric window fan can be used to provide a 
stream of air over the engine to keep it cool 
while making these adjustments. 

9. If the vacuum reading is less than 15 
cm Hg for any carburetor, check the valve 
clearances, compression, ignition timing, and 
check for air leaks at the carburetor and intake 
manifold. 

10 After all four carburetors have been 
synchronized, adjust the pilot screws to obtain 
the maximum idle speed consistent with 



Idle speed screw (1) 


smoothness. It should not be necessary to vary 
the pilot screws settings more than V* turn 
from the standard given settings (Step 2). 

11. Adjust the idle speed to 1200 rpm (350, 
400) or 1,000 rpm (500, 550) with the idle 
speed screw. 

12. Remove the vacuum gauge tubes and 
tighten the intake manifold plugs securely. 

Synchronization and 
Idle Adjustment (650) 

These adjustments should be made with the 
engine at operating temperature. 

1. Park the motorcycle on the centerstand 
in a well-ventilated area. Be sure that the 
transmission is in neutral. 

CAUTION: Be sure that the work area is 

properly ventilated. Do not allow the en¬ 
gine to idle for more than a few minutes to 

avoid overheating the engine. 

2. Remove the side covers. Raise the 
seat. Remove the gas tank. Use long fuel 
lines to allow fuel flow to the carburetors 
while the tank is secured out of the way. 
Tank should be positioned higher than is 
normal. 

3. Install the vacuum gauge(s). 

4. Remove the carburetor tops. 

5 Start the engine and check vacuum 
readings at 1,0.50 rpm. 

Difference between the carburetors 
should be 60 mmflg (2.4 in. Ilg) or less. 

6. Equalize the readings, if necessary, by 
loosening the locknuts and turning the ad¬ 
justing screws. 

Note that the No. 2 carburetor is not ad¬ 
justed. It is the standard against which the 
other readings are to be compared. 

7. After adjustment, gun the engine once 
or twice and recheck the vacuum readings. 

8. Use the idle adjustment screw’ to set 
idle at 1,0.50 rpm. 

Fast Idle Adjustment 
(350/400) 

1. This adjustment is made after the carbu¬ 
retor slides have l>een synchronized. The 
engine should lx* at operating temperature. 

2. Open (i.e. disengage) the choke lever 
fulls and check the clearance between the link 



plate and the adjusting screw It should be 
0-0.3 mm (0-0.012 in.). Adjust the clear¬ 
ance, if necessary, by loosening the locknut 
and turning the adjusting screw*. 

3. Start the engine. Slowly raise and lower 
the choke lever until maximum idle speed is 
obtained. It should lx* 3,500- 4,500 rpm. 
Readjust the screw- if necessary' so that this 
idle is obtained. 

Fast Idle Adjustment (650) 

NOTE: This adjustment must be made 
when the engine is cold. 

1. Pull out the choke knob and start the 


engine. Fast idle speed should be 2,000 plus 
or minus 700 rpm. 

2. To adjust, shut off the engine and re¬ 
move the gas gank. 

3. Turn the fast idle adjusting screw until 
it touches the cam surface. 

4. Push the choke knob in and turn the 
adjusting screw in 2V6 turns. 

5. Recheck fast idle speed. 

Choke Adjustment (650) 

1. Remove the gas tank. 

2. Check that the choke lever is fully 
closed when the knob is pulled all the way 
out. 

3. Make adjustments by loosening the 
choke cable clamp and moving the cable as 
required. Tighten the clamp holding the 
choke lever fully closed. 

Throttle Cable Adjustment 

PLAY ADJUSTMENT 

1. Back off the cable adjuster at the handle¬ 
bar to increase cable play. Leave a small 
amount of adjustment range so that final, 
small adjustments can be made. 


© D 



After loosening the locknuts (2), rotate the adjustei 
(1) clockwise to increase play or counterclockwise 
(3) to decrease it 


2. Dx)sen the cable adjuster locknut at the 
carburetors and turn the adjuster until there is 
about 10-15° of rotation of the twistgrip be¬ 
fore the slides begin to lift. Retighten the lock¬ 
nut. 

NOTE: The throttle lever should hit the ec¬ 
centric pin when the twistgrip is forced to 
the fully closed position. If tfu } lever will not 
hit the pin, replace the return cable. 

3. Make any fine adjustments necessary 
with the adjuster at the twistgrip. With the 
engine idling, turn the forks slowly from lock- 
to-lock. Any variation in the idle speed in¬ 
dicates that the cable is too tightly adjusted, is 
kinked, or is binding somewhere. 

OVERTRAVEL LIMIT ADJUSTMENT 

Loosen the locknut and turn the eccentric 
pin until clearance between the throttle lever 
and the pin is 2.0-2.1 mm (0.080-0.83 in.) for 
the 350/400 or 2-3 mm (0.08-0.12 in.) for the 
500/550. 



After loosening the locknut (3), rotate the eccentric 
pin (2) until the clearance between the pin and 
lever (I) is correct 
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Tune-Up Specifications 



JVo 

UU) 

S(HI 6SO 

6 SO 

\ MA 1111 Mi \\l 1 u*ld • 
hit ike r u m 

0 03/0 002 

0 0 >/0 (X)2 

0 0.3/0 002 

0 05 0 (H)2 

I- xh rust n i in * 

o 0 . 5/0 no -2 

0.03/0(102 

0.0S/0.003 

0 OS 0 <X)3 

(OMNil SslON hot 

SUnd.ed '[ i) 

157- 170 

137-170 

1.37-170 

157 170 

Mimmulli ( om ) 

1 It) 

HO 

HO 

HO 

Maximum all luabh xnnation 
/ ■ 

15 

u 

15 

15 

Sl'Alih I'Ll CS 

Standard makes 

NCK/M) 

NCK/ND 

NCK/M) 

NCK. \I) 

Standard plug 

i)si:sl/.\2ii:s 

D8KSK/X21KS 

D7KS/X22KS 

DSK A X21ES-U 

Cold (NCK) 

1)1 OK 

1)10E 

1)8K. DSKS 

D9EA X27KS-U 

Not i m:k) 

DSK. 1)7 KS 

DSK. D7KS 

1)71: 

D7KA X22KS-U 

(hip min/iu ) 

0 0-0.7/0 02 1-0.028 

0.7-0 8/0 028-0 0.32 

0 f>-0.7/0 024-0.028 

0 6-0.7/0.021 0 028 

IC.NI’I ION 

Point gap (mm/iti ► 

0 3-0.1/0 012-0 010 

0.3-0 1/0.012-0 010 

0 3-0 1/0.012-0 010 

na 

Static advance degrees BTDC) 

5 

5 

.3 

5 

Maximum adxance (degrees 

in dc) 

2S-3I (n 2300 r pm 

28-31 (a 2.300 rpm 

28-31 (n 2300 rpm 

2S-3I c 27(H) rpm 

CAimi'RETlON 

Idle speed ( rptn) 

1200 

1200 

10(H) 

1050 

Pilot screw (turns out) 

•s -t \ 

2 ± i. 

1 ± l 4 

IN 

N\ ru lirom/ation vacuum 
range (c m/in llg) 

10-2 i/6.2-9.5 

1 (>-21/0 2-0.3 

10-21/0 2-9.5 

16-246.2-9.5 

I'rnlortnitv (em/m. llg) 

3 0/1 2 

3.0/1 2 

3 0/1.2 

6.0/2.1 

Float level ( iniu/in.) 

21/0 8.3 

21/0 83 

22/0.87 

12.5/0 50 


FULL THROTTLE LIMIT ADJUSTMENT 

Adjust the throttle lever stop screw so that 
the carburetor slides can l)e pulled up 0-1.0 
mm (0-0.04 in.) abuse the top of the carbu¬ 
retor l>ore before tin* throttle lever contacts 
the stop screw 


2. Disconnect the fuel lines and remove 
the gas tank. Remove the footpegs (passen¬ 
gers), and the exhaust system. 

3. Remove the pinch-bolt and pull the 
gearshift lever ofT its shaft Remove the rear 
portion of the left crankcase cover. 



Adjust the stop screw (l) until the correct clearance 
(2) is arrived at 

ENGINE AND 
TRANSMISSION 

NOTE. Common engine rebuilding 
techniques and procedures arc explained 
in detail in the "General Information' 
section. 

ENGINE REMOVAL AND 
INSTALLATION 

350/400 

NOTE: The following components can be 
serviced or replaced without removing the 
engine from the frame: cylinder heait and 
cylinder head components, cylinder barrel, 
pistons, cam chain tensioner guide and slip¬ 
per, clutch, gearshift linkage, alternator, 
and starter motor Befr to the apjyrojniate 
sections tti this chapte, for serxice jrroee- 
dures 

I Remove the drain plug and drain ofT the 
oil Remove the oil filter 
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4. Disconnect the final drive chain; alter¬ 
nately, unbolt and remove the engine 
sprocket. 

5. Disconnect the electrical wires: spark 
plug caps, ignition coil wires, starter cable, al¬ 
ternator wires, and batten terminals. 

6. Disconnect the throttle cables at the car¬ 
buretor linkage. Disconnect the clutch cable 
at the engine. Remove the battery. 

7. Remove the air cleaner. Remove the 
carburetors. 



Front mounting holt clearance is close, Icxkxvasher 
must be in place 

H. Remove the engine mounting bolts, 
mounting plates, and remove the engine from 
the frame. 

a. Installation is flu* reverse of the 
above. 


XOTE. Be sure to install the correct holts at 
the lower front portion of the crankcase 1 70 
x 75 mm). Be sure that the lockwashtr is in 
place. Otherwise, it will be impossible to 
frroperly tighten the bolt 

h. Tighten the engine mounting Ixilts to 
22-29 ft lbs. 

500/550 

NOTE: The following components can lx* 
serviced or replaced without removing the 
engine from the frame: cylinder head and 
cylinder head components, cylinder barrel, 
pistons, cam chain tensiorur, clutch, gear¬ 
shift linkage, alternator, and starter motor. 
Reftr to the approjniate sections in this 
chapter for strvice pr ocedures. 

1. Turn the fuel tap offi disconnect the 
fuel lines, and remove the tank. 

2. Unscrew the drain plug and filter hous¬ 
ing holt, and drain the oil. 

3. Unlxdt and remove all four exhaust 
pipes and mufflers. 

4. Remove the wires from the spark plugs 
and disconnect the ground cable at the batten 
terminal. 

5. Remove the 5 mm screw anti withdraw 
the tachometer cable from the tachometer 
drive at the cylinder head. 

6 Raise the seat and remove the air filter 
element. Unscrew the three Ixilts and remove 
tin- air filter housing. 

7. Disconnect the throttle cables from the 
throttle linkage at the carburetors 

8. Loosen the air filter intake clamp and 



Carburetor mounting clamps (1 and 2) 
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intake manifold tube clamp at each carbu¬ 
retor. Remove the carburetors as a unit. 

9. Disconnect the starter motor cable 
from the solenoid and the alternator output 
wire at the connector near the battery. 

10. Remove the shift lever. Unbolt and 
remove the starter motor cover and left crank¬ 
case cover. Disconnect the clutch cable from 
the release mechanism. 



Disconnect ihe starter cable (1) and the magnetic 
switch (2), then disconnect the generator leads (3) 


11. Remove the countershaft sprocket and 
drive chain. Disconnect the contact breaker 
point leads (yellow and blue) at the connec¬ 
tors. 

12. Remove the engine mounting Ixilts and 
plates as illustrated. Raise the rear of the 
engine slightly and remove it from the right- 
side of the frame. 



Left-side engine mounting points 



Right-side engine mounting points 


Installation is in reverse order of removal. 
The following points should lx> noted: 

a. Tighten engine bolts to 22-29 ft lbs 
and mounting plate bolts to 13-18 ft lbs. 

b. Do not neglect to connect the batten 



ground cable to the rear engine mount bolt 
as the bolt is installed. 

c. Route the starter motor and alternator 
cables behind the frame tube. 

d. Make sure that the muffler connecting 
clamps are in place on each pair of mufflers. 

e. When installation is complete, refill 
the engine with oil. Adjust the clutch, drive 
chain, and carburetors. 

650 



Removing a rocker arm shaft (1) with a puller bolt 
( 2 ) 


NOTE: The following components can be 
serviced or replaced without removing the 
engine from the frame: cylinder head, 
cylinders, pistons, cam chain tensioner, 
clutch, gearshift linkage, alternator, and 
starter motor. 

1. Drain the engine oil. 

2. Remove the gas tank and the two side 
covers. 

3. Disconnect the starter cable at the 
solenoid. Disconnect the ignition wiring 
coupler. 

4. Disconnect the crankcase breather 
tube from the cover. 

5. Remove the carburetor assembly. 

6. Disconnect the tach cable from the 
head. Disconnect the spark plug caps. 

7. Disconnect the clutch cable at the 
engine. Remove the rear brake pedal. 

8. Remove the right side rider’s footpeg. 
Remove the brakelight switch. 

9. Remove the exhaust system com¬ 
plete. 

10. Disconnect the alternator, neutral, 
and oil pressure wires at the couplers. 

11. Remove the gearshift lever. Remove 
the left rear crankcase cover. 

12. Loosen the rear axle nut, back the 
adjusting bolts off and push the wheel for¬ 
ward as far as possible. Unbolt and remove 
the engine sprocket and chain. 

13. Remove the oil filter. 

14. Place a jack beneath the engine to 
take the stress of the mounting bolts and 
remove the mounting bolts and engine 
bracket bolts. Remove the engine from the 
right side of the frame. 

15. Installation is the reverse of removal. 
Check that mounting bolt torque is correct. 

8 mm flange bolt/nut: 19-23 ft. lbs. 

10 mm flange bolt/nut: 22-29 ft. lbs. 

12 mm flange bolt/nut: 58-72 ft. lbs 


TOP END 


plugs, and cam chain tensioner holder, then 
remove the tensioner holder and slipper. 

4. Remove the point rover, then rotate the 
crankshaft, by means of a suitable wrench 
on the special nut, until one of the cam 
sprocket bolts is vertical to the cylinder head. 



L'se the special nut -1) to rotate the crankshaft until the 
earn spnx/ke! mounting holts 2 are positioned as shown 
(35W400) 



latt the chain (1) off the spn>cket (3) with a screwdriver 
(2) before removing the cam (4) (350/400) 


and remove the bolt. Rotate the crankshaft 
1S0° and remove the remaining sprocket lx>lt. 

5. Lift the cam chain to avoid scratching 
tht* camshaft, then slip the camshaft out from 
the right. 

NOTE: Loop a piece of wire around the 
chain to \rrevent if from falling into the 
crankcase. 

6. Remove the air cleaner element, loosen 
the air cleaner chamber retaining screw, and 
remove the carburetor assembly. 

7. Remove the cylinder head securing bolts 
in a crisscross pattern as illustrated, remove 
the cam chain guide, and lift off the cylinder 
head, striking it with a soft mallet to loosen it if 
necessary. 


NOTE: Specifications not given in the 
following text may be found in the "En¬ 
gine Specifications" charts at the end of 
this section. 

Cylinder Head Removal 

350/400 

1. Remove the fuel tank, ignition coils, and 
breather cover, then disconnect the tachome¬ 
ter cable at the cylinder head. 

2. Remove the eight tappet access caps, 
loosen the rocker arm adjusting screws, and 
remove the cylinder head cover. Remove the 
rocker arm shafts from the cover by removing 
the cap nuts, screwing a 10 mm (1.25 mm 
pitch) bolt into the shaft, and pulling it out. 
Mark each shaft and rocker arm for location. 

3. Remove the exhaust system, spark 



500/550 

1. Turn the fuel tap off and disconnect the 
fuel lines. Remove the fuel tank. 

2. Unbolt and remove all four exhaust 
pipes and mufflers. 

3. Disconnect the tachometer cable from 
the tachometer drive at the cylinder head. 

4. Remove the wires from the spark plugs. 
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Generator (1) and starter (2) cables correctly routed 
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Take out the six screws aim! remove the 
breather cover. 



Breather cover (t) mounting screw locution (500 
ami 550) 



Keep the cop|X*r washers (2) separate lor reinstalla- 
tion when installing the cover (I) (500 and 550) 


5. Remove the valve adjuster access caps, 
the left and right sidecovers, and the cover set 
plate. Gradually and uniformly (to prevent 
distortion) loosen the 12 screws and six Ixdts 
which secure the camsluift cover. 

6. Loosen the adjuster locknut on the cam 
chain adjuster and turn the screw fully clock¬ 
wise (about Vt turn), then retighten the lock¬ 
nut. In this position, the cam chain is relieved 
of tension. 

7. Remove the two camshaft sprocket 
mounting Ixdts and carefully withdraw the 
camshaft through the sprocket towards the 
right-side of the engine. Lift off the cam chain 
and remove the sprocket. 

8. Remove the carburetors and unscrew 
the cam chain tensioner mounting bolts The 
12 cylinder head nuts and two flange bolts can 



Alter unlxilhm! the sprocket holts (4) Irom the cam 
(31, loop a piece of wire around the chain (500 and 
550) to secure it 



Removing a rocker arm shaft t with a puller hilt 2 
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now }>e removed and the cylinder head can l>e 
lifted oil the engine. It is important that the 
bolts and nuts art* loosened gradually and 
evenly in across pattern 

9 To remove the rocker arms, remove the 
rocker arm shaft end bolts Screw a 6 mm Ixilt 
into the shaft and pull it out. Mark each rocker 
arm and shaft for hx-ution after removal. 

650 

1. Remove the gas tank Disconnect the 
tach cable on the* head. Disconnect the 
breather tube. Pull off the plug caps. Re¬ 
move the spark plugs. 

2. Remove the breather cover and the 
adjuster covers. Remove the carburetors and 
the exhaust system. 

3. Gradually, and in a cVoss pattern, 
loosen and remove the head cover Ixilts. 
Remove the cover. 

4. Remove the pulser generator cover. 
Use a wrench on the special nut to turn the 
engine over until one of the two camshaft 
sprocket holts is accessible. Remove the 
bolt. Turn the engine over and remove the 
remaining bolt. 

5. Move the sprocket off the shoulder of 
the cam. Ixiop a length of safety' wire around 
the sprocket and chain to keep them from 
falling into the engine when the cam is re¬ 
moved. Detach the chain from the sprocket. 
Remove the camshaft. 

6. Remove the cam chain tensioner set 
holt. Remove the six rubber seals. 

7. Remove the 14 cylinder bead bolts. 
Remove the bead. 

8. Remove the bead gasket Note the lo¬ 
cation of dowel pins and O-rings which arc 
fitted between the head and the cylinder 
block. 

9. To remove the rocker arms, remove 
the rocker arm shaft cotter pin nuts. Drive 
the pins out. Remove the rocker arm shaft 
cap bolts. 

10. Thread a 6 mm bolt into the rocker 
arm shaft and pull the shaft out. 

Inspection 
ALL MODELS 
Cylinder Mead 

I. Clean any traces of gasket material from 
the cylinder head mating surface. Place a 
straightedge across the mating surface and 
check for vvarpage by attempting to slip a 
feeler gauge blade between the head and the 
straight edge. Standard head vvarpage is about 
0.05 mm (0.002 in.) and maximum allowable 
vvarpage is 0.3 mm (0.012 in.). At this point 
the head should he millet! to restore a flat mat¬ 
ing surface. 

2 Use a wire brush fitting on a power drill 
to decarbonize the combustion chamlx*rs. The 
valves should lx* left in place when this is 
done, as it minimizes the chanee of causing 
damage to the valve seats. 

Camshaft 

1 Check the condition of the cam lx*arings 
in the head and the cylinder head cover. Bear¬ 
ing surfaces must lx* smooth and fret* of scor¬ 
ing or marks of wear If imperfections are 
noted, it is necessary to replace the bead and 
the head cover. 

2. Check the journal surfaces of the cam¬ 
shaft for similar signs of wear and replace the 
cam if the journal and surfaces are setrred. 


3 Measure the height of each cam lobe and 
compare vour reading against the standard 
specification. Replace the camshaft if the lolx* 

'.height is less than 28.00 mm (1.1024 in.) (in¬ 
take and exhaust) on the 35G/400, or 34.85 mm 
(1.3720 in.) (intake). 34.45 mm (1.3563 in.) 
(exhaust) on the 500/550. For the 650, ser¬ 
vice limits are 35.6 mm (1.40 in.) for the in¬ 
take and 35.3 mm (1.39 in.) for the exhaust. 

4 Visually inspect the lobes for pitting and 
replace the cam if this condition is noted. 

5 Measure camshaft run-out, as illus¬ 
trated. using a dial indicator. Maximum ac¬ 
ceptable run-out is 0.1 mm (0.004 in.). Re¬ 
place the cam if run-out exceeds this limit 

Rocker Arms 

I. Check each rocker arm for pitting of the 
cam contact pad and replace any if damage is 
noted. 

2 Check the fit of each rocker arm on its 
shaft. Rix-ker arm-to-shaft clearance can lx* as 
great as 0.1 mm (0.004 in.) (maximum). 

3 Check each nxker arm shaft for scoring 
or wear of the nxker arm contact area. Re¬ 
place any damage shaft. Inspect the nxker 
arm bores in like manner. 

4. Check the shafts for a lx*nt condition and 
replace them if so damaged. Check the arms 
and shafts for blue discoloration which is a sign 
of overheating usually caused by lack of lubri¬ 
cation; replace the arms and shafts if discol¬ 
ored in this manner. 

Valve Assembly 

Before removing the valves, check their 
sealing ability by [xmring a small quantity of 
gasoline into each port and allowing the head 
to sit for alxmt five minutes. If the valves are 
seating properly , leakage into the combustion 
chambers will lx* minimal. 

1. To remove the valves, and install them 
properly, a suitable C-clamp is necessary. 
Compress the valve springs, and remove the 
split collars, retainers, springs, seals, and 
spring seats Keep each assembly separate so 
that every piece can he installed in its original 
location. New valve seals must always he used 
on assembly. 



UsniK a valve spring compressor (t) to remove ihc 
springs 

Inspect the valves, guides, springs, and 
valve seats in the following manner 

2. II considerable mileage has lx*en cov¬ 
ered, the valve springs should lx* replaced as a 
matter of course. Always replace valve springs 
as a set. 

3 Check valve spring free-length with a 
vender caliper. Replace the springs as a set if 
any spring is shorter than the serviceable 
limit. For the 350/400 this is 27.0 mm (1.06 
in.) for inner springs and 32.5 mm (1.28 in.) 
for outer springs For tlx* 500/550 this is 34.5 
mm (1.35 in.) for inner spnngv and 39.0 min 
(1.53 in.) for outer springs. For the 650, the 
specifications are 37.9 mm (1.49 in.) for tin- 
inner springs and 43.3 mm (I 70 in.) for the 
outer. 
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4. Each valve must be free to move up 
and down in its guide with little resistance. 
Any sticking or binding as the valve is moved 
in the guide will indicate that the valve stem 
or guide is in poor condition. 

5. Inspect the valve, paying close atten¬ 
tion to the edges of the valve head for pitting, 
burnt or broken edges, excessive carbon 
build-up, etc. A certain amount of carbon~and 
lead deposits on the valve face and the top of 
the exhaust valve are inevitable. Heavy de¬ 
posits should be carefully scraped off with a 
dull knife, or a wire wheel, and the valve fin¬ 
ished up with very fine emery' cloth. 

Do not touch the valve seating area during 
these operations. 

If the valve has burnt or broken edges, it 
must be replaced. 

6. Check the end of the valve stem for in¬ 
dented wear caused by the valve adjuster. Al¬ 
though rare, it may occur after long mileage. 
Since an indentation here will make proper 
valve adjustments impossible, the valve 
should lx? replaced. 

NOTE: The tips and edges of the valves are 
stellite-coated. Machining for any reason is 
riot recommended. In case of wear, replace 
the valve. 

7. Carbon deposits should not extend too 
far up along the valve stem. This would in¬ 
dicate a worn or cracked valve guide. 

8. Wet, oily deposits on the back of the 
valve head is indicativ e of a worn guide or bad 
seal. Less severe wear to these components 
show up as brown oil stains on the valve stem. 

9. Holding a valve in your fingers, spin it 
while observing the head. A wobble is indica¬ 
tive of a bent valve. If a dial gauge is available, 
check the run-out of the head. Replace the 
valve if run-out exceeds 0.05 mm (0.002 in.). 
Run-out is the total indicated dial gauge read¬ 
ing. 

Attempt to rotate the valve by hand when it 
is hilly inserted into the guide. If the valv e will 
not rotate easily, or if it sticks as it is turned, it 
is probably bent. 

10. Check valve-to-stem clearance and 
compare to the specification given. There are 
two ways of doing this. The first is to measure 
the diameter of the valve stem and the diame¬ 
ter of the inside of the guide and subtract the 
difference. Another way, somewhat easier, is 
to insert the valve into the guide, holding it 
about Vi in. off the seat, and check the total 
amount of allowable mov ement in two direc¬ 
tions using a dial gauge. Maximum allowable 
clearances are as follows. For the 350/400, 0.3 
mm (0.0118 in.) for both the intake and ex¬ 
haust valves. For the 500/550/650, 0.08 mm 
(0.0031 in.) for the intake valves, and 0.10 
mm (0.0039 in.) for the exhaust. 



Checking valve-to-valve guide clearance with a dial 
indicator 


If the measured clearances exceed these 
amounts, replace both valve and guide. 


A quick check of the operational worthiness 
of a valve and guide can be accomplished by 
dipping the valve stem in oil and inserting it 
into its guide. Place a finger over the other 
end of the guide. Pull the valve a little way out 
of the guide and release it. The valve should 
be drawn back into the guide by suction if the 
components are inserviceable condition. 

11. To remove valve guides, use a suitable 
drift. 

Heating the head in an oven will facilitate 
removal and installation. Be sure the guides 
are fully seated. 

After installing a guide, it must be reamed 
to the proper size. Use the proper Honda 



Using a drift (1) to remove a valve guide 

reamer for the application. Alternately, ream 
the valve guides to give clearances of 
0.01-0.03 mm (0.0004-0.0012 in.) for the in¬ 
take guides, and 0.03 -0.05 (0.0012 - 0.0020 
in.) for the exhaust guides 

12. After installing new’ guides, the valve 
seat should lx* recut and the valves lapped in. 
Valve seat angle is 45°. Valve seat width 
0.7-1.5 mm (0.03 -0.06 in.) for 350/400 mod¬ 
els, and 1.0-1.5 mm (0.04 -0.06 in.) for the 
500/550/6.50. 

Cylinder Head Installation 
ALL MODELS 

1. Use new' valve guide oil seals 

2. Valve springs may lx* progressively 
wound. Always install such springs so that the 
close coils are next to the head. The tops of the 
springs may be marked with paint. 

On 650s, rocker arm shaft cotter pins 
should be torqued to 7-10 ft. lbs. 



Progressively wound springs are installed with the close 
coils (arrows) towards the head 

3. Install the cylinder head gasket, two 
dowel pins, and two O-rings on the cylinder. 
Mount the cylinder head on the cylinder 
while pulling the cam chain through the 
center of the head. Hold the chain from 
dropping down using a screwdriver as before. 
Tighten the head nuts gradually, in the 
sequence shown, to a final torque value of 
14.5-16.5 ft. lbs. for all except the 650 which 
is 17-22 ft. lbs. .Alter the nuts have been 
properly torqued, install and tighten the two 
6 mm flange bolts (50/550/650) to 7-10 ft. 
lbs. 

CAUTION: Take care not to drop any hard¬ 
ware into the crankcase. 

On the 650, loosen the cam chain ten¬ 
sioner locknut and pull up on the tensioner. 



Casket (1) dowel pin (2) and O-ring (3) locations 


Tighten the locknut. This will give the cam 
chain maximum slack to make cam installa¬ 
tion easier. 

4. Hold the cam chain and cam chain 
sprocket together and install the camshaft 



Head nut lightening sequence (350/400) 



Head boll tightening sequence (500/550/650) 


through them from the right-side of the 
engine. The cam notch must be on the right. 
To set the valve timing properly, remove 
the ignition points cover and rotate the en¬ 
gine clockwise until the T(1.4) mark on the 
ignition advance unit aligns with the timing 
mark. 

a. 350/400: Turn the cam sprocket until 
the lines on the sprocket are aligned with 
the cylinder head surface, as shown. Align 
the cam so it can be bolted to the sprocket. 



Align the index lines (1) with the head surface (2) 
(350/400) 

b. 500/550/650: Turn the camshaft until 
the center of the notch on the camshaft is 
aligned with the cylinder head surface, as 
shown. The notch must face the front of 
the engine. 

Place the chain over the sprocket, and bolt 
the sprocket to the camshaft. 

5. Install the carb assembly on the head. 
Install the two dowel pins and six rubber seals 
as shown. Install the camshaft cover gasket, 
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When the ’T' mark (3) is lined up with the index mark, 
the notch 2) must face the front of the engine and align 
with the cylinder head surface (500/S5G 650) 



Dowel pins (I) and scaling rubbers (2) installed 


refit the cover; do not forget to refit the cop¬ 
per washers, and torque the bolts to 5.1-8.0 ft 
lbs (350/400) or 6.0-8.5 ft lbs (500/550). Insert 
a finger into the cam cover to check the con¬ 
tact of each valve adjuster screw on the valve 
stem end. See illustration. 



Head cover bolt tightening sequence (350/400) 



The valve tappet 
adjusting screw is 
not properly 
contacting the 
valve 



The 6 mm screw (1) secures the copper washer /2). 
set plate (3), and the aluminum washer (4) 
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6. Install the small cam cover side setplate 
with the chrome washer on top and the alumi¬ 
num washer on the bottom. Install O-rings on 
the dowel pins of the left and right-side covers 
and mount them on the head. Install the 
breather cover. 

NOTE: Spark plug wire clips should face 
forward on both sides. 



O-ring location 

7. Reverse the disassembly procedure for 
the remaining components. 

Cylinder and Piston Removal 
ALL MODELS 

1. Remove the cylinder head. 

2. On die 350/400, remove the cam chain 
tensioner guide. Back off the chain tensioner 
locknut. Unbolt the tensioner holder and re¬ 
move the cam chain tensioner. 

3. On 5(XV550 models, raise the cam chain 
guide slightly, and turn it 90° and lift it out. 
Back off the cam chain tensioner locknut, raise 
the cylinder barrels about 1 in. and lift out the 
chain tensioner assembly. 

4. On the 650, remove the cam chain ten¬ 
sioner locknut. Remove the tensioner and 
chain guide. 



Lift up the chain guide and turn it 90® to remove it 



Removing the cam chain tensioner 


5. Carefully raise the cylinder assembly. If 
it is stuck, tap lightly on the sides with a plas¬ 
tic mallet to break it loose. If a pry groove is 
fitted, use a screwdriver to break the cylinders 
loose, as illustrated. When the cylinder is 
lifted away, Ik* careful that the pistons do not 
fall against the case as they come out of their 
Ixtres. 

6. Remove the wrist pin circlips from the 
pistons. 



Carefully pry at the groove (2) to remove the cylin¬ 
der (1) 


CAUTION: Do not allow the circlips to fall 
into the crankcase. To avoid having to split 
the cases to retrieve a clip, cover the crank¬ 
case ojyenings with a cloth 



Removing the piston w-rist pin circlip (1) 


7. Grasp the piston with one hand and 
push out the wrist pin with a suitable drift. If 
the piston will not come out, the piston crown 
may be heated, evenly and gently, with a 
propane torch. If the pin still resists, it is ad¬ 
visable to use the shop wrist pin removal tool. 
This consists of a steel band or bands which fit 
around the piston while the attached screw 
device is used to push out the pin. 

CAUTION: Never strike the wrist pin or at¬ 
tempt to use brute force to drive it out. The 
connecting rod may be bent in the attempt. 

Inspection 

1. Make a visual inspection of the cylinder 
bore, noting any imperfections. The cylinder 
walls should be uniformly smooth. 

2. With an inside micrometer, measure 
the diameter of each bore at the top, middle, 
and bottom. Make measurements in two di¬ 
rections, 90° apart, both parallel and perpen¬ 
dicular to the piston wrist pins. If any mea¬ 
surement exceeds the serviceable limit given 
in the specifications charts at the end of this 
chapter, or if the difference between the high 
and low measurement in any given direction is 
greater than 0.05 mm (0.002 in ), the cylin¬ 
ders should be Ixired out to the next oversize. 



Measure cylinder diameter in two directions at 
each of the three points shown 
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Maximum allowable difference between the 
cylinders is 0.1 mm (0.004 in.). 

3. Make a visual inspection of the pistons. 
Scoring, scuffing, or seizure marks on the pis¬ 
ton skirts may be removed with a fine grade of 
emery or crocus cloth if they are not too se-’ 
vere. Sanding should he done in a cross-hatch 
pattern. If the damage is severe (more than 
about Vi in. wide), the pistons should be re¬ 
placed. 

4. The rings must be free to mrfve in the 
piston grooves. If they cannot, either they are 
carbon clogged (which necessitates replacing 
the rings and cleaning out the grooves), or 
metal has been pushed into the grooves by a 
piston seizure. In this event, pistons and rings 
must be replaced. Carbon-clogged rings are 
almost always broken when an attempt is 
made to remove or free them, so l>e prepared 
to buy a new set. 

5. Measure th(,* diameter of the pistons at 
the bottom of the skirt perpendicular to the 
wrist pin. If any measures less than the ser¬ 
viceable limit given in the charts at the ends of 
this section, the pistons should be replaced. If 
this has occurred, the cylinders are probably 
worn as well, and the solution is to have them 
bored out to the next oversize. 

NOTE: New pistons come with the wrist pin 
and rings. If oversized pistons are needed 
due to a worn bore or worn or damaged pis¬ 
ton, obtain the pistons first, then have your 
dealer or a machine shop bore the cylinders 
to the proper size. This is obtained by mea¬ 
suring the diameter of the new pistons and 
boring the cylinders to that size plug the 
piston-to-cylinder clearance of 0.025 -0.050 
uim (0.001-0.002 in.). 



Measuring the piston diameter with a micrometer 

There are four piston oversizes available in 
increments of 0.25 mm. The size is stamped 
on the piston crown. 

6. If an inside micrometer is available, 
measure the inside diameter of the wrist pin 
holes and compare the reading with the speci¬ 
fication given in the charts at the end of this 
chapter. The wrist pins should be a light push 
fit into the holes. If they are too loose, the pis¬ 
tons should be replaced. 

7. Check the condition of the wrist pins. 
Measure the diameter of the pins at three 
places along their length and compare the di¬ 
ameter to the service specification. Replace 
the pins if the diameter is less than the ser¬ 
viceable limit, or if the pins are discolored 
from overheating. 

8. The wrist pins ride directly on the con¬ 
necting rod small ends. Measure the inside di¬ 
ameter of the small ends and compare the 
reading with the specifications given. If larger 
than the serviceable limit, the rod must be re¬ 
placed. 

9. Be sure that all oil passages in the cylin¬ 
der are clear. Check the condition of the cam 


chain tensioner guides and replace them if 
damaged. 

10. Replace the cylinder base O-rings. 
Check that any O-rings and the important 
dowel pins fitted to the cylinders are in their 
proper locations before installation. 

PISTON RINGS 

Two checks to be made on the piston rings 
are side clearance and end-gap. These checks 
should be made on both new* and used rings. 

1. Piston ring side clearance for compres¬ 
sion rings and one-piece oil rings is checked 
w ith the rings installed on the piston. Insert a 
feeler gauge blade between the ring and the 
ring groove and check that the clearance is 
within the specification given for your ma¬ 
chine. If the clearance is too large, the rings or 
groov es are worn. If too small, metal may have 
been pushed into the grooves due to a piston 
seizure. Check that the grooves are not just 
carboned up. If new rings do not bring the 
clearance to the proper value, the pistons 
must be replaced. 

2. To remove the rings from the piston, use 
a ring spreader. Decarbonize the ring grooves. 

3. To check the ring end-gap, ensure first 
that the cylinder bore is not excessively worn. 
Place each ring, in turn, into the bottom of its 
cylinder and push it in an inch or more using 
the piston skirt to align the ring in the bore. 
Measure the end-gap with a feeler gauge. If 
the end-gap is larger than the service limit, 
the rings must be replaced. If the measured 
end-gap of new* rings is too large, the cylinder 
is worn and should be bored to the next over¬ 
size. 

If new rings are fitted and the end-gap is too 
small, the ring ends must be filed. Hold the 
ring steady, closing the ends over a thin, 
fine file. Do not squeeze the ring, as this is 
the easiest way to break it. A few strokes of 
the file will increase the end-gap. 

CAUTION: Do not make more tfum a few 

strokes l>efore checking the end-gap again. 

It is easy to remove too much metal. 

Do not allow the file to slip out of the ring, 
as this risks breaking it. 

4. Roll each ring around its own groove and 
ensure that this can be done easily. If a ring 
sticks or binds in the groove, the pistons must 
be replaced. 

Cylinder and Piston Installation 

1. When installing piston rings, note that 
all rings are installed with the manufacturer’s 
mark (the small letter near the end-gap) facing 
up. 

NOTE: The comffression rings are not in¬ 
terchangeable. Refer to the illustrations 

showing the ring profiles. 




Install nngs so that the manufacturers mark bees up 
(arrow) 




Make sure that the ring gaps (I) are staggered and 
the mark (2) is facing the exhaust side 


2. To install the three-piece oil ring, install 
one rail on the piston below- the oil ring 
groove, fit the expander, then move the rail 
into place. Install the top rail. 



3. Use a ring expander to install the rings to 
reduce the chance of breaking them. 

4. Ring end-gaps must be staggered around 
the piston so that they do not overlap. If a one- 
piece oil ring is used, space the end-gaps 
about 120° apart, but do not position any of 



Ring end-gap positions (three-piece oil ring) 
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them at the very front or very rear of the pis¬ 
ton, or directly over the wrist ptn hole. 

The same thing holds true of models with 
the three-piece oil ring, except that the rail 
end-gaps should In* positioned to either side of 
the expander as illustrated. 

5. Install the pistons on their connecting 



Install the pistons on the rods so that the arrows face the 
front of the engine 


rods so that the arrow marks on the crown 
point towards the front (exhaust side) of the 
engine. Pistons marked with "IN should 
have this mark positioned on the intake side. 
NOTE: Be sure to use new wrist pin cir¬ 
clips. 

6. Slip the wrist pins into place, heating the 
piston croxvti as on removal if necessary. In¬ 
stall the wrist pin circlips with a needle-nosed 
pliers. Be sure each circlips is firmly seated in 
its groove and arranged so that the circlip end- 
gap and the cut-out in the piston do not align. 



tnslall ihc wrist pin circlips so the end-gap and cut-out 
(arrows) do not align 

7. Lubricate the rings and piston skirts 
w ith clean motor oil. 

8. Install the cylinder base gasket and the 
two dowel pins (oriface valve) and O-rings on 
the crankcase. 

NOTE: Blow compressed air through the 
dowel pin holes before installation to make 
sure they are not clogged. 

9. Rotate the engine until No. 2 and 3 pis¬ 
tons are at Top Dead Center and place a pis¬ 
ton base (Honda part number 07033-33301 
for the 350/400, or, for the others, 07033- 



(;.isket (1) dowel pins (2> and () ring (3) placement 
is i ntical 
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Installing the tensioner (1) and locknut (2) 


55102) under the pistons to hold them in posi¬ 
tion. (A block of wood cut to suitable size 
works just as well). Compress the rings on No. 
2 and 3 pistons and slide the cylinder down 
over them Rotate the engine until No. 1 and 
4 pistons contact the base of the cylinder (tak¬ 
ing care not to pull No. 2 and 3 pistons out of 
their bores), compress the rings, and slide the 
cylinder against the crankcase, raise the cam 
chain through the center of the cylinder and 
put a screwdriver through the center of it to 
keep it from dropping down. Also, with the 
cylinder alxmt one in. from the crankcase, in¬ 
stall the cam chain tensioner in the cylinder. 
Hold the tensioner down by hand and install 
the O-ring and washer, and tighten the lock- 



Chuin guide pins (l) and “up" mark (2) 

nut. Install the cam chain guide into the cylin¬ 
der as illustrated so the "IT” mark is correctly 
positioned (500/550). 

NOTE If the cylinder studs arc to he re¬ 
placed, a special stud wrench {Honda part 
number 07779-99902) should be used be¬ 
cause the studs are secured with thread- 
locking compound. When installing new 
studs, thoroughly clean the stud holes, 
apply thread-locking compound, and torque 
the studs to 15-16 ft lbs. 


CRANKCASE COVER 
COMPONENTS 

The following sections deal with the re¬ 
moval. inspection, and installation of those 
components found beneath the left and right 
crankcase covers. These include the clutch, 
breaker points, and alternator. These comjxi- 
nents can lx* serviced with tin* engine in the 
frame. 

Clutch 

DISASSEMBLY 

350/550 

1. Drain the oil from the sump 

2. Remove the kick-start lexer and the 
right-side footrest 

3 Take nut the screws and pull off the 
right-side* rear crankcase (clutch) cover 



Clutch pushnxl tl), Lilts (2) and pushrod plait* (3) 


4 Remove the clutch lifter rod from the 
center of the mainshaft. 

5. Remove the four Ixilts from the lifter 
plate evenly and remove the lifter plate, and 
clutch springs. 

6. Remove the 25 mm snap-ring from the 
mainshaft in the center of the clutch huh, and 
pull the clutch assembly olF the mainshaft 

7. Remove the clutch hub, discs, and 
plates from the clutch housing. On 350 models 
the huh can lx* further disassembled by re¬ 
moving the 92 mm set ring, special plate, 
clutch disc spring, and disc spring seat. 

If it is desired to remove the release or ad¬ 
juster mechanisms: 

8. Remove the cotter pin from the clutch 
lever inside the right crankcase cover. With¬ 
draw the clutch lexer from the case. 



Removing the clutch circlip 



Remove the set ring(t) to further disassemble the clutch 
huh (2) 



Removing tL* chilch huh (1) and plates (2) from the 
housing 3' and pressure plate (4 

9 Remove the locknut and washer from 
the clutch adjuster, and withdraw the clutch 
adjusting lever from the* case 
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Clutch assembly (350) 


13. Clutch hub center 

14. Disc spring seot 

15. Disc spring 

16. Steel plote 

17. Set ring, 92 mm 

18. Collor 

19. Friction plote 
20 Steel plote 

21. Friction plote 

22. Pressure plote 

23. Housing 

24 Thrust wosher 



1. Clutch pushrod 

2. Bolts 

3. Pushrod plote 

4. Clutch springs 

5. Circlip 

6. Spocer 

7. Hub 


8 Collor 
9. Friction plote 
10. Steel plate 
I 1. Pressure plole 
12 Housing 
13. Thrust washer 


Clutch assembly (550) 


400 

1. Drain the oil from the sump. 

2. Remove the kick-start lever, and the 
right footrest. Remove the rear brake adjust¬ 
ing nut from the brake rod. 

3. Remove the two screws securing the 
release mechanism cover plate to the right 
crankcase cover and remove the cover plate. 

4. Disconnect the clutch cable from the 
release lever. If necessary, screw the cable ad¬ 
juster into the crankcase cover to allow more 
free-plav in the cable. 



Locknut (1), tab washer (2) and lock washer (3) 


5. Remove the right crankcase cover. 

6. Remove the four bolts from the lifter 
plate evenly and remove the lifter plate, and 
clutch springs. 

7. Remove the special locknut from the 
center of the clutch hub using the special tool 
(Tool nuinlier 07916-6390000) after bending 
back the tabs on the lockwasher. Remove the 
clutch assembly. 

S. Remove the hub and plates from the 
clutch housing. Lift the steel plates and the 
friction discs from the clutch hub. The hub 



Clutch hub (1) and sol ring (2) 


can be further disassembled by removing the 
92 mm set ring, special plate, clutch disc 
spring, and the disc spring seat. 

If it is desired to remove the release or ad¬ 
juster mechanism from the crankcase cover: 

9. Remove the locknut from the clutch ad¬ 
justing screw, and remove the release lever 
and lexer spring. Remove the clutch cam 
plate, ball retainer, clutch lifter, and adjusting 
screw' from the inside of the cover. 

500 

1. Drain the engine oil. 

2. Remove the kick-start lever. 

3. Take out the screws and pull off the 
right-side rear crankcase (clutch) cover. 

4. Unscrew' the four pressure-plate mount¬ 
ing bolts and remove the plate and four 
springs. Remove the release piston. 




Removing the snap-nng (1) which secures the 
clutch hub (2) 


5. Remove the large circlip and shims (if 
any). Pull the clutch hub assembly off the 
main shaft. 

6. Remove the clutch center section, discs, 
and plates from the clutch housing. 

If it is desired to remove the release or ad¬ 
juster mechanisms: 

7. Remove the left-side, rear crankcase 
cover and disconnect the clutch cable from the 
release lever. 



Removing the release mechanism (1) 


8. Unscrew the clutch adjuster lock bolt and 
remove the adjuster from the left crankcase 
cover. Pull the release rod out of the crank¬ 


case. 
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1 . 

Clutch cover 

8. Boll retoiner 

15. lockwosher 

22. Collor 

2. 

locknut 

9. lifter 

16. Clutch hub 

23. Steel plote 

3 

Releose lever 

10. Adjusting screw 

1 7. Spring seot 

24 Friction disc 

4 

Spring 

11 lifter Plote 

18. Oise spring 

25. Pressure plote 

5. 

Oil seol 

1 2. Clutch spring 

19. Speciol plote 

26. Clutch housing 

6. 

Right cronkcose cover 

13. Locknut 

20. 92 mm set ring 

27. Thrust wosher 

7. 

Com plote 

14. Tob washer 

21. Friction disc 



650 

1. Drain the engine oil. 

2. Remove the right side rider's footpeg. 
Disconnect the clutch cable at the clutch 
cover. 

3 Remove the clutch cover. 

4 If disassembly of the clutch lifter is de¬ 
sired, remove the adjusting screw, adjusting 
arm, and lifter shaft. 

5. Remove the lifter guide, bearing, and 
bearing retainer from the clutch. 

6. Remove the clutch spring bolts, 
loosening them gradually. Remove the lifter 
plate and springs. 

7. Put thi* transmission in gear and apply 
the rear brake so that the engine will not turn 
over. Use the special clutch hub nut socket to 
remove the hub nut 

8 Remove the clutch assembly from its 
shaft. 

INSPECTION 

1 Check the condition of the kick-start- 
shaft ml seal If it leaks, or if the lips show 
signs of damage, prv the old seal out with a 
small screwdriver Press the new seal straight 
into the cover Apply some oil or grease to tin* 
seal lips before installation. 

2. Check the condition of the clutch cover 
mating surface Remove am burrs or imper¬ 
fections with an oilstone 

3 Measure the thickness of the friction 
plates with a vernier caliper and replace them 
as a set it any is less than the serviceable limit 
which is 2 3 mm 0.091 m for the 350/400. 
and 550. and 3.0 min 0.11 in.) lor the .500. 
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On the 650, the outermost friction plate has a 
replacement limit of 2.4 mm (0.09 in.) while 
the others should be replaced as a set if less 
than 3.2 min (0.13 in). 

4. Place the steel clutch plates on a Hat sur¬ 
face, such as a piece of glass, and check for ex¬ 
cessive warpage by attempting to slip a feeler 
gauge blade Iretween the plate and the sur¬ 
face. Replace the steel and friction plates as a 
set if warpage exceeds 0.2 mm (0.008 in.) for 
the 350/400 or 0.3 mm (0.011 in.) for the 
.500/5.50/6.50. 

5. Measure the free length of each clutch 
spring and replace them as a set if any is less 
than the serviceable limit which is 34.0 mm 
(1.34 in.) for the 350, 29.8 mm (1.71 in.) for 
the 400, 30.5 mm (1.20 in.) for the 500, and 
35.4 mm (1.39 in.) for the 5.50 and 650. 

Be sure that the springs are tightened 
evenly on assembly. 

6. Check the friction plate tabs for wear or 
damage. Check the clutch housing for in¬ 
dented wear caused by the tabs. Remov e any 
burrs with a file or oilstone. 

7 Check the corresponding splines of the 
clutch hub and steel plates for indented wear. 

8. Check the condition of the lifter plate 
Itearing, if fitted. Rotation must lx* smooth, 
noiseless, and effortless. Replace the bearing 
if rotation is rough, the races loose, or rotation 
noisy. 

9 On the 650, measure the outside 
diameter of the clutch bushing and the inside 
diameter of the clutch hub. The former 
should be at least 29.94 mm (1.18 in.), the 
latter no more than 30.05 mm (1 IS in.). 


ASSEMBLY 

350/550 

1 Install the clutch adjusting lever into the 
crankcase cover. Install a washer and locknut 
onto the adjusting screw. Slip the clutch lever 
into the case while installing the lever spring. 



Installing tin* liftet (1) hi the adjuster (2) 

Install a 10 min washer on the end of the lever 
and secure with a cotter pin. 

2 Install the 25 nun collar into the center 
of the clutch housing 

3. 350 onlv Install the clutch disc spring 
seat, disc spring, special clutch plate, and 92 
mm set ring onto the clutch hub. Check the 
clutch hub-to-special plate clearance. If the 
clearance exceeds 0.5 mm (0.02 in.), replace 
the special plate. 



Check the dutch huh (1) to plate (2) clearance (h) 

4 Install the friction discs and steel plates 
on to the clutch hub On 350 models the first 
friction plate to lx* installed has a larger inside 
diameter than the others. Install the pressure 
plate over the last friction plate. On 550 mod¬ 
els, be sure the friction plates are installed 
with the oil grooves positioned as shown in the 
illustration. 

5 Install the hub assembly into the clutch 
housing. Install the 25 mm thrust washer on 
the mainshaft, then install the clutch assembly 
on the mainshait, and secure with a 25 mm 
snap-ring. 

6. 550 only: Check end-play of the clutch 
assembly with a dial indicator, and if end-play 
exceeds 0.1 nun (0.004 in ), a shim should lx* 
installed Ixdiind the circlip Shims are avail¬ 
able in thicknesses of 0 1, 0.3, and 0.5 mm 

7 Install the clutch springs, lifter plate, 
and lifter nod 

S. Install the clutch cover, and adjust the 
clutch. 

400 

1 Install the clutch cam plate, ball re- 
t.uncr. clutch lifter, and adjusting screw into 
the inside of the crankcase cover Install the 
release lever, lever spring, and locknut on the 
adjusting screw 

2. Install the disc spring seat, disc spring, 
and the spt*cial clutch plate on the hub and 
secure with a 92 mm set ring 

Check the dutch huh-to-specia! plate clear¬ 
ance. If the clearance exceeds 0.5 mm (0.02 
in.) replace the special plate. 
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3. Install the remaining plates and friction 
discs on the hub. Note that the first friction 
disc installed on the hub has a larger inside di¬ 
ameter than the other friction discs. 

4. When all of the plates and discs are in¬ 
stalled, fit the pressure plate over the top fric¬ 
tion disc. 

5. Fit the center collar to the clutch hous¬ 
ing. Install the thrust washer on the main- 
shaft, and install the clutch housing. 

6. Install the hub assembly into Uic clutch 
housing. Secure the hub on the shaft with a 
lockwasher, tab washer, and special locknut. 
The large tab on the tab washer should fit over 
the lug on the hub. Bend at least one of the 
tabs of the tab washer into a slot in the lock¬ 
nut. 

7. Install the clutch springs, and lifter plate. 
Install the four clutch bolts. 

8. The remainder of assembly is the re¬ 
verse of disassembly. 

500 

1. Install tin* release rod into the crankcase 
so that the round end is toward the right-side. 

2. Apply grease to the clutch release, as¬ 
semble it into the adjuster, and install it in the 
left crankcase cover. Tighten the lockbolt and 
connect the clutch cable to the release lever. 

3. Install the steel ball into the clutch re¬ 
lease and mount the left crankcase cover on 
the engine. 

4. Coat the friction discs with fresh engine 
oil and assemble the discs and plates onto the 
center section. Install the center section in the 
clutch housing. Don’t forget the thrust 
washer. Be sure the friction discs are installed 
with the oil grooves positioned as shown in the 
illustration. 

NOTE: Beginning with engine number CB 
550E-1018728 , modified clutch discs and 
\datcs have been used. Earlier engines suf¬ 
feringfrom clutch slip may be modified with 
these parts, as they are interchangeable. 

5. Install the clutch assemblv on the main- 
shaft and lock it in place with the circlip. 
Check end-play of the clutch assemblv with a 
dial indicator, and if end-play exceeds 0.004 
in. (0.1 mm), a shim should Ik* installed lx*- 


©— f-ff 



Make sure that the disc spring seat (1) and disc 
spring (2) are properly seated 



End-play can be taken up with a shim (3) behind 
the circlip (2); (1) is the clutch collar 


hind the circlip. Shims are available in thick¬ 
nesses of 0.1, 0.3, and 0.5 mm. 

6. Slip the release piston into the mainshaft 
and install the pressure plate, with springs on 
the clutch housing. 

7. Install the crankcase (clutch) cover using 
a new gasket. 

8. Refill the engine with oil, and adjust the 
clutch. 

650 

1. Assembly is the rev erse of disassembly. 
Be sure that the thrust washer is fitted to the 
shaft behind the clutch. 

2. Be sure that the hub nut washer is in¬ 
stalled with the “Outside” facing outwards. 

3. Tighten the hub nut to 34^38 ft. lbs. 

4. Install the lifter plate with the cupped 
side facing outwards. 

5. Pre-lube the clutch assembly. 


Ignition Timing Assembly 
REMOVAL 

1. Remove the breaker |X)ints cover Dis¬ 
connect the two leads behind the engine 

2. Remove the small bolt which secures the 
special nut used to turn the engine over 

3. Remove the three screws which secure 
the breaker plate and remove it 

4 Pull off the timing advance mechanism 
as a unit, taking care not to take apart the 
mechanism and breaker cam. 

Inspection 

1. For inspection of points, condensers, 
etc*., refer to “General Information.” 

2 The timing advance mechanism move¬ 
ment must lx* free. When the bre;iker cam is 
turned so that the weights move out to the 
fullv extended position, releasing the cam 
should result in its returning to the original 
lixation. If it will not. trv penetrating oil or 
the like to ease movement. Check for weak 
springs Replace the unit if proper action can¬ 
not lx* obtained 


INSTALLATION 

Installation is the reverse of removal. Note 
that the timing advance mechanism is located 
with a pin on the crankshaft 

Alternator 

REMOVAL 

1. Remove the alternator cover. 

2. Remove the alternator rotor mounting 
bolt. 



Removing the rotor (I with the special puller (2> 
(350/400) 


3. The rotor is a push-fit onto the tapered 
crankshaft. Remove the rotor with the special 
tool (number 07011-33301 for the 350/400 or 
07011-21601 for theo0(V550or 07733-0020001 
for the 650). 


INSPECTION 

Refer to “Electrical System," for alternator 
tests. 

INSTALLATION 

Tighten the rotor bolt to 22-29 ft. lbs. for the 
350/400 or 29-30 ft. lbs. for the 500/550 and 
36-43 ft. lbs. for the 650. 

LOWER END 

Disassembly 

350/400 

1. Drain the oil from the sump and oil fil¬ 
ter, then remove the engine from the frame as 
directed in the “Engine Removal and Installa¬ 
tion” section. 

2. Disassemble the top end as described 
in the “Top End” section. 

3. Remove the alternator rotor using a 
suitable rotor puller (Honda part number 
07011-33301 

4 Remove the right crankcase cover, 
clutch iuid gearshift spindle, then disassemble 



Removing the shift spindle (350/400 



Remove I he positive stopper 1). shill drum stopper 2 ), 
and neutral stopper arm 3 35tV400 


the positive stopper, gearshift drum stopper, 
and tin* neutral stopper arm. 

5 Remove the contact breaker and auto¬ 
matic advance mechanism. 

6. Invert the engine and remove the oil 
pan and oil pump assembly. 



Remove the 12 mm boll (t in order to remove the lock- 
washer 2* and secondary drive gear (3) (35(V400l 



Removing the primary shaft tl) (35(4400) 
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7. Remove tlu* 12 nun lxilt from tin* imkI 
of tlu* primary shaft, slide tlu* saxmd.m drive' 
ge.ir oil tlu* primary shaft, then slip tlu* pri¬ 
mary shaft out to tlu* right 

S. Remove tlu* internal circlip (52 mm), 



Remove the mlrmul circlip (U and lx-anng i2), then re- 
movr llie collar (3> (35(V-M)0) 


the lull lx*aring, anti the 2.5 mm collar as illus¬ 
trated. 

9. Evenly loosen the Ixilts from the lower 
crankcase working in a criss-cross pattern from 
the inside out, then gently tap the cases with a 
soft mallet to separate them. 

10. Remove the transmission and shifter 
components if necessary. The gear assemblies 
should lx* removed simultaneously. 

500/550 

1. Remove the engine from the frame and 
remove the cylinder head, cylinder barrel, 
and pistons as descrilx*d in the preceding sec¬ 
tion on top end overhaul. 

2. Take off the alternator cover and re¬ 
move the rotor using, if possible, a rotor 
puller (Honda part nuinlx*r 07011-21601), 

3. Remove the ignition points cover and 
unscrew the 6 mm Ixilt at the end of the 
breaker cam. Remove the hexagonal washer. 
Take out the three phillips head screws and 
remove the complete breaker plate assembly. 

4 Remove the clutch unit as descrilx*d 
under "Clutch.*’ 

5. Remove the shift lever. Withdraw the 
shift linkage from the right-side of the engine 
while holding the shift arm down. 

6. Take off the starter cover and remove 
the starter motor. 

7. Place the engine upside down, prefera¬ 
bly on a large piece of cardboard. Unscrew the 
ten Ixftts, and remove the oil pan and oil 
pump pick-up. 

8. Unscrew the ten 8 mm lower crankcase 
bolts, gradually, in reverse order of the tight¬ 
ening sequence. Remove the thirteen 6 mm 
bolts from the lower crankcase. 

9 Turn the engine over again so that it is 
resting on the lower crankcase in its normal 
position and remove the three 8 mm and 
three 6 mm bolts. 

10 Separate the crankcase halves by tap¬ 
ping with a rubber mallet and lifting the upper 
crankcase away. Lift the transmission main- 
shaft and countershaft assemblies out of the 
case. Do not lose the Inuring set rings. 

NOTE: Be very careful not to mar the mat- 



Beanng set plait- location (1) (500 and 550) 
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trig surfaces of the crankcase halves during 
handling or when removing old gasket ce¬ 
ment. 

11. Unscrew the two Ixilts and remove tlu*' 
transmission primary shaft bearing set plate. 
Remove tlu* circlip and pull out tlu* primary 
shaft using tool numlx*r 07(X)9-32301 or a suit¬ 
able gear puller Lift out the starter clutch and 
primary sprocket assembly. 



Removing the primary shaft (1) with a puller (2) 
(500 .mil 550) 

12. Lift out tlu* crankshaft. Unlxilt the con¬ 
necting rod bearings caps, remove tlu* rods, 
and slip tlu* cam and primary chains oft tlu* 
crankshaft. Mark or tag tlu* rods so that they 
may be installed in their original positions. 

650 

1. Remove the engine from the frame. 
Remove the oil filter, oil pan, and strainer. 

2. Remove the cylinder head, cylinders, 
and pistons. 

3. Remove the clutch. Remove the gear¬ 
shift linkage. 

4. Remove the alternator rotor, pulser 
generator, spark advance mechanism, and 
starter motor. 

5. Remove the upper crankcase bolts. 
Turn the engine over and remove the lower 
crankcase holts. Bolts should be loosened 
gradually and in a cross pattern to eliminate 
the chances of warpage. 

6. Remove the primary shaft circlip. Use 


a gear puller to remove the* primary drive 
gear. Remove the hearing stopper plate. 

7. Disconnect the primary chain ten¬ 
sioner spring. 

8. Remove tlu* primary shaft. This must 
lx* done with a slide-hammer or similar tixil. 

9 Separate the crankcase halves. Tlu* 
crankshaft and transmission will remain in 
tlu* upper case hall. 

Inspection 

Check the crankshaft run-out by placing the 
ends of tlu* crankshaft in V-bhxks and rotating 
the shaft while taking a reading with a dial in¬ 
dicator at the center journal Replace the 
crankshaft if run-out exceeds 0.05 mm (00019 
in.). (Run-out equals one-half the dial indica¬ 
tor reading.) 



Checking crankshaft (2) rnn-mit with a dial indica¬ 
tor (1) 



Using plastigauge (t) to obtain the hearing clear¬ 
ance 



Crankshaft assembly (&W400) 
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MAIN BEARINGS 

Inspect the bearing journals for scoring and 
damage. Measure the journal diameter in sev¬ 
eral places to check for ovality and taper. Max¬ 
imum acceptable variation of journal diameter 
is 0.05 mm (0.0019 in.). 

Journal wear can be checked using a mate¬ 
rial such as plastigauge. Cut strips of plas- 
tigauge to fit across each bearing, install the 
crankshaft and lower crankcase, and torque 



Checking bearing seat diameter with a dial gauge 
( 1 ) 

the ten 8 mm lower crankcase bolts in the cor¬ 
rect sequence to 15 ft lbs Do not turn the 
crankshaft and measure the plastigauge with 
the scale provided. If clearance exceeds 0.08 
mm (0.0032 in.), the bearings should be re¬ 
placed. Bearings that are damaged in any way 
should not be reused. 

MAIN BEARING SELECTION 

If the main bearings are to be replaced, two 
measurements must be made: inside diameter 
of the bearing seats and crankshaft journal di¬ 
ameter. To check bearing seat diameter, as¬ 
semble the upper and lower crankcases with 
the ten bolts, as described above. Measure 
the seats with an inside dial indicator in the 
vertical direction and select from the following 
code letters according to measurements ob¬ 
tained for each bearing seat. 


Code Letter Size Chart 
(Bearing Seat Diameter) 


500/550/650 

Scot Diometer 

Code 

1.4173-1.4176 in./ 
36.000-36.008 mm 

A 

1.4176-1.4179 in./ 
36.008-36.016 mm 

B 

1.4179-1.4182 in./ 
36.016-36.024 mm 

C 

350/400 

S eat Diameter 

Code 

1.3780-1.3783 in./ 
35.000-35.008 mm 

A 

1.3783-1.3786 in. 
35.008-35.016 mm 

B 

1.3786-1.3789 in./ 
35.016-35.024 mm 

C 


Next, measure the crankshaft bearing jour¬ 
nal diameters with a micrometer and select 
one of the following two code numbers for 
each journal. 


Code Number Size Chart 
(Journal Diameter) 

500/550/650 


Journal Diameter 

Code 

1.2987-1.2992 in./ 

32.99-33.00 mm 

1 

1.2983-1.2987 in./ 
32.98-32.99 mm 

2 

350/400 

Journal Diameter 

Code 

1.2586-1 2590 in./ 

31.97-31.98 mm 

1 

1.2590-1.2594 in./ 
31.98-31 99 mm 

2 

1.2594-1.2598 in./ 
31.99-32 00 mm 

3 


Use the codes obtained to pick out the 
proper bearings from the bearing selection 
chart. 


Bearing Selection Chart 
500/550/650 


Code S uniltcr 
i 2 


Code 

A 


D 

C 

Letters 



yellow 

green 


B 


C 

B 




green 

brown 


C 


B 

A 




brown 

black 

350/400 




Code Xtitnher 




1 

2 

3 

Code 


B 

c 

D 

Letters A 


brown 

green 

vellow 



A 

B 

C 

B 


black 

brown 

green 



AA 

A 

B 

C 


blue 

black 

brown 


CONNECTING RODS AND BEARINGS 

ROD BEARING SELECTION 

Connecting rod bearings need not be re¬ 
placed unless the bearing shells show' signs of 
wear and/or damage, or if there is excessive 
clearance between the bearing and crankpin. 
To check the clearance, cut a strip of plas¬ 
tigauge and place it across the bearing shell, as 
w hen checking main bearing clearance. Install 
the rod bearing cap and torque the nuts to 15 
ft lbs. Do not him the crankshaft or move the 
connecting rod. Remove the bearing cap and 
measure the plastigauge with the scale. Max¬ 
imum acceptable clearance is 0.08 mm (0.0032 
in.). 



Con rod bearing code number 


If the rod bearings are to be replaced, mea¬ 
sure the diameter of the crankpin and select 
from the following bearing code letters. 


Code Letter Size Chart 
(Crankpin Diameter) 
500/550/650 


Cranlpin Diameter 

Code 

1.3775-1.3780 in./ 

34.99-35.00 mm 

A 

1.3771-1.3775 in./ 
34.98-34.99 mm 

B 

350/400 

Cronlpin Diometer 

Code 

1.2586-1.2590 in./ 

31.97-31.98 mm 

A 

1.2590-1.2594 in./ 
31.98-31.99 mm 

B 

1 2594-1.2598 in./ 
31.99-32.00 mm 

C 


Now using the code letter obtained above 
and the code number stamped on the connect¬ 
ing rod, select the proper bearings from this 
chart. 

Bearing Selection Chart 
500/550/650 


Code letter 





A 

B 

Code 



D 

c 

Numl>cr 


1 

vellow 

green 




C 

B 



2 

green 

brown 




B 

A 



3 

brown 

black 

350/400 




Code Letter 




A 

n 

c 

Code 


C 

D 

E 

Number 

1 

green 

vellow 

red 



B 

C 

D 


2 

brown 

green 

vellow 



A 

B 

C 


3 

black 

brov\ n 

green 


CONNECTING ROD REPLACEMENT 

1. Measure the con rod side clearance. 
Clearance for the 350/400 must not exceed 
0.15 mm (0.0059 in.); clearance for the 500/ 
550/650 must not exceed 0.35 mm (0.0138 
in.). 

2. Measure the inside diameter of the con 
rod small ends. Bushing diameter should be 
no greater than 13.1 mm (0.516 in.) for the 
350/400; 15.07 mm (0.593 in.) for the 500, 550, 
and 650. 



Checking connecting rod side clearance with a 
feeler gauge (1) 
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Measuring the connecting rod small end diameter 
with a dial gauge (t) 

3. If either of the alxivc* measurements is 
greater than the limits given, the rod should 
lx* replaced. 

4 A replacement con rod of the same 
weight as the original should lx* selected. R<xl 
weight can lx* determined by the axle letter 



stamped on the big end of the rod. When 
replacing all four rods, ensure that the weight 
variation between them does not exceed five 
grams. 

NOTE: Rod weight includes the con rod cap 

and holts, hut does not include the hearing 

inserts 

Rods marked “A” or “B" are replaced with 
rods marked “B ” 

Rods marked "C,“ “D,” or "E” are re¬ 
placed with rods marked "D." 

“F" and “G” rods are replaced with 
“F ’-marked rods. 

ASSEMBLY 

350/400 

1. Assembly is basically in the reverse 
order of disassembly. Rods must be fitted to 
the crank with the tang facing the exhaust side 
of the engine. Make sure that all components 
are thoroughly clean, and a)at all lx 1 a ring sur¬ 
faces with a suitable lubricant. New gaskets, 
oil seals, and O-rings should be used 


EXHAUST 

SIDE 


Be sure the rods are correctly installed on the crank¬ 
shaft 

2 When installing the cam chain tensioner 
push bar. do so with the mark facing upward. 
Depress the har by hand and lock it in place 
with the adjusting Ixdt and locknut. 

3. Install the priinar> chain guide with its 
recessed mark facing the transmission. 
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Install the primary chain guide (I) with the mark (2) fac¬ 
ing up (350/400) 


4. Apply a uniformly thin coat of a suitable 
liquid gasket compound to the crankcase mat¬ 
ing surfaces, taking care not to foul any bear¬ 
ing surfaces. 

5. Check that all dowel pins are properly 
installed before fitting the t case halves 
together. 



Crankcase Ixjlt tightening sequence (35G/4tX)) 


6. Secure the ten bolts on the crankcase in 
the order shown, torquing them to 16.6-18.1 
ft lbs (2.3-2.5 kg/m). 

500/550 

1 Position the main bearing shells in the 
crankcase halves and coat them with engine 
oil. 

2. Install the primary' and cam chains on 
the crankshaft and intall the connecting rods, 
in their original positions, tightening the nuts 
to 15 ft lbs. Note that the rods must be in¬ 
stalled on the crank so that the bearing insert 
keys face the front of the engine. Place the 
crankshaft assembly in the upper crankcase. 

3. Install the primary chain around the 
starter clutch and, holding the starter gear and 
clutch in position, drive the primary shaft in 
from right to left. Be careful not to damage the 
needle bearings in the starter gear hub and do 
not forget to install the circlip. Install the 
inainshaft and countershaft gear assemblies, 
taking care to position the bearing set rings 
and dowel pins correctly. 



Installing the starter clutch (1) and gear (2) on the pri¬ 
mary shaft (3) (50<V550) 


4. Install the bearing set plate with the 
two 6 mm retaining Ixilts. 

5. Apply a thin a>at of gasket cement to 
the lower crankcase mating surface, install the 
dowel pins (if removed), and install the upper 
crankcase. 

6. Hold the crankcases together tightly 
and him the engine upside down. Install the 


ten 8 mm Ixilts and torque them, in the 
sequence shown, to 17-18 ft lbs. 

NOTE: Position the two holts with ‘*9” 
stamped on the holt head as shown in the 
tightening sequence. 



Crankcase- boll tightening sequence (500 and 550) 


7. Install the thirteen 6 mm Ixilts and 
torque them to 8 ft lhs. 

8. Turn the engine over again so it is rest¬ 
ing on the Ixittom crankcase and install the 
three 6 mm and three 8 mm Ixilts. Position 
the two 8 mm Ixilts marked “8” on the Ixilt 
head as indicated in the illustration. 



6 mm (1) and 8 mm (2) holt positions (500 and 550) 


9. Install the oil pump pick-up and mount 
the oil pan with the ten 6 mm Ixilts. 

10. Install the starter motor. 

11. Install the shift linkage, as removed, 
and install the shift lever. 

12. Mount the clutch assembly in accor¬ 
dance with procedures given in the section on 
clutch service. 

13. Plaa* the ignition advance dowel pin in 
the hole in the crankshaft and mount the oil 
pan with the ten 6 mm screws. Install the 
special washer with the 6 mm bolt in the 
hreaker cam 

14. Install the alternator rotor and tighten 
the Ixilt to 30 ft lbs. Install the alternator 
cover. 

650 

1. Prelube the con r<xl bearings and fit 
each rod onto its proper crankpin. 

NOTE: The code number on each rod 

must face the front of the engine. 

Tighten the rod Ixilts gradually and evenly 
to 17-20 ft. lbs. 

2. Clean the crankcase mating surfaces 
thoroughly. 

3 Apply a non-permanent liquid sealant 
to the mating surface of the lower crankcase. 

CAUTION Keep the sealant clear of oil 

passages and hearings. 

4 Pre-lube the crank bearings. 

5. Be sure that the transmission shaft 
bearings and oil seal are properly seated. 

6. Position the primary chain and damper 
assembly. Assemble the crankcase halves. 

7. Drive the primary shaft in with a plas¬ 
tic mallet. 

8. Install the bearing stopper plate, pri- 
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mary drive gear, and circlip. Connect the 
tensioner spring. 

9. Tighten the crankcase bolts gradually 
and in a cross pattern. 

8 mm bolts: 16-19 ft. lbs. 

6 mm bolts: 7-10 ft. lbs. 

NOTE: Crankshaft bolts should be lubri¬ 
cated with moly grease. 


TRANSMISSION 
Shifter Mechanism 
DISASSEMBLY 
350/400 

NOTE: For convenience sake , Honda 
breaks the shifter mechanism down into two 
sub-groups. Group “A” components can be 
serviced with the engine still mounted in the 
frame. Group “ B ” components can only t>e 
serviced once the engine has been dis¬ 
mantled. 

GROUP A 

1. Run the engine until normal operating 
temperature is reached, then drain the sump. 
Place the transmission in the Neutral position. 

2. Remove the right-side footrest, the kick- 
starter pedal, the shift lever, the right-side 
crankcase cover, and the gear shift spindle. 




Removing the gearshift spindle 

3. Remove the positive stopper, the gear 
shift drum stopper, and the neutral stopper 
arm. 


Group A 

(On-vehicle operations) 

1. Gearshift pedal 

2. Gearshift spindle 

3. Return spring 

4. Gearshift drum stopper 

5. Gearshift side plote 

6. Drum stopper plate 

7. Rollers (6) 

8. Positive stopper 

9. Neutrol stopper orm 


GROUP B 

1. Remove the engine from the frame as 
directed in the “Engine Removal and Installa¬ 
tion” section, then perform all of the steps 
listed in the preceding section. 



Group B 

(Engine removol required) 

10. Gearshift drum center 

11. lock washer, 8 mm 

12. Guide shaft set place 

13. Ball beoring 
14 Georshift drum 

15. Gearshift fork (righl) 

16. Gearshift fork (center) 

17. Georshift fork (left) 

IB. Shift fork guide shaft 


bolts, then tap on the case halves with a soft 
mallet, and remove the lower crankcase. 

5. Remove the transmission mainshaft and 
countershaft at the same time. 

6. Remove the gearshift set plate, then re¬ 
move the shift fork guide shaft and gearshift 
drum. 


500/550 

1. Remove the engine. 


de- 


Positive stopper (1), drum stopper (2), and neutral stop¬ 
per arm (3) 

4. Remove the contact breaker cover, base 
plate assembly, and advance mechanism. 

5. Remove the oil pump, then remove the 
secondary drive gear from the primary shaft 
after removing the 12 mm bolt. 


Remove the circlip (1) and bearing (2) to remove the 
collar (3) 

2. Pull the primary' shaft out through the 
right-side of the case. 

3. Remove the internal circlip, ball bear¬ 
ing, and collar as illustrated. 

4. Evenly remove the crankcase securing 


2. Remove the clutch assembly 
scribed in the previous section. 

3. Remove the shift lever. Depress the 
gearshift arm and withdraw the linkage from 
the right side. 

4. Unscrew the shift-drum limit bolt and 
remove the limit arm. Take out the camplate 
retaining screw and remove the camplate. 




* iO 


* J, 


I 




External shift mechanism (500 and 550) 


Remove the 12 mm bolt (1) and lockwasher (2) to remove 
the secondary drive gear (3) 


Removing the shift fork guide shaft (1) and drum (2) 
(350/400) 


1. Shift drum Hopper 

2. Stopper boll 

3. Neutral stopper 

4. Neutral stopper bait 


5. Bearing set plate 

6. Oil guide plate securing screw 

7. Oil guide plate 

8. Cam plate 
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5. Take out the- three S mm, and three 6 
mm lx)lts on top of the rear section of the 
upper crankcase. Turn the engine upside 
down and remove the thirteen 6 nun Ixilts and 
ten 8 mm Ixilts which hold the crankcases 
together Ljoo.sen the 8 mm Ixilts in reverse 
■'rder of the tightening sequence. Tap the 



Shift drum guide screw (1) (500 and 550) 


lower crankcase with a rubber mallet to break 
the seal and lift tt off the engine. 

6. Remove the neutral switch from the shift 
drum. 

7. Unscrew the shift-drum guide screw 
from the upper crankcase and remove the 
spring, spring cap, and ball. 

8. Lift the transmission mainshaft and 
countershaft assemblies out of the crankcase, 
taking care not to lose the bearing set rings. 
Remove the shift fork guide pin clips and pins, 
and pull the shift drum out of the crankcase. 

650 

1. Separate the crankcase halves as de¬ 
scribed in the previous section. 

2. To remove the shift drum, remove the 
drum bearing stopper plate. Remove the 
cam plate and the shift drum center. 

3. Remove the neutral switch. 

4. Remove the shift fork shaft and forks. 
Remove the shift drum and bearing. 

5. Remove the shift fork set pin clip. Re¬ 
move the shift fork set pin and fork. 

INSPECTION 
All Models 

I Clean all components thoroughly in a 
suitable solvent, then blow dry 

2. Inspect the shift fork fingers for signs of 
wear or damage, measure the width of each 
fork finger, and the inside diameter of each 
fork, and re pi act* any components worn past 
their serviceable limits. 

3. Inspect the shift fork guide shaft for signs 
of wear or damage, measure the outside diam¬ 
eter of the shaft, and replace it if worn past its 
serviceable limit 
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Measuring shift fork finger (1) wear with a microme¬ 
ter 


4 Inspect the shift drum for signs of wear 
(as indicated by bright sjxits along the drum 
grooves) or damage, measure the outside di¬ 
ameter of the drum, and replace it as neces-* 
sary. 

5. Measure the gearshift fork guide-to- 
gearshift drum groove clearance, and replace 
the components if worn past their serviceable 
limits. 


5. Rotate the spindle to check for proper 
operation. 

6. Install the transmission components as 
directed in the 'Transmission** section. 

7. Assemble the case halves together as 
directed in the “Lower End” section. 

500/550 



Measuring the shift drum (1) with a micrometer 


ASSEMBLY 

350/400 

1. Install the shift drum and gears in the 
Neutral position. 

2. Install the guide set plate, securing it by 
bending the lockwasher locking tab against 
the flat of the Ixdt. 

3. Install the shift forks in their respective 
positions. Note that the forks are marked, “R," 
"C,” and “L” for identification. 

4. Make sure that the shift drum stopper, 
neutral stopper, and positive stopper are in 
their proper positions and that they work 
properly. 

8 


Guide set plait* (1) lock washer (2) and Ixill (3) installed 
(35CV400) 



Shift drum (3), forks (2) and guide pin clips (1) in¬ 
stalled (500 and 550) 



Installing the guide pin clips (1) as indicated (500 
and 550) 


the clips are installed in the proper direc¬ 
tion. Refer to the accompanying illustration. 

3. Align the counterbored section of the 
shift drum with the guide screw hole and in¬ 
stall the steel ball, spring cap, and spring. 
Install the O-ring and locktab, and tighten 
the guide screw. Lock the guide screw in 
position with the locktab. 



Remove the guide pin clip (1) and pin (2) to free the 
drum (3) (500 and 550) 




NOTE: Modified shift-drum limit assem¬ 
blies (making Seutral selection easier) are 
used from engine numf>cr CB 500E- 
1018728. Old and new parts are in- 
terchangeable. The new parts are available , 
along with the clutch plates mentioned in 
the clutch service section, in kit form, from 
Honda dealers so that earlhr models can be 
updated. 

1. Place the shift forks in the crankcase 
as shown and install the shift drum. 

2. Insert the guide pins into the forks 
and secure them with the clips. Be sure that 



Guide screw assembly (500 and 550) 

1. Guide Krtw cap 5. Spring cap 

2. Lockwather 6. Boll 

3. O-ring 7 , Detent 

4. Spring 


Shift forks installed (35<k4<>0) 
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4. Align the neutral switch with the 
groove in the shift drum and lock in place 
with the 6 mm screw. 

5. Replace the transmission mainshaft 
and countershaft assemblies in the upper 
crankcase, taking care to locate the bearing 
settings and dowel pins properly, and apply 
a thin coat of gasket cement to the crankcase 
mating surface. Carefully join the crankcase 
halves and install the ten 8 mm bolts. 
Tighten the bolts, in the correct sequence, 
to 17-18 ft lbs. Install and tighten the thir¬ 
teen 6 mm bolts to 8 ft lbs. (Refer to “Lower 
End.”) 



Bearing set rings (1) and dowel pins (2) installed 
(500 and 550) 



Installing the cam plate (2) on the pin (1) (500 and 
550) 



Installing the spring (1) on the stopper (2) (500 and 
550) 


NOTE: Position the two 8 mm bolts with 
"9” stamped on the bolt head as shown in 
the tightening sequence . 

6. Turn the engine up so that it is resting 
on the lower crankcase and install the three 8 
mm and three 6 mm bolts through the upper 
crankcase. Position the two 8 mm bolts 
marked “8” on the bolt head as indicated in 
the illustration. 

7. Install the camplate on the shift drum, 
making sure that the pin in the drum and hole 
in the complate are aligned. Coat the threads 
of the retaining screw with the thread-locking 
compound before installing. 

8. Place the spring on the end of the shift 
drum limit arm and install the end of the 
spring into the crankcase groove. Install and 
tighten the limit bolt, and make sure that the 
arm operates smoothly. If there is excessive 
vertical movement, the arm should be re¬ 
placed. 


9. Install the shift linkage and shift arm, 
and make sure that the arm operates smoothly 
in both directions. Install the shift lever. 

10. Fit the clutch on the engine and rein¬ 
stall the engine in the frame. Do not forget to 
refill the engine with oil. 


sprocket, and remove the hub rubber 
dampers. 

3. Disassemble the transmission shafts as¬ 
semblies as necessary, keeping the compo¬ 
nents separate for assembly in their original 
positions. 


650 

Installation is basically the reverse of re¬ 
moval. Be sure to align the hole in the nee¬ 
dle bearings with the dowel pins by aligning 
the marks flush with the crankcase surface. 
Align the ball bearing groove with the set 
ring. 

Push the countershaft oil seal in until the 
oil seal lip is completely seated. 

Transmission, Primary and 
and Kick-Starter 

DISASSEMBLY 

350/400 

1. Follow all the steps listed in the “Shifter 
Mechanism” section. 



Removing the pnm.irs drive sprocket (1) from the huh 
(2) (35W400) 

2. Remove the primary driven sprocket 
and the starter driven gear, then remove the 
driven sprocket hub from the primarv driven 


500/550 

1. Follow Steps 1, 2, and 5 in the preced¬ 
ing section on shifter mechanism disassembly. 

2. Lift the transmission mainshaft and 
countershaft assemblies out of the crankcase. 
Do not lose the l>earing set rings. 



/ 


Kic k starter asseinhK (500 and 550) 


1. Kick starter gear 

2. Thrust washer 
3 Set spring 

4. Ratchet gear 

5. Thrust washer 
6 Spring 

7. Stopper 


8 Thrust washer 
9. Snap-ring 
10 Thrust washer 
11. Snap-ring 
1 2. Return spring 
13. Kick-starter shaft 


3. To remove the kick-start gear and shaft, 
first remove the IS mm circlip and return 
spring from the end of the shaft. Remove the 
12 mm circlip from the end of the shaft inside 
the case and withdraw the shaft from the 
lower crankcase. 



Transmission assembly (350/400) 


1. Gearshift fork guide pins (two), 

6 mm 

2. Needle bearings (two), 20 mm 

3. Thrust washers (three), 20 mm 

4. Countershoft law gear, 41 T 

5. Countershaft fourth gear, 31 T 

6. Circlips (four), 25 mm 

7. Thrust washers (four) 

8. Countershaft third gear, 34 T 

9. Countershoft tap gear, 28 T 
10. Countershaft, 37 T 


11. Bearing set rings (two), 52 mm 

12. Oil seal 

13. Drive sprocket, 17 T 

14. Drive sprocket fixing plate 

15. Boll bearing 

16. Mainshaft 

17. Moinshaft fourth gear, 27 T 

18. Mainshaft third gear, 24 T 

19. Mainshaft top gear, 29 T 

20. Mainshaft second geor, 20 T 

21. Oil seal 
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1. Internal circlips (three), 52 mm 

2. Boll bearings (two) 

3. Collar 25 * 21.8 

4 Primary drive chain 

5 Primary driven sprocket 


6. Rubber dampers (eight) 

7. Driven sprocket hub 

8. Clutch outer 

9. Rollers (three), 10 2 x 9.5 
10 Cops (three) 


11. Springs (three) 

1 2. Needle bearing 
13 Starter driven gear 
14. Primary shaft 


4. To remove the primary shaft, unscrew 
the two lxilts and remove the primary shaft 
bearing set plate. Remove the 20 mm circlip 
at the end of the shaft and pull out the primary 
shaft using tool number 07009-32301 or a 



suitable gear puller. Lift out the starter clutch 
and primary Sprocket assembly. 

5. Pull the large primary shaft bearing oil 
the shaft. The primary sprocket and starter 
clutch can lx» removed and separated after the 



) 



Removing the snap-ring il) from the primary driven 
sprocket (2) (500 and 550) 

primary sprocket circlip and the three 6 mm 
scre>vs have l>een removed. 

650 

Disassembly of the transmission is 
straightforward. Be sure to lay out the com¬ 
ponents in the proper order as they are re¬ 
moved. 

INSPECTION 
All Models 

I. Set the mainshaft and countershaft gear 
assemblies into the crankcase and measure 
backlash. Maximum acceptable backlash is 0.2 
mm (0.(X)8 in.) for all gear sets Replace gears 
(mating pairs) on lx>th shafts that exceed the 
limits. Inspect the dogs and replace any gears 
with damaged or excessively worn dogs. 



Measuring backlash with a dial gauge 1 1) 



Checking the starter clutch rollers (I) 

Check the ball Ix'arings for excessive play and 
make sure that the gears slide smooth]) on the 
shaft splines. 

2. Examine the damper rubbers in the pri- 



Rrinove the 
snnp-rmg I 
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return spring 2) after removing the 
(500 and 550 1 


Remove the snap-nog (l> and then the kick-starter 

shaft (2) (50(1 and 550 Check the sprocket (1) rubber* (2) for damage 
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Transmission assembly {500 and 550) 



1. Bearing sef ring 

2. Circlip 

3. Ball bearing 

4. O-ring 

5. Countershaft 

6. Oil seal 

7. Countershaft 

sprocket 

8. Sprocket mounting 

plate 

9. Shift fork pin 

10. Needle bearing 

11. Countershaft first 

gear, 40 T 

12. Countershaft fourth 

gear, 29 T 

13. Thrust washer 

14. Countershaft third 

gear, 33 T 

15. Lockwasher 

16. Thrust wosher 

17. Countershaft second 

gear, 36 T 

18. Countershoft fifth 

geor, 27 T 

19. Bearing set ring 

20. Ball bearing 

21. Mainshaft 

22. Mainshaft fourth 

gear, 28 T 

23. Mainshaft second 

and third gears, 
22 and 26 T 

24 Mainshaft fifth gear, 

30 T 

25 Thrust washer 

26 Needle bearing 
27. Oil seal 


mary sprocket and replace them if they do not 
appear to l>e in perfect condition. 

3. If it is necessary to replace the starter 
clutch needle hearing assembly or to replace 
other components, the housing can lie re¬ 
moved after the three phillips head screws 
have been taken out 

ASSEMBLY 

350/400 

1. Assemhlv is in the reverse order of disas¬ 
sembly. New circlips and seals should be 
used, and all components should be liberally 
coated with a suitable assembly lubricant 

2. Note the following when installing the 
kickstarter assembly; 

a. The hair pin section of the starter 
pinion friction spring is inserted into the 
crankcase stopper groove. 

b. Hook the “A” end of the starter 
spring as shown, then install the kick starter 
assembly. The “B” end of the spring should 
be hooked onto the crankcase rib as illus¬ 
trated. 



Installing the kickstarter return spring (350/400) 


c. Make sure that the starter pinion gear 
is properly meshed with Low gear 

3. Note the following when assembling the 
mainshaft assembly. 

a. Install the ball bearing with the bear¬ 
ing set ring installed in its groove. 

b. Install the needle bearing so that its 
guide pin fits in the guide pin hole. 

c. Install the oil seal so that its dowel fits 
into the pin hole in the upper crankcase 
half. 

4. Note the following when assembling the 
countershaft assembly; 



1. Ball bearing 4. Guide pin 

2. Bearing set ring 5. Oil teal 

3. Needle bearing 6. Seal pin hole 


a. When installing the needle bearing, 
make sure that the crankcase guide pin is 
seated in its pin hole. 

b. Install the ball bearing with its ring 
groove fitted onto the ring installed in the 
upper case half. 

c. Install the oil seal so that its pin is 
seated in the pin hole in the upper case. 

d. After both shafts are installed in the 
case, check the transmission for smooth 
operation by rotating the crankshaft. 

5. If the clutch outer body has been disas- 



InsUllmg the countershaft assembly (350/400) 

1. Need!© bearing 4. Bearing set ring 

2. Guide pin 5. Oil seal 

3. Ball bearing 6. Oil seal pin hole 



Peen the three screws (l) if they have been removed 
{350/400 



Installing the primary shaft and collar (15Q/400) 


sembled, stake each of the three flat screws, as 
illustrated, after screwing them in. 

6. Insert the primary shaft through the 
right-side of the case after the case halves have 
been assembled, but not secured, then install 
the collar. 

7. The primary shaft ball bearing w ill have 
to be driven into place with a suitable drift, 
and then secured with the 25 mm internal 
circlip. 



Installing the bearing (1) and circlip (2) (350/400) 
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8. Secure the ease liaises as directed in the 
“lamer End * section. 

9 Install the primary shaft lockwasher so 
that the word “OUTSIDE” faces outward. 


500 / 550/650 

1 Assemble the starter clutch housing and 
clutch huh, coating the threads of the three 



txx'kw&sher tl) correctly installed 


screws with thread-locking compound. Stake 
the screws with a punch, as previously illus¬ 
trated, to prevent loosening. 

2. Assemble the primary shaft components 
onto the shaft in reverse order of removal 
Hefer to the accompanying illustration. 

e. Assemble the kick-starter components 
onto the shaft and install in the crankcase. 
Hefer to the exploded view of the components 
for order of assembly. 

4. If the mainshaft and countershaft gears 
have l>een removed, do not reuse the old cir¬ 
clips Take care to install the new circlips with 
die smooth edge against the thrust washer. 
Hefer to the exploded view of the components 
for order of assembly. 

5. Follow Steps 5, 6, and 10 in the preced¬ 
ing section on shifter mechanism assembly. 



n_r 




Primary shaft assembly (500 and 550) 


1. Starter dutch gear 

2. Needle bearing 

3. Spocer 


4. Thmil wather 
3 . Snap ring 
6. Thruit woiher 


Engine Specifications 
350 


Spriirrublr 
l. nil it 



Standard (win in ) 

(mm in.) 

Rocker arm-to-rocker arm shaft clearance 

0 016-0.052/0.0006-0.0020 

0 1/0.0039 

Cam lo!>c height 

Intake 

Exhaust 

28.185-28.225/1.1096-1.1112 
28.184-28.221/1.1096-1.1111 

28.0/1.1024 

28.0/1.1024 

Camshaft center journal runout 

— 

0.1/0.0039 

Valve seat width 

0.7/0.03 

1.5/0.06 

Valve stem O D. 

Intake 

Exhaust 

5.48-5.49/0.2158-0.2161 

5.46-5.17/0.2150-0.2151 

5.35/0.2106 

5 35/0 2106 

Valvc-to-valvc guide clearance 

Intake 

Exhaust 

0.01-0.03/0.0004-0.0012 

0.03-0.05/0 0012-0.0020 

0.3/0.0118 

0.3/0.0118 

Valve spring preload 

Inner 

Outer 

19.2/13.0-14.6 kg (0.7559/28.665- 
32.1930 lbs) 

23.7/32.0-32.4 kg (0.9330/70.560- 
71.4120 lbs) 

— 

Valve spring free length 

Inner 

Outer 

29.0/1.1417 

34.5/1.3583 

27 0/1 0630 
32.5/1 2795 

Cylinder head warpage 

— 

0.3/0.0118 

Cylinder diameter 

47.00—17.01 /1.8504-1.8508 

17 1/1 8543 

Piston diameter 

46.97-46.99/1.8492-1.8500 

46.85/1 8415 

Piston pin hole I. D. 

13.002- 13.008/0.5119-0.5121 

13.05/0.5138 

Piston pin O. D. 

12.994-13.00/0.5116-0.5118 

12.9/0,5079 

Piston ring-to-piston ring groove clearance 
Top ring 

Second ring 

Oil ring (one piece) 

0 03-0 055/0.0012-0.0022 

0.015-0.045/0.0006-0.0018 

0 015/0.0006 

0 15/0.0059 

0 15/0 0059 
0.15/0 0059 

Piston ring end gap 

Top ring 

Second ring 

Oil ring (one piece) 

0.1 -0.3/0.0039-0.0118 

0 1-0.3/0.0039-0.0118 
0.1-0.3/0.0039-0.0118 

0.7/0.0276 

07/0.0276 

0 7/0.0276 

Clutch friction disc thickness 

2.62-2.78/0.1032-0.1095 

2 3/0.0906 

Clutch plate warpage 

0.1/0 0039, max 

0 2/0 0079 

Clutch spring preload 

25 0/19.3-20 7 kg (0.9812/ 12,557- 
15 6f3 lbs) 

— 

Clutch spring free length 

35 5/1.3976 

34 0/1 3386 

Clutch ccnter-to-dutch plate H clearance 

0 1-0.5/0.001-0.02 

Rev ond assembly 
standard 

Cear shift fork finger width 

5 93-6 00/0.2335-0.2362 

5 5/0.2165 

Cear shift guide shaft O I) 

12 957-12.981/0.5101-0.5112 

12.9/0 5079 

Cear shift fork 1 I). 

13 tK)0-13.018/0.5118-0.5125 

12.95/05098 

Kick starter pinion-to shaft clearance 

0 01-0 082/0 0016-0 0032 

0.1/0 001 

Cear shift fork dovvel-to-druni groove 
clearance 

0 05-0 22/0 0020-0 0087 

0 3/0 01 IS 

Transmission gear bac klash 

1st and 2nd 

3rd, 4th and 5th 

0.011-0 134/00017-0 0053 

0 016-0.142/0.0018-0.0056 

0 2/0 0079 

0 2/0 0079 
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Engine Specifications 
400 



Standard (mm in.) 

Serviceable 

Limit 

(mtn/in.) 

Transmission gear-to-shaft clearance 
Countershaft 1st 

Other gears 

0.04-0.074/0.0016-0.0029 

0.04-0.081/0.0016-0.0032 

0.2/0.0079 

02/00079 

Cam chain tensioner slipper thickness 
(center) • 

4.0/0.1575 

3.0/0.118, max 

Cam chain guide thickness 

6.1-6.3/0.2402-0.2480 

5.0/0.197 

Crankshaft runout (center) 

0.03/0.0012, max 

0.05/0.0020 

Crankshaft journal clearance 

0.018-0.048/0.0007-0.0019 

0.08/0.0032 

Connecting rod small end I. D. 

13.012-13.033/0.5123-0.5131 

13.10/0.5158 

Connecting rod big end side clearance 

0.02-0.07 /0.0008-0.0028 

0.15/0.0059 

Connecting rod big end-to-crankshaft journal 
clearance 

0.018-0.048/0.0007-0.0019 

0.08/0.0032 

Primary chain guide thickness (center) 

6.0-6.3/0.236-0.248 

5.0/0.197 

Rocker arm-to-rocker arm shaft clearance 

0 016-0.052/0 0006-0.0020 

0.1/0.0039 

Cam lobe height 

Intake 

Exhaust 

28.185-28.225/1.1096-1.1112 

28.184-28.224/1.1096-1.1111 

28.0/1.1024 

28.0/1.1024 

Camshaft center journal runout 

— 

0.1/0.0039 

Valve seat width 

0.7/0.03 

1.5/0.06 

Valve stem O. D. 

Intake 

Exhaust 

5.48-5.49/0 2158-0 2161 

5.48-5.49/0 2158-0.2161 

5.35/0.2106 

5.35/0.2106 

Valve-to-valve guide clearance 

Intake 

Exhaust 

0.01-0.03/0 0004-0.0012 

0 01-0.03/0 0004-0.0012 

0.3/0 0118 

0.3/0 0118 

Valve spring preload 

Inner 

Outer 

19.2/13 0-14 6 kg (0.7559/28 665- 
32.1930 lbs) 

23.7/32.0-32.4 kg (0.9330/70.560- 
71.4420 lbs) 

— 

Valve spring free length 

Inner 

Outer 

29.0/1.1417 

34.5/1.3583 

27.0/1.0630 

32.5/1.2795 

Cylinder head warpage 

— 

0.3/0.0118 

Cylinder diameter 

51.00-51.01/2.0079-2 0083 

51 1/2.0118 

Piston diameter 

50.97-50.99/2.0067-2.0075 

50.85/2.0020 

Piston pin hole I D. 

13.002-13.008/0.5119-0.5121 

1305/0.5138 

Piston pin O.D 

12.994-13.00/0.5116-0.5118 

12 9/0.5079 

Piston ring-to-piston ring groove clearance 

Top ring 

Second ring 

Piston ring end gap 

Top ring 

Second ring 

Oil ring 

0.025-0 055/0.0010-0.0022 

0.015-0.045/0.0006-0.018 

0.15-0.35/0 0059-0.0138 

0 15-0.35/0.0059-0.0138 
0.2-0.5/0.0079-0 0197 

0.15/0.0059 

0.15/0.0059 

0.7/0.0276 

07/0.0276 

0.9/0.0035 

Clutch friction disc thickness 

2.62-2.78/0.1032-0.1095 

2.3/0.0906 

Clutch plate warpage 

0.1/0.0039 max 

0.2/0.0079 

Clutch spring free length 

31.25/1.2303 

29.75/1.1712 

Clutch center-to-clutch plate B clearance 

0.1-0.5/0 004-0.02 

Beyond assembly 
standard 

Gearshift fork finger width 

5.93-6.00/0.2335-0.2362 

5.5/0.2165 

Gearshift guide shaft O.D. 

12.957-12.984/0.5101-0.5112 

12.9/0.5079 

Gearshift fork I D. 

13.000-13.018/0.5118-0.5125 

12.95/0.5098 

Kick starter pinion-to-shaft clearance 

0.04-0.082/0.0016-0.0032 

0.1/0.004 

Cearshift fork dowel-to-drum groove 
clearance 

0.05-0.22/0.0020-0.0087 

0.3/0.0118 

Transmission gear backlash 

— 

0.2/0.0079 

Transmission gear-to-shaft clearance 
Countershaft 1st 

Other gears 

0.04-0.074/0.0016-0.0029 

0.04-0.081/0.0016-0.0032 

0.2/0.0079 

0.2/0.0079 

Cam chain tensioner slipper thickness 
(center) 

4.0/0.1575 

3.0/0.118 max 

Cam chain guide thickness 

6.1-6.3/0.2402-0.2480 

5.0/0.197 

Crankshaft runout (center) 

0.03/0.0012 max 

0.05/0.0020 

Crankshaft journal clearance 

0.018-0.048/0.0007-0.0019 

0.08/0.0032 

Connecting rod small end I.D. 

13.012-13.033/0.5123-0.5131 

13.10/0.5158 

Connecting rod big end side clearance 

0.02-0.07/0.0008-0.0028 

0.15/0.0059 

Connecting rod big end-to-crankshaft journal 
clearance 

0.018-0.048/0.0007-0.0019 

0.08/0.0032 

Primary chain guide thickness (center) 

6.0-6.3/0.236-0.248 

5.0/0.197 
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Engine Specifications (cont.) 
500 



Standard (»imi fn.) 

Scnictahlc 

Limit 

(mm/in.) 

Camshaft runout 

— 

0 1/0.004 

Cam IoIk* height 

Intake 

Kvhaust 

3 1 93-34.97/1.37-42-1.3768 
34.53-31.57/1.3595-1.3610 

35.85/1.4075 

34 45/1.3563 

Valve seat width 

1.0-1.5/0 0 4-0.06 

1.5/0 06 

Valve face runout 

— 

005/0.009 

Valve stem O 1). 

Intake 

lvvhaust 

5 450-5.465/0.2115-0 2150 

5 430-5.4 15/0.2137-0.2142 

— 

Valve-to-valvc guide clearance 

Intake 

Kvhaust 

0 010-0.035/0.00039-0.00137 
0.030-0.050/0 0011-0 0019 

0.080/0.0031 

0.10/0.0039 

Valve spring free length 

Inner 

Outer 

35.7/1.40 

•40.4/1.59 

34.5/1.35 

39.0/1.53 

Cylinder head warpage 

— 

0.3/0 011 

Cylinder diameter 

56.00-56.01/2 204-2.205 

56.1/2.208 

Piston diameter 

55.97-55.99/2 203-2.201 

55.85/2.198 

Piston pin hole I.D. 

— 

15 08/0 593 

Piston ring-to-groove clearance 

Top 

Second 

Oil 

0 040-0.075/0.0015-0.0029 
0.025-0.060/0.0009-0.0023 
0.020-0.055/0 0007-0.0021 

0.18/0.007 

0.15/0.005 

0.15/0.005 

Piston ring end-gap 

0.15-0.35/0.005-0 013 

0.7/0.027 

Clutch friction disc thickness 

3.3/0.13 

3.0/0.11 

Clutch plate warpage 

— 

0.3/0.011 

Clutch spring free length 

31.9/1.25 

30.5/1.20 

Gearshift drum O.D. 

39.950-39.975/1.5728-1.5738 

39.9/1.5709 

Gearshift fork I.D. 

40.00-40.025/1.5748-1.5757 

40.075/1.5797 

Gearshift fork finger width 

Center 

Right and Left 

5.93- 6.00/0.233-0.236 

4.93- 5.00/0.194-0 197 

5.60/0.220 

4.60/0.181 

Gear backlash 

1st, 2d, 3rd 
■4th, 5th 

0.044-0.133/0.0017-0.0051 

0.016-0. 140/0.0018-0.0055 

0.2/0.0078 

0.2/0.0078 

Crankshaft journal clearance 

0.020-0.046/0.00079-0.00181 

0.080-0.0031 

Crankshaft runout 

— 

0.05/0.0019 

Crankshaft journal ovality 

— 

0.05/00019 

Connecting rod big end clearance 

0.020-0 046/0.00079-0.00181 

0 08/0.0031 

Connecting rod side clearance 

0.12-0.27/0.0047-0.0106 

0.35/0.0138 

Connecting rod small end I.D. 

15.016-15.034/0.5911-0.5918 

15.07/0.5930 



550 



Standard (mm/in.) 

Sen iccablc 

Limit 
imm in.) 

Camshaft runout 

— 

0.1/0.004 

Cam lobe height 

Intake 

34.93-34.97/1.3742-1.3768 

35.85/1.4075 

ICxhauvt 

34.53-34 57/1.3595-1.3610 

34.45/1.3563 

Valve scat width 

1 0-1.5/0.04-0.06 

1.5/0.00 

Valve face runout 

— 

0.05/0.009 

Valve stem O D 

Intake 

5.450-5.465/0 2145-0 2150 

— 

Kvhaust 

5.430-5.445/0.2137-0.2142 

— 

Valve-to-valve guide clearance 

Intake 

0.020-0.045/0.00079-0.00177 

0.080/0.0031 

Kvhaust 

0.030-0.050/0 0011-0.0019 

0 10/0.0039 

Valve spring free length 

Inner 

35.7/1.40 

34.5/1.35 

Outer 

40 4/1.59 

39.0/1.53 

Cylinder head warpage 

— 

0.3/0.011 

Cylinder diameter 

58.50-58.51/2.303-2.304 

58.8/2.307 

Piston diameter 

58 47-58.49/2.300-2.301 

58.35/2.302 

Piston pin hole I.D. 

— 

15 08/0.593 
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Engine Specifications (cont.) 


550 



Standard (win/in.) 

Serviceable 

Limit 
(mm in.) 

Piston ring-to-groove clearance 

Top 

Second 

Oil 

0.040-0.075/0.0015-0.0029 

0.025-0.060/0.0009-0.0023 

0.18/0.007 

0.15/0.005 

Piston ring en<J*gap 
compression 
oil 

0.15-0.35/0.005-0.013 

0.3-0.9/0.01-0.035 

0.7/0.027 

1.1/0.043 

Clutch friction disc thickness 

2.6/0.12 

2.3/009 

Clutch plate warpage 

— 

0.3/0.011 

Clutch spring free length 

36.8-1.45 

35.4/1.39 

Gearshift drum O D. 

39.950-39.975/1.5728-1.5738 

39.9/1.5709 

Gearshift fork l.D. 

40.00-40.025/1.5748-1.5757 

40.075/1.5797 

Gearshift fork finger width 

Center 

Right and Left 

5 93-6 00/0.233-0.236 

4 93-5.00/0.194-0.197 

560/0.220 

4.60/0.181 

Cear backlash 

1st, 2d, 3rd 

4th, 5th 

0.044-0.133/0.0017-0 0051 
0.040-0.140/0.0018-0.0055 

0.2/00078 

0.2/0.0078 

Crankshaft journal clearance 

0.020-0.046/0.00079-0 00181 

0.080/0 0031 

Crankshaft runout 

— 

0.05/0.0019 

Crankshaft journal ovality 

— 

0.05/0.0019 

Connecting rod big end clearance 

0.020-0.046/0.00079-0.00181 

0.08/0.0031 

Connecting rod side clearance 

0.12-0.27/0 0047-0.0106 

0.35/0.0138 

Connecting rod small end l.D. 

15.016-15 034/0.5911-0.5918 

15.07/0.5930 

650 


Standard mmJin.) 

Serviceable 

Limit 
immHn ) 

Cam lobe height 

Intake 

Exhaust 

35.627-35.787/1 4026- 
1.4089 

35.314-35.474/1.3903- 

1.3966 

35.6/1.40 

35.3/1.39 

Camshaft run-out 

— 

0.1/0.004 

End clearance 

0.035- 0.050/0 0013- 0 0020 

0.1/0 004 

Bearing clearance 

0.160- 0.202/0.0063- 0.0060 

0.21/0.008 

Rocker arm inside diameter 

12.000-12.018/0.4724- 

0.4731 

12.05/0.474 

Rocker arm shaft diameter - 

11.973-11.984/0.4714- 

0.4718 

11.94/0.470 

Valve stem diameter 

Intake 

Exhaust 

5.475-5 490/0.2156-0.2161 
5.455-5.470/0.2148 - 0.2154 

5.47/0.215 

5.45/0.214 

Valve guide inside diameter 

5.500-5.515/0.2165-0.2171 

5.55/0.219 

Valve stem-to-guide clearance 
Intake 

Exhaust 

0.010-0.040/0.0004 -0.0016 
0.030-0.050/0.0012-0.0020 

0.08/0.003 

0.10/0.004 

Valve stem runout 

— 

0.05/0.002 

Valve seat width 

120 05 

1.5/0.06 

Valve spring free length 

Inner 

Outer 

39.2/1.54 

44.8/1.77 

37.9/1.49 

43.3/1.70 

Cylinder diameter 

59.800-59.810/2.3543- 

2.3547 

59.90/2.358 

Piston diameter 

59.77-59.79/2.353-2.354 

59.65/2.348 

Piston-cylinder clearance 


0.10/0.004 

Ring-to-groove clearance 

Top, Second 

0.015-0.045 

0.15/0.006 

Ring end-gap 

Top, Second 

0.10- 0.30/0.004-0.012 
0.3-0.9/0.012-0.035 

0.7/0.028 

1.1/0.043 

Wrist pin hole diameter 

15.002-15.008/0.5906- 5909 

15.08/0.594 

Wrist pin diameter 

14 994-15.000/0.5903- 
0.5906 

14.98/0.590 

Small end inside diameter 

15.016-15.034/0.5912- 

0.5919 

15.07/0.593 

Cam chain tensioner spring 

81.0 mm/7 kg 

81.0 mm/5 
kg 
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Engine Specifications (cont.) 
650 


Engine Specifications 
500/550 



Standard (rum in ) 

Sen iceable 

Limit 

(mm/m.) 

Clutch spring free-Iength 

Disc thickness 

36.8/1 45 

35.4/1.39 

A 

3.42-3.58/0.135-0.141 

3.2/0.13 

B 

2.62-2.78/0.103-0.109 

2.4/0.09 

Plate warpage 

— 

0.3/0 012 

Clutch hub ID 

29.990-30.005/1 1807- 
1.1813 

30.05/1.183 

Clutch bushing OD 

29.959-29.980/1.1795- 

1.1803 

29.94/1.179 

Con rod big end side clearance 

0 12- 0.27/0.005- 0.011 

0.35/0.014 

Crankshaft run-out 

— 

0.05/0.002 

Big end bearing clearance 

0.018 - 0.047/0.0007-0.0019 

0.08/0.003 

Main bearing clearance 

0.020-0.048/0.0006-0.0019 

0.08/0 003 

Cam chain length 

184.87-184.90/7.279-7.280 

186.4/7.34 

Primary chain length 

Transmission backlash 

114.15-114.40/4.4$4-4.504 

115.5/4.55 

1st, 2d. 3rd 

0.044- 0.133/0.0017-0.0052 

0.20/0.008 

4 th, 5th 

Gear inside diameter 

0.046-0.140/0.0018-0.0055 

0.20/0.008 

M4, C2, C3 

25.020-25.041/0.9850- 

0.9659 

25.06/0.987 

M5 

23.000-23.033/0.9055- 

0.9068 

23.06/0.908 

Cl 

24.000-24.033/0.9449- 

0.0462 

24.06/0.947 

Gear bushings 

M5 OD 

22.984-22.993/0.9849- 

0.9052 

22.96/0.904 

M5 ID, C1ID 

20.010-20.030/0.8665- 

0.7886 

20.07/0.790 

Cl OD 

23.984-23.993/0.0443- 

0.0446 

23.95/0.943 

Mainshaft OD 

at M4 

24.959-24.980/0.9826- 

0.9635 

24.93/0.981 

at M5 

Countershaft OD 

19.987-20.000/0.7869- 

0.7874 

19.93/0.785 

at Cl 

19.987-20.000/0.7869- 

0.7874 

19.93/0.785 

at C2, C3 

24.959-24.980/0.9826- 

0.9635 

24.93/0.981 

Gear-to-bushing or shaft 

clearance 

— 

0.10/0.004 

Shift fork claw thickness 

5.93-6.00/0.233-0.236 

5.6/0.22 

Shift fork inside diameter 

center 

38.000-38.025/1.4961- 

1.4970 

38.075/1.499 

1 & r 

13.000-13.018/0.5118- 

51.25 

13.04/0.513 

Shift fork shaft diameter 

12.966-12.984/0.5104- 

0.5112 

12.90/0.508 

Shift drum diameter 

37.950-37.975/1.4941- 

1.4951 

37.90/1.492 



Torque 

Part 

U< Ibi) 

Tappet adjusting nut 

Cam sprocket bolt, 7x12 

80-10.8 

10.1-10.8 

Cylinder head nut, 8 nun 

14.5-16.6 

Alternator rotor bolt 

Starting clutch screw, 6x18 cross 

28.9-30.3 

flat head screw 

Upper crankcase bolts, 8 x 100 Flange 

14.5-17.3 

hex bolt 

14.5-18.1 

Upper crankcase bolts, 8 x 145 hex bolt 

166-180 

Lower crankcase bolts, 8 x 100 hex bolt 

14 5-18.1 

Connecting rod nuts 

Oil pump screw, 6 x 35 cross flat 

14.5-15.9 

head screw 

5.7-8.6 

Clutch bolts, 6 x 45 hex bolt 

Spark advancer bolt, 6 x 55 Flange 

5.7-86 

hex bolt 

Tachometer gear holder screw, 6x16 

80-10.8 

cross flat head screw 

7.2-10.0 

Exhaust pipe flange nut, 6 mm 

5.7-86 

Oil pressure switch 

10.8-145 

Cear shift lever bolt, 6 x 20 hex bolt 

5.7-7.2 

Oil filter bolt 

19.5-23.8 

Spark plugs 

8.6-11.6 

Oil drain bolt 

25.3-28 9 

Clutch spring, 6 x 20 hex bolt 

7.2-10.1 

Tappet hole cap 

Oil path cap 

7.2-10.1 

7.2-10.1 

Cear shift return spring, 8 mm bolt 

Drive sprocket 

14.5-21.7 


Engine Torque Specifications 
650 


Torque 

Pan (Jt Ibi.) 


Breather cover 6-9 

Tach gear holder 6-9 

Cylinder head cover 6-9 

Valve adjusting nut 9-12 

Rocker arm shaft cotter pin 7-10 

Rocker arm shaft cap bolt 6-9 

Cylinder head bolts 

8 mm 17-22 

6 mm 7-10 

Sparkplugs 9-12 

Cam sprocket bolts 16-19 

Cam chain tensioner 7-10 

Crankcase bolts 16-19 

Oil gallery cap 7-10 

Alternator rotor 36-43 

Spark advancer 6-9 

Connecting rods 17-20 

Starter clutch 9-12 

Clutch hub nut 34-38 

Oil filter case 20-24 

Oil pressure switch 7-15 

Neutral switch rotor 4-7 

Primary chain tensioner 7-10 

Primary chain nozzle 6-9 

Gearshift return pin 17-20 

Throttle cable adjusting locknut 4-6 


Engine Torque Specifications 
350/400 


Part 

Tnrque 
lit Ibi) 

Crankcase and crankcase covers 

5.1-8.0 

Cylinder head 

14.5 

Carburetor manifold-to-cylinder head 

5.1-8.0 

Cam sprocket 

11 6-14.5 

Alternator rotor 

21.7-29.0 

Primary drive gear 

21 7-29.0 

Tappet adjusting nut 

5 1-8.0 

Upper and lower crankcases 

152-18.9 

Cylinder head cover 

5.1-8.0 

Connecting rod 

1 15-152 
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LUBRICATION SYSTEM 


OIL PUMP 

Removal and instaiiation 

The oil pump can be removed without 
moving the engine from die frame. The proce¬ 
dure is as follows: 

1. Drain the engine oil. 

2. Remove the starter motor cover 
(500/550). 

3. Remove the shift lever and left footrest. 

4 Remove the left crankcase cover. A 

hammer-driven impact wrench will aid in re- 



Oil pump mounting bolts (1 and 2) 
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moving the screws without damaging the 
heads. 

5. Disconnect the wire from the pressure 
switch, located on top of the pump. 

6. Remove the pump mounting bolts and 
withdraw the pump. 

Installation is in reverse order of removal. 
The following points should l)e observed: 

1. Use new gaskets and O-rings. 

2. Do not forget to refill the engine with 

oil. , 

Oil Pump Service 

DISASSEMBLY 


1. Remov e the cap and withdraw the relief 
valve and spring. 



Removing the relief valve (1) and spring (2) 


2. Remove the three screws and the side- 
cover, exposing the rotors. Withdraw the 
rotors and mark them as shown (if not already 
marked). 

3. Remove the drive pin and withdraw the 
drive gearshaft. 

4. Unscrew the pressure switch from the 
pump body. 



Rotor marks must 1 h* aligned when installing rotors 

INSPECTION 

1. Measure the clearance between the 
inner and outer rotors, as illustrated. Replace 
lx)th rotors if clearance exceeds 0.3 mm 
(0.01 IS in.) (a50/400) or 0.35 mm (0.013 in.) 
(500/550) or 0.15 mm (0.006 in.) (650). 

2. Measure the clearance between the 
outer rotor and housing. If clearance exceeds 



Measuring clearance between the inner (2) and 
outer (3) rotors with a feeler gauge (1) 



Checking clearance between the pump body hous¬ 
ing (2) and the outer rotor (3) with a feeler gauge (I) 



Replace the O-ring (I) before installing the cover (2) 



Install the O-ring collar (1) and the O-rings (2 and 3) 
before bolting up the pump 


0.35 mm (0.013 in.), the complete pump 
should be replaced. 

3. Examine all components for damage and 
stress cracks. 

4. Examine the relief valve for wear and 
replace if necessary. It is a good idea to re¬ 
place the spring at this time to be sure of 
maintaining proper oil pressure. 

ASSEMBLY 

Assemble in the reverse order of dis¬ 
assembly. 

1. Do not reuse old O-rings. 

2. Lubricate all moving parts with oil be¬ 
fore installing. 

3. Be sure that the drive pin is securely in¬ 
stalled in the shaft. 

4. When installing the rotors, make sure 
that the mark in the side of each faces in the 
same direction. The rotors may be installed 
with the marks facing either toward or away 
from the side cover. 

5. Use extreme care when installing the 
pressure-relief v alve cap. Overtightening will 
cause the cap to fracture. Tighten to 7.5-10 ft 
lbs. 


FUEL SYSTEM 

NOTE: Carburetor operation and inspec¬ 
tion procedures are explained in detail in 
the “General Information ” section. 

CARBURETORS 

All Models (1971-80) 

REMOVAL AND INSTALLATION 

1 Remove the fuel tank. 

2. Raise the seat and remove the air filter 
element. Unbolt and remove the air filter 
housing. 

3. Disconnect the throttle cahles from the 
carburetor linkage. 

4 Loosen the air filter intake clamp at each 
carburetor. 

5. Loosen the carburetor-to-intake tube 
clamps and withdraw the carburetors toward 
the rear. 

Installation is in reverse order of removal. 
The following points should be noted: 

1 Make sure that the carburetors are se¬ 
curely clamped to the intake tubes. Use new 
clamps if necessary. 

2. Check carburetor adjustment and syn¬ 
chronization after installation as described in 
“Tune-Up.” 


Oil Pump Specifications 



350 400 


500 550 


650 


Standard 
(njm in.) 

SrriiffflWf 

Limit 
(mm in.) 

Standard 
(mm in.) 

Serviceable 

Limit 
(mm, in.) 

Standard 
(mmJin.) 

Serviceable 
Limit 
(mm/in.) 

Rotor-to-rotor 

clearance 

Main pump 

0.15/0.0059 

0.3/0.0118 

na 

0.35/0.013 

na 

0.15/0.006 

Auxiliary' pump 

0.15/0.0059 

0.3/0.0118 

na 

0.35/0.013 

na 

0.15/0.006 

Outer rotor-to-pump 
body clearance 

Main pump 

0.06-0.12/0.0024-0.0047 

0.35/0013 

na 

0.35/0.013 

na 

0.35/0.013 

Auxiliary pump 

0.15-0.20/0.0059-0 0079 

0.35/0.013 

na 

0.35/0.013 

na 

0.35/0.013 


na: not available 
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DISASSEMBLY 

1 Remove llit* throttle return spring Re 
earelul not to damage tin* spring hook 

2 l r nscrew the nuts and remove the dust 
plate, as illustrated 

3 Remove the adjuster holders from the 
linkage arms 

A Unltolt and separate the carburetors 
from the mounting plate 

5. Separate the carburetors. Do not mis¬ 
place the connection tidies 


Removing the throttle return spring (1) 


Remove the outs (1) and dust plate (2), then loosen 
the eapnuts (3) 




Remove the adjuster scresv (1) from the adjuster 
holders (2) 



Bend back the locksvasher (I) locking tabs, then 
remove the holts (2 and 3) 

NOTH Disassembly ftroccdurc from this 
point on is given for one carburetor, but 
applies to all four Keep each carburetor 
and its comjxmcnts separate from the oth¬ 
ers, do not interchange parts between car¬ 
bureters 

6. Remove the two screws anil lift off the 
carburetor cap. 
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Carburetor assembly 


1. Carburetor cop 

4. Choke rod 

7. Main jel 

10. 

Adjutter holder 

2. Throttle tlide linkage 

5. Pilot jet 

8. Float* 

11. 

Carburetor (complete) 

3. Choke arm 

6. Needle jet 

9. Float bawl 

12. 

Float needle and teat 


7 Position the throttle slide to full-open 
and l>end back the two locktabs. 

8. Remove the bolt from the shaft end and 
remove the linkage arm in direction "A" using 
a screwdriver. 

9. Loosen the bolt on the throttle slide 
alxmt one-half turn and pry the linkage arm 
loose. 

10. Remove the two screws and rotate the 
slide plate one-quarter turn in either direction 



Removing the link arm (1) and throttle shaft (2) 


1 


A 



3 

Remove the screws (1) and turn the plate (2) 90° to 
separate it from the slide (3) 


to align the tab on the plate with the groove* in 
the shaft. Remove the plate. 

11 Remove the jet needle from the throt¬ 
tle slide. 

12. Remove the float bowl. 

13. Remove the leaf spring and unscrew 
the main jet. 

l b Pul! out the float hinge pin and remove 
the float. 



Remove the leaf spring (1), main jet (2), and pilot jet 
(3) 



Remove the float arm pin (1). then remove the float 
( 2 ) 
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Remove the flip plate (1) and needle seat and nee¬ 
dle (2) 


15. Remove the screw and clip plate, and 
withdraw the float needle and seat. 

16. Remove the main jet tube, low-speed 
jet, and air screw. 

CLEANING 

Clean all metal parts in a solvent or carbu¬ 
retor cleaner. Use compressed air to dry 
parts. Blow all fuel jets clear. Never insert 
anything into the jet lx:>res to clear them if 
clogged. 

INSPECTION 

1. Check the throttle slide surfaces for scor¬ 
ing or signs of wear. The slide should lx* 
smooth The movement of the slide in the car¬ 
buretor lxxly should lx* very easy. 

2. Examine the jet needle for wear along 
the ta|X*red portion as indicated by bright 
spots or unevenness of the taper Also check 
the needle for nicks, and replace it if any dam¬ 
age is noted. Be sure that the needle clip is 
repositioned in the original groove if re¬ 
moved 

3. After many miles the needle and needle 
jet should l>e replaced, as these parts are sul>- 
ject to wear. Wear of these components may 
show up as a rich running condition in the 
mid-throttle range. If the needle seems worn, 
it would l>e lx*st to replace the needle jet as 
well. 

4. Check the float needle for wear of the tip 
or foreign matter and replace if necessary. 
Check the needle seat for corrosion or foreign 
matter. Clean oft the seat if only dirty. Cor¬ 
roded needle seats should lx* replaced. 

5. If brass floats are fitted, check the floats 
for punctures by shaking them close to the ear 
and listening for any gas inside. Replace any 
float assembly with this condition. 

6. Check the carburetor body and the float 
bowl for stress cracks. 

7. Inspect the pilot air screws. The taper of 
the screws should be very' even. Replace if the 
screw tip is blunted. 

Assembly 

Assembly is the reverse of the disassembly 
procedure. The following points should be 
noted: 

1. Use new gaskets and O-rings. 

2. The float should be positioned so that 
when the float arm just touches the end of the 
float needle, the distance from the top of the 
floats to the float bowl mating surface on the 
carburetor is 12.5 mm (0.5 in.) on the 650, 
21 mm (0.83 in.) on the 350/400 or 22 inm 
(0.89 in.) on the 500/550. Bend the float arm 
in the desired direction if adjustment is 
necessary. Make sure that the floats are 
even. Note that this measurement must be 
made without the float bowl gasket in place. 

NOlE: A special float level gauge (part 

number 07144-99998 ) is available from 

Honda dealers. 


3. Do not overtighten the jets when in¬ 
stalling them in the carburetor body. 

4. Make sure that the jet needle is in¬ 
stalled in the same position as when it was re¬ 



install the spring washers (3), then position the 
plate (1) and push it down. Rotate the plate 90° 
toward the link ami and secure it with the mounting 
screw s (2) 



Make sure that the cutaway section (1) of the slide is 
toward the choke valve (2) 



Install the locktabs (1) as show n 



Secure the spring (I) with the capnut (2) on the ad¬ 
juster holders 



Install the washers (1), dust plate (2), washers (3), 
and nuts (4) in that order 


moved. Changing needle position in the slide 
will affect running at mid-range throttle open¬ 
ings. 

5. To install the adjuster holder (if re¬ 
moved), first insert the spring and spring seat. 
Open the throttle slide about halfway and in¬ 
stall the holder onto the shaft while holding, 
the spring seat down with a thin screwdriver. 

6. Install the locktabs as shown. 

7. Do not forget the spring under the cap- 
nut on the adjuster holders. 

8. Install the special washers and dust 
plate as shown. 



Fuel line muting (35(V4<X) 



Fuel line muling (500/550) 

9 Route the fuel lines as shown. 

10. Open the throttle lever until it contacts 
the stop screw The throttle slide-to-bore 
clearance should lx* 0-1.0 mm (0-0.04 in ). 
Adjust the clearance, if necessary', by turning 
the stop screw. 

1981 Models 

REMOVAL AND INSTALLATION 

NOTE. The carburetors must be removed 
as an assembly. 

1. Turn the petcock “off," disconnect the 
fuel line at the carburetor. 

2. Remove the left and right side covers. 

3. Remove the air cleaner assembly. 

4. Loosen the carburetor manifold 
clamps. Remove the carburetors as an as¬ 
sembly. Disconnect the choke and throttle 
cables. 

CAUTION Remember that the carbu¬ 
retors are full of gasoline. Drain the float 
bowls into a suitable container by loosen¬ 
ing the drain screws 

5. Installation is the reverse of removal. 
Note the following points: 

a. Do not interchange the "pull" and 
“push” throttle cables. The “pull cable is 
closest to the engine. 

b. Be sure that the carburetors are 
firmly seated in the manifold spigots. 

c. Be sure that the air cleaner tubes are 
not twisted or folded up so as to block the 
carburetor intakes. 

d Adjust the throttle cables, butterfly 
synchronization, idle and fast idle adjust¬ 
ments. 
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c. Be sure that all furl line eonnectiom 
are tight and secured with the safety dips 
Before operation turn on the fuel and 
eheek for leaks 

DISASSEMBLY 

1 Iawjsen the locknut. and back of! the 
butterfly ssnchronization strew 

NOTE Thv slides util hate to he synchro¬ 
nized after assembly. 

2 Disconnect the* .spring from the* choke 
lever 

3 Remove the philhps head screws and 
take oil the rear and the front stays. 

I Separate the* carburetors, noting that 
the iuel connecting pipe and the choke 
spring will tome loose The pipe has 0 rings 
on lx>th sides. Do not lose them 

From this point, disassembly is given for 
one carburetor, but applies to lx>th 

5 Unscrew and remove* the carburetor 
tops Take out the spring, and the throttle 
slide assembly with jet needle. 

Tin* jet needle can be removed from the 



Removing the cap end spring 



Removing the secondary main jet 
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Removing the needle jet 

throttle slide after taking ofT the full open 
stopper and unscrewing the needle set 
screw. 

6. Bemove the seal ring from the top of 
the carburetor body. 

7 Remove the air jet cover. 

8. Remove the float bowl screws, and 
very carefully take* oil the float bowl. 

9 Unscrew and remov e the primary and 
secondary main jets. 

10 Remove the slow jet plug. 

NOTE: The shiv jet itself is a press-fit in 
the carburetor body and cannot be re¬ 
moved. 

11 Remove the primary nozzle which is 
beneath the primary main jet. 

12. Remove the needle jet holder. 

13. Unscrew and remove the pilot screw. 
Note that the pilot screw will have to be ad¬ 
justed during reassembly. Note the spring 
and o-ring on the jet 

14 Use a needle-nosed pliers to pull out 
the float pin Remove the floats. Remove the 
float needle. 

15 Remove the air cut-off valve cover and 
take out the spring. Remove the diaphragm 
very carefully and take out the o-ring as well. 

INSPECTION 

1. Clean the carburetor body' and float 
bowl in a carburetor cleaner or solvent and 
dry' thoroughly. 

2. Use compressed air to blow air and 
fuel passages clear. 

3. Clean all fuel jets in the same manner. 
CAUTION: Do not insert anything into the 
jet passages to clear them, use air pressure 
only 

4 Inspect the carburetor Ixxly for any 
vibration or stress cracks. 

5. Check the condition of the throttle 



slide. Smooth movement of the slide on the 
carburetor body is imperative. If the slide 
sticks or binds at any point from full closed to 
wide open, replace it. 

6. Inspect the needle jet and the needle. 
The needle must be free of nicks or score 
marks along its tapered portion. More often, 
however, these components will need to be 
replaced because of normal wear. As the 
throttle slide moves up and down while the 
machine is in operation, the needle is rub¬ 
bing against the jet. Eventually, these com¬ 
ponents will wear enough to cause a notice¬ 
able rich running condition in the 
mid-throttle range. If this occurs, both the 
needle and the jet should be replaced. If the 
components are more than four years old, 
new ones should be fitted before attempting 
to tune the carburetor, or taking remedial ac¬ 
tion to correct a rich condition. 

7. Check the throttle slide for scoring. 
Replace it if any is noted. 

8. Inspect the tip of the float needle and 
the needle seat for dirt or corrosion Check 
the needle tip for wear. If worn, the needle 
should be replaced. 

If there is any corrosion or deposits evi¬ 
dent on the needle seat, the deposits must be 
removed, or the parts replaced. 

NOTE: Do not attempt to clean the needle 
or needle seat by lapping one against the 
other. 

To check the efficiency of the float needle 
valve, proceed its follows: 

a. With the carburetor assembled ex¬ 
cept for the float bowl, connect it to its fuel 
line; 

b. Place a number of dry' rags beneath 
the carburetor, and hold it upright (in its 
normal operating position) with one hand; 

c. With the other hand, gently raise the 
float assembly until the float needle is 
seated. Have an assistant turn the fuel pet- 
cock on: 

d. If the needle and seat are in good 
condition and forming a good seal, no gaso¬ 
line will flow out of the carburetor; 

e If a leak is noted, replace the needle 
and seat. 

CAUTION: While performing this test, be 
sure that adequate precautions are taken in 
the event of spilling 

The float level should be checked prior to 
assembly. Refer to chapter 3. 

9. Check that the tapered portion of the 
pilot screw is smooth and clean. Replace it if 
it is crushed or blunted. 

10. Inspect the float bowl for a warped 
gasket surface, or stress cracks (especially 
around the screw holes). 

11. Check the air cut-valve diaphragm for 
condition. Replace it if ripped or punctured. 

ASSEMBLY 

Assembly is basically the rev erse of the disas¬ 
sembly procedure Note the following points 

1. Alway s use new gaskets and O-rings 

2. Exercise care when installing jets— 
they are made of soft brass and are easily 
damaged if overtightened 

3 Be sure that the float pivot pin is prop¬ 
erly seated, and that the floats pivot freely 

4. Tighten the float bowl screws slowly 
and evenly. Be sure that the O-ring is seated 
in its groove before installing the float Ixnvl 
5 When joining the two carburetors 
together, be sure that the o-rings are in place 
on either end of the fuel pipe Fit the pipe 


Pushing out the float pivot pin 
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into the carbs carefully to avoid damage to 
the o-rings. 

6. Do not forget the choke relief spring. 

CARBURETOR SEPARATION 

Although almost all routine work can be per¬ 
formed with the carburetors attached 
together, the units may have to come apart. 
If this is desired, proceed as follows: 

1. Unhook the choke relief spring from 
the shaft arm between carburetors Nos. 3 
and 4. 

2. Loosen the synchronization screw' 
locknuts. Turn the synchronization screws in 
until they seat and note the number of turns 
so that they can be roughly repositioned 
when assembling. Then back the screws out 
until there is no tension. 

3. Remove the rear bracket which is held 
to each carburetor by two screws. 

4. Remove the front bracket. 

5. Separate the carburetors between 
units Nos. 2 and 4. Pull them straight apart to 
avoid damage to the lines. 

6. File the staked ends of the choke valve 
screws. Remove the screws. They must be 
replaced with new' ones on assembly. 

7. Remove the fuel line holder from the 
No. 1 curb. Separate the carbs. Be careful to 
pull them straight apart to avoid damage to 
the fuel and air lines. 

8. After noting the spring position, re¬ 
move the choke relief spring from the choke 
linkage. Remove the choke shaft. 

NOTE: The choke shaft, valves, and 
screws cannot he reused. 

9. Remove the cotter pin from the accel¬ 
erator pump rod. Remove the plain washers, 
spring and collar. 

10. Remove the fast idle adjusting arm 
bolt. 

11. Remove the fast idle adjusting arm 
and springs. 

12. Remove the accelerator pump rod. 
Drive out the throttle linkage retaining pin 
Remove the throttle linkage. 

13. Assembly is basically the reverse of 
disassembly. Note the following points: 

a. assemble one pair of carbs at a time; 

b. use new o-rings on the fuel line 
joints; 

c. lubricate the o-rings with a bit of 
grease before assembly; 

d. install the fuel line, accelerator pump 
joint and air vent pipes on the No. 3 unit. 
Install the choke dust tube. Loosen the 
synchronization adjusting screw until 
there is no tension. Insert the No. 3 unit 
throttle link between the plain washers. 
Assemble carburetors Nos. 3 and 4. 
NOTE: The large washer should be 
positioned on the spring side. 

e. assemble carburetors Nos. 1 and 2 in 
the same manner; 

f. insert new choke shafts and assemble 
the linkage; 

g. install the front bracket screws, but 
do not tighten them; 

h. place the carbs on a flat surface with 
the float bowls facing up. Press them to¬ 
gether and tighten the screws evenly by 
tightening the left side screw' on each car¬ 
buretor first, then going back and securing 
the right side screw on each one. Tighten 
the screws gradually to 3-4 ft. Ibs. 

NOTE: After securing the screws, check 
for smooth choke shaft operation. Recheck 


alignment if operation is not satisfactory. 

i. fit the rear bracket using the same 
procedure. Tighten the rear bracket 
screws to 2-3 ft. lbs. 

j. install the thrust springs between 
No. 1 and 2 and between Nos. 3 and 4 
throttle linkages; 

k. turn each synchronization adjusting 
screw' to its original position as noted dur¬ 
ing disassembly: 

l. adjust the throttles so that the dis¬ 
tance between the by-pass hole and the 
throttle plate is the same for each unit; 

m. open the throttle slightly, then re¬ 
lease. Be sure that the throttle linkage is 
smooth and free of binding, 

n. hook the choke relief spring to the 
choke shaft between units 3 and 4 Install 
the choke valves, but do not tighten the 
screws; be sure that choke valve operation 
is smooth, then tighten the valve screws to 
5-11 ft. lbs. Fold the tabs on the lock- 
washer up. Recheck choke and throttle 
operation. 


FUEL PETCOCK 

REMOVAL , CLEANING , 

AND INSPECTION 

1974 and Earlier Models 

1. Turn the petcock lever to “stop” and dis¬ 
connect the fuel lines. 

2. Raise the seat, and raise and support the 
rear of the gas tank. 

3. Unscrew' the sediment bowl from the 
petcock, being careful of the gasoline which 
will also spill out. 

4. Remove the O-ring and filter. 

5. Remove the two screws which secure 
the petcock body to the gas tank, and remove 
the petcock. 

6. Clean all components in gasoline and 
dry, then inspect for damage. 

7. When assembling the petcock, it is ad- 
visible to use new gaskets and O-rings. 



Fuel petcock filter screen (t), O-ring (2) and sediment 
bowl (3) 

8. After installing the petcock, check for 
proper gas flow' as well as leaks. 

1975 and Later Models 

The petcock filter screen is inside the gas 
tank. 

1. Disconnect the fuel lines from the pet¬ 
cock. Remove the tank from the machine, and 
drain off the gas. 


-© 

© 

@ 



1. Nut 

2. Gaskel 

3. Filltr screen 
4 Seat 

3. Fuel line 
6. Petcock body 


7. Valve 

8. O-ring 

9. Spring 

10. Lever 

11. Washer 

12. Plate 


2. Unscrew the securing nut and carefully 
take out the petcock. Remove the securing 
nut and filter from the petcock. 

3. Wash the filter in a solvent. Replace the 
filter if it is punctured or badly clogged. 
Check the condition of the gasket and replace 
it if it is crushed or nicked. 


Carburetor Specifications 



350 

400 

SOO 

550 

650(79-50) 

65 0(81) 

Type 

Keihin 

Keihin 

Keihin 

Keihin 

Keihin 

Keihin 

Bore diameter (mm/in.) 

21/0.82 

21/0.82 

22/0.89 

22/0.89 

26/1.02 

na 

Main jet 

75 

75 

100 

100 

90 

120 

Pilot jet 

35 

40 

40 

38 

na 

na 

Slide cutaway 

2.5 

2.5 

2.5 

2.5 

na 

na 

Needle clip position 







(groove from top) 

3 

3 

3 

3 

na 

na 

Pilot screw- setting 







(turns out) 

%±% 

2± 

1±H 

1± l /8 

preset 

preset 

Air jet 

na 

na 

150 

150 

na 

100 

Float level (mm/in.) 

21/0.83 

21/0.83 

22/0.87 

22/0.87 

12.5/0.5 

15.5/0.61 


na: not available 
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ELECTRICAL SYSTEMS 


ALTERNATOR OUTPUT TEST 

1 Check the state of charge of the battery 
li kitten voltage is less than 12 volts, or if spe¬ 
cific gravity of the electrolyte is less than 1 26. 
recharge the kitten k'-fore proceeding with 
the test 

2 Tin* test is performed using an ammeter 
and a voltmeter Connect the ammeter as 
follows disconnect the positive ( + ) battery 
cable and connect it to the positive side of the 
ammeter, connect the negative ( —) side of the 
ammeter to the jxisitive battery terminal. 
Connect the voltmeter as follows: connect the 
positive side of the ammeter to the positive 
battery cable, and ground the negative volt¬ 
meter lead on the engine. 



Connect (he recVwhite (1) lead to the positive side 
of (he ammeter (2), and connect the voltmeter (3) to 
the positive battery (4) terminal and ground 

J. Re<j/wh(t* l*od 3. Voltm*l«r 
2. Amm«l*r 4. 6otl«ry 

3 Start the engine and check the amperage 
and voltage output of the alternator under 
k)th day nding (lights off) and night riding 
(lights on) conditions. If the readings obtained 
are noticeably greater or smaller than those in 
the accompanying table, adjust the regulator. 
Slight variation is acceptable due to the effect 
of the state of charge of the battery upon alter¬ 
nator output. If alternator output is satisfac¬ 
tory but the battery has discharged during 
use. refer to the section on testing the recti¬ 
fier. 

NOTE: The 650 is tested with the head¬ 
light on “High" beam. The readings 
should show initial charging beginning at 
1,650 rpm and should indicate a minimum 
of zero ampstN volts at 5,000 rpm. 


Alternator Output (350/400) 


© © 



REGULATOR ADJUSTMENT 

350/400 

NOTE: Perform the following tests with a 

fully charged battery 

1. Connect a DC voltmeter from the regu¬ 
lator ignition terminal to ground, then discon¬ 
nect the white lead from the field terminal (F), 
and connect an ammeter between the lead 
and the terminal. 

2 Take a field current reading with the 
engine idling, and compare it with the Mode 1 
limits given in the accompanying chart. If the 
value found exceeds the value given, either 
the regulator or alternator field coil is defec¬ 
tive. 


Mode 

Field 

Current 

Vo/fape 

I (idle) 

2.4-2.6A 

to 13.2V 

II 

1 2-1.3 A 

I3.5-14.5V 

III 

0-1 2A 

14.0-15.0V 


3. Slowly increase the engine speed until 
the ammeter needle defleets to read half the 
Mode I value, and compare the reading at the 
moment of deflection w ith the Mode II value 
given in the accompanying chart. 

4. Increase the engine speed to at least 
4,(XX) rpm, and note the maximum voltage 
reading. The field current and voltage should 
agree with the Mode Ill value given in the 


chart. If the field current doesn’t decrease as 
voltage increases, the regulator is defective, If 
the field current and voltage values do not 
agree with those given in the chart, the regu¬ 
lator should be adjusted. If the voltage is in 
excess of I5.0Y the sy stem is overcharging. 

5. Armature and angle gap are adjusted si¬ 
multaneously by bending the holder until 
gaps of 0.012 in. (0.3 mm) 0.08 in. (0.2 mm) 
respectively are attained. 

6. Adjust the point gap by bending the 
lower point bracket until a gap of 0.01S in 
(0.45 mm) is attained. 

7. Correct the voltage readings by bending 
the adjusting arm up to increase the charging 
voltage, or down to decrease it. 



Adjusting gap by landing the adjusting arm 



Checking clearance lie tween the top point (1) and 
the lower one 


£nc»n«* rpm 

1000 

2000 

3000 

4000 

5000 

6000 

7000 

8000 

Charging current (amps) 

Night riding (headlight on) 

1 6 

1 9 

20 

1.8 

1.6 

1.5 

14 

1.4 

D.i\ nd*ng (headlight off) 

— 

— 

1 

2.6 

20 

1.6 

1.4 

14 

Balters terminal voltage 

12 5 

112 

15 

15 

15 

15 

15 

15 


Alternator Output (500/550) 


f. ngtn* rpm 

iooo 

2000 

JOOO 

4OO0 

5000 

6000 

7000 

8000 

Charging current (amps) 

Day riding (headlight off 

65 

0 

2 4 

1 3 

10 

1 0 

0 8 

06 

Night nding ( headlight hi 

2-3 

1 

I 

1 

1 

I 

1 

1 

Battery terminal voltage 

12 

12 t 

13 2 

14 5 

14 5 

14 5 

14 5 

14.5 
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500/550 

NOTE: Perform the following tests with a 

fully charged battery. 

1. Disconnect the three wires at the regula¬ 
tor. marking them so that they can lx* re¬ 
placed on the same terminals. Take out the 
two mounting kilts and remove the regulator 
unit. 

2 Remove the two screws and take off the 
regulator cover. 

3. Examine the condition of kith sets of 
contac t points. If dirty or pitted, they may k* 
cleaned up with fine emery paper 

4 Measure the core gap with a feeler 
gauge If the gap does not measure within 
0 024 - 0.0-40 in. (0.6-10 mm), loosen the 
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Regulator adjusting point* 

A Cor# gop 1. Cor# gop odjwtrtng *er#«r 

£ Poinl gop 2 P»r>f gop o4ju*t.ng »cr#» 

3. Mov#«bU contact 

core gap adjusting screw and move the point 
body up or down as required 

5 Measure the gap of the upper point set 
in the same manner The promts should \e 
gapped at O.OOfi in. 0 2 mm To adjust the 
gap, loosen the adjusting screw and move the 
lower contact up or down as required 

6 Temporarily install the regulator with 
one of the mounting boks, leasing the cover 
off Connect the three wires 

7 Dx>sen the voltage adjusting screw lock¬ 
nut If the alternator output test show ed insuf¬ 
ficient output turn the voltage adjusting 
screw clockwise about one-quarter turn If the 
test showed output to lx- excessive, turn the 
screw counterclockwise about one-quarter 
turn. Tighten the locknut and rerun the alter¬ 
nator output test Readjust the screw as neces¬ 
sary to obtain satisfactory alternator output 

% If alternator output is unstable or excev 
sise after the regulator has been adjusted 
properly, chances are that the regulator is 
faulty If alternator output is insufficient and 



Loosen the locknut 2 and rotate the adjusting 
sere** 1' to correct sokage 

cannot lx- brought up to specification through 
regulator adjustment the alternator itself 
should he suspected Before proceeding any 
further, make sure that the battery is produc¬ 
ing at least 12 volts at the terminals, and that 
none of the cells are dead or have a noticeably 
lower specific gravity than the rest If the bat¬ 
tery checks exit all right, replace the regulator 
or check into the alternator refer to the Al¬ 
ternator Service" section as indicated 

TESTING THE RECTIFIER 

Except 650 

If alternator output is satisfactory but the 
battery discharges as the engine is running it 
is quite possible that the rectifier is not func¬ 
tioning properly This is assuming of course, 
that the battery is not old and tired or has one 
or more bad cells Before removing and test¬ 
ing the rectifier make sure that it is sohdh 
mounted on the frame The rectifier is 


grounded through its mounting and will not 
operate without a good ground. 

CAUTION Do not loosen or tighten the nut 
that holds the rectifier unit together, as this 
will adversely affect operation of the recti¬ 
fier 

1 To test the rectifier, first pull apart the 
plastic connector, unscrew the mounting nut, 
and remove the rectifier unit Inside the recti¬ 
fier are six diodes w hich, if functioning prop¬ 
erly, will allow electricity to pass in onh one 
direction. 

2 Check the diodes, using either a mul¬ 
timeter or a test light arid the motorcycle bat¬ 
tery If the test light arid battery are to he 
used, simply run a length of wire off one of the 
battery terminals and connect one of the test 
light leads to the other terminal. The two free 
wire ends will be used to check electrical con¬ 
tinuity of the diodes 

3 Connect one of the leads to pin number 
4 m the connector block and touch the other 
lead to pins 1, 2, and 3, in turn Now, reverse 
the leads and repeat tlx- procedure The test 



Rett her 1 with coupler 2 attached to te*»er 



2. Y#fio« 3 - Or##»t 
3 

Schematic diagram of rett'her -how g connector 
pin arrangement 


light should light or the rneter needle re¬ 
spond in one direction only 

4 If all is well so far, connect one of the 
leads to pin 5 and touch the other to pins I, 2 
and 3 again Reverse the leads, as before, and 
repeat. 

5. Continuity in both directions or in nei¬ 
ther direction (when reversing the leads) in¬ 
dicates a defective diode, in which case the 
rectifier unit must be replaced 

NOTE On an ohmmeler, “continuity will 
he indicated hy a resistance of 5-40 ohms 
“So continuity " hy a resistance of UX) or 
merre ohms. 

The diodes are quite susceptible to failure 
from excessive heat and electrical overload 
Observe the following precautions to avoid 
rectifier failure. 

a Do not use high-vokage test equip¬ 
ment to test the rectifier diodes. 

b Do not run the engine at high rprn 
with the rectifier ~K’ terminal discon¬ 
nected, or else the high voltage that is pro¬ 
duced w ill damage the rectifier 

c Do not quick-charge the battery 
high-output charging eqoiprrient without 
first disconnecting one of the battery cables 


REGULATOR/RECTIFIER (650) 
1979-1980 

Testing for the unit regulator rectifier is 
done with an ohmmeter 

Resistance lx-tween green and any yellow 
lead should be 5-40 ohrns 

Resistance in the reverse direction should 
be at least 2 (/X) ohms 

Resistance between the red white lead 
and any yellow lead should be 5-40 ohrns. 

Rev ersing the probes should yield at least 
2 (XX) ohrns 

1981 

Regulator and rectifier are tested separately 
Refer to the following charts 


Rectifier 



UMi-WW, 


rdi* j 

Veil* 2 

Veils* 3 

RedNSTute 


V. 

V, 

V. 

*/. 

Green 

0 5-50 


0 5-50 

0 5-50 

0.5-50 

Yellow 1 

© 

l 

V. 



X 

Yellow 2 

0 5-50 

-J. 

X 


X 

YeDow 3 

0 5-50 

* 

X 

V, 



Regulator 
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Alternator service 

Remove the alternator cover and I lie Com* 
(xnients will lx* accessible lor testing 

Field Coil Test (650) 

C'arlxvn hrnslies are tnxrk<*d with scril**d 
lines WIkmi ssear reaches these lines the 
brushes must Ik* replaced 

Field coll resistance should lx* a less 
ohms 

Field Coil Test (Except 650) 

( lut k continuity Ixtween the two field coil 
leads white and green using a niii)ti-t<*st<*r or 
a test light and the Ixittery II there is continu- 
its the field Coil is satisfactory Standard field 
onl resistance is I 9 ohms, r It) percent llx* 
field coil can lx* removed Innn the cover hs 
simph taking out the tluee mounting screws 
under the plate on the outside of the t *ver 



Testing the h<*I<i coil (1) leads with a multi-tester <2> 


Stator Coil Test (All) 

Check for continuity Ixtween tlie three sta¬ 
tor toil leads yellow in the same manner as 
the field coil test If there is continuity, the 
stator coil is satisfactory Standard stator resis¬ 
tance is 0 61-0 69 ohm for the 350/400, 
0.32-0 3S ohm for the 500/550 and 0.41- 
0.51 ohms for the 650. To remove the stator 
from the cover, simply take out the three 
mounting screw s. 



IrsOnit thr viator coil leads I) with a millli-trstet 


Rotor (All) 

Tin* alternator rotor nerd not In* removed 
at this time If it Uiust lx* taken off pull it olf 
the crankshaft alter tin* retaining Imlt has lx*en 
rmnmed, using Honda tool number 
07011-33301 150 100 or 07933 2160000 

500 550' to as old damage to tin* rotor or 
cranksh.ift tap*r When reinstalling the rotor, 
tighten the retaining nut to 29 ft lbs Itw> 
or 30 ft lbs 1 500 550 . or 36 13 It lbs 650 

610 


BREAKER POINT 
IGNITION SYSTEM 

The ignition system <»>t»*ists crj the lmttrrv 
breaker |Xnnts csuls condensers sjurk plug 
caps, and s|iark plugs 

Fhere are two sets of breaker points and 
two ignition coils Kach coil firt*s two cylin¬ 
ders The\ are paired \os 1 and 1 ,uid \os 2 
and 3 

1 In the es ent of failure ol the ignition s\ s- 
tem first check the fuses if all are m working 
onler dxvk that tlx snap connectors for the 
coils and breaker point* are all c lean and tight 

2 If these items are all m working order, 
the problem mav lx* isolated to the coils, 
condensers, or plug caps 

3 11 only one os Under fails to fire, and the 
problem is not a loose connection or defective 
spark plug. sus|x*c1 the plug cap The caps art* 
fitted with a resistor to present radio in- 
terlerencY* while in ojx*ratinn. and heat and 
vibration mas cause the suhie of this resistor 
to increase considerahls. even to Ix-coming ;ui 
ojx*n arc utt 

The easiest was to see if a misfire is due to a 
do feet is e cap is to switch the plug lead of the 
non-firing es Under svith its corresponding cs I- 
inder d-4, 2-3 If the dead cylinder lx*gins 
to fire and the other cs finder ceases, the prob- 
lein is th<* plug cap Tlx* caps should lx* re¬ 
placed as a set 

Functional caps will base a resistance of 
5.000-7,500 ohms t’siially, when resistance 
reaches about 9,000 ohms, the plug for that 
cap will no longer fire* 

Caps arc* easily removable In unscrewing 
them from their cables. 

4 Defective condensers are seldom a prob¬ 
lem, since these are now usually replaced 
akmg svith the breaker |x>mts Defective con¬ 
densers will cause considerable arcing or 
sparking lie tween the breaker point contacts 
while* the machine is running, and this should 
lx* cause for replacement Ix-fore tiles fail com¬ 
pletely Badly honied or pitted ixiiuts contact 
surfaces can also lx* caused In defective con¬ 
densers. as well as by improper adjustment If 
the points are in Isul condition, re place* tliemi 
and the condensers as well. 

5 Condenser e ajxicits can lx* checked svith 
electrical test eepupnu*nt if available* in place 
on the machine* provided that the condenser is 
first disconnected fmm the primary tenninal 
Capacitance should lx* 0 22 MFD <350/400) or 
0 24 MFD 1.500.550' The* resistance ol tlx* 
condensers slxmld lx* in e*uvss of 10 Mil A 
sanation of lO't in either reading is allowable* 

NOTH Be sure that the Irrrukcr points for 

the amtnnr bring tested are o/>< u during 

the test 

6 If the conelemsers are* not suspect, check 
the ignition csuls Coils should In* chcck«*d for 
continuity «>f the windings First disconnect 



Trsling I hr ignition mil tor c >- 


the blue and the hlack/svhitc leads fromhe 
left csnl and check for continuity betw» n 
these le*ads. II there is none, the coil inu fie 
rc*plac*ed. 

For tlx* other coil, carry out the same st 
Im tween the yellow and the black/svhite lets. 

( heck lor continuity on the high-teiem 
side of each coil. Disconnect the two spk 
plutg leads of one of the coils and check e 
continuity lx*tweeu them If none exists, 
place tire coil. Repeat the test with the ot»r 
coil. Rememlx*r y ou will lx* checking coni 
nits lx*tween plug leads I and 4 and leads! 
and 3 

7 Coils are secured to the frame svith tn 
Ixdts and are easily removed if defective > 
disconnecting the wires, and removing i» 
lx)lts iifter the gas tank is taken off. 

TRANSISTOR IGNITION 
Pulser Generator 

Check the coil resistance after disconnect!! 
the wiring coupler beneath the right sic 
cover. 

Resistance between the yellow and tl 
yellosv/svhite leads should he 530 plus < 
minus 50 ohms This is for cylinder Nos. 

& 3. 

Resistance for cy linder Nos. I and 4 
checked between the blue and the but 
white leads. It should have the same value 

Spark Unit 

Disconnect the wires at the pulser gen 
era tor. 

Attach the positive probe of a v oltmeter t( 
the blue/yellow tenninal or the yellosv/svhite 
terminal of the 6-prong connector. Ground 
the negative meter probe. Turn on the igni¬ 
tion switch. 

Ground each terminal (blue/white or 
yellosv/svhite of the 4-prong connector in¬ 
termittently. 

Tlx* voltage should change from 12 \ to 
zero in each test. 

The blue/svhite terminal is for cylinder 
Nos. 1 and 4. The yellosv/svhite is for cylin¬ 
der Nos. 2 and 3. 

STARTING SYSTEM 

The starting system consists of the starter 
motor and clutch, tlx* solenoid, and the 
handlebar-mounted starter switch W hen the 
button is pressed, the electrical circuit to the 
solenoid is closed and the solenoid is acti¬ 
vated, sending the hatters current directly to 
the starter motor The starting system is iplite 
reliable and it is unlikely that any major prob¬ 
lems will arise 

Testing 

The following two paragraphs are applicable 
to machines with a switch, a by-pas* is incor- 
|x»rated to kill the headlight when tlx* starter 
is used 

If the starter will not operate, switch on the 
headlight and observe its intensity II it is dun 
when the starter is not lx*ing operated, check 
the hatters connections and recharge the liat- 
ters 11 the headlight d(x*sn‘t light. cht*ck the 
Itisr the hatters connections, tlx* ignition 
switch and its connections, and check the con¬ 
tinuity ol tlx* wire lx*tween the ignition switch 
and tlx* hatters 

li the headlight is bright, press the starter 
button momentarily .uxl svatch the light If it 
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IGNITION (MAIN) SWITCH 

Pull the ignition switch connector apart ami 
check continuity of the switch in its three ]»si- 
tions using the accompany mg chart .is a guide 
IfiUiN part of the test shows the switch to he 
faulty, the switch should l>e replaced 

The switch can Ik* removed after the retain¬ 
ing nut has 1k*cii unscrewed 




B.\T 

ic 

1L 1 

TL2 

U.ff 




flrou n 


Color 


Red 

Rltuk. 

White 

Brou n 


OFF 






! 

0 — 

-0 

0- 

— 0 

Key 






position 

2 

o— 



— 0 


FRONT AND REAR BRAKE 
LIGHT SWITCHES 

The front brake light switch is located be¬ 
tween the fork legs just under the headlight. 
To check its operation, connect the two test 
leads to the switch terminals, leaving the 
switch wires connected, and operate the front 
brake lever. If the tester does not show conti¬ 
nuity' as the brake is applied (ignition on), 
cheek to see if there is electricity at the switch 
power supply lead (black wire). If there is, 
replace the brake light switch. II there is not, 
check the continuity’ of the black wire be¬ 
tween its connections at the brake light switch 
and ignition switch to determine if there is a 
loose connector, a short circuit, or a break in 
tlie wire 

The front brake light switch can Ik* re¬ 
moved by pulling off the wires and unscrew¬ 
ing it. It may lx* necessary to bleed the brake 
after installation. 

The rear switch may be tested in the same 
manner as the front switch. Make sure that it 
is not simply improperly adjusted and that the 
spring is strong enough to actuate it. Adjust¬ 
ment can lx* made by turning the large nut on 
the switch. 

HORN BUTTON AND HORN 

If the horn is not working, check to see if it 
is receiving electricity by connecting the 
tester between the light green wire at the 
horn and a good ground (such as the engine 
crankcase). Turn on the ignition and press the 
hom button. If the tester responds, the horn 
is faulty or is not properly grounded. If the 
tester does not respond, connect the tester 
lead to the light green wire in the headlight 
shell and press the hom button again (ignition 
on). If there is still no electricity available, 
replace the hom button. If there is electricity 
at the headlight shell but not at the hom. 
check the green wire for loose connections or 
a short circuit between the headlight and 
hom. 

NOTE: Horn loudness can be increased by 
turning the adjusting screw in (clockwise). 
The hom button and turn signal switch are 
in the same switch case, which can be re¬ 
move d after the screws in the Ixittotn half of 
the case are taken out 

TURN SIGNAL SWITCH 

To check operation of the turn signal 
switch, pull apart the connectors for the 
orange, grav, and blue wires in the headlight 
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shell. Check continuity of the switch in its 
three jx>sitions with a multitester or test light 
and Iwttery, using the accompanying chart as 
a guide. (Be sure to connect the tester to the 


Knob 

Blue 

Lead 

Cray 

Lead 

Orange 

lead 

R 

0 - 

- 0 


OFF (center) 

L 


0 - 

- 0 


three wire ends leading to the switch, not the 
turn signal bulbs.) If any part of the test shows 
the switch to be faulty. it shou!d,lx* replaced. 

To remove the switch, take out the screws 
at the Uittom of the switch ease and separate 
the upper and lower halves of the switch. 

LIGHTING SWITCH 

To check operation of the lighting switch, 
pull apart the connectors for the black, blue, 
brown/white, and white leads in tlx* headlight 
shell. Check continuity of the switch in its dif¬ 
ferent positions, using the accompanying 
chart as a guide. (Be sure to connect the tester 
to the three wire ends leading to the switch, 
not the lights. The brown/white win* is for the 
highbeam indicator light.) If any part of the 
test shows the switch to be faulty , it should lx* 
replaced. The switch can lx* removed after the 
screws in the bottom half of the case have 
been taken out. 


U'irr 

Color 


1C 

Black 

UB 

Blue 

TL 

Broun / 
White 

LB 

White 


I! 

0- 

— 0 — 

— 0 


ON 

P 

0- 


— 0 



L 

0- 


— 0- 

— 0 

OFF 


IGNITION KILL SWITCH 

Check operation of the kill switch by pulling 
apart the connectors for the black and 
black/white wires in the headlight shell, and 
testing for continuity of the switch in Ixrth the 
"on” and "oft’’ positions. Electrical continuity 
in either of the "ofT* positions, or lack of conti¬ 
nuity in the “on” jxrsition, indicates a bad 
switch. (Be sure to connect the tester to the 
wire ends leading to the switch, and not to the 
ignition coil and ground.) 


/cnifinn Kill Sh itch 

Vl'lrr Color Black 

Blink White 

ON 0- 

- 0 

OFF 

The switch can lx* removed after 

the screws 

in the Ixittom half of the case have 

lx*eu taken 


out. 

STARTER BUTTON 

Check operation of the starter button by 
connecting the tester IxMween the yellow red 


wire in the headlight shell and ground Ciek 
of continuity with the button depressed in¬ 
dicates a bad switch. 


Marti r Su iti h 

VI ire Color 

Ground 

Yillou Bed 

ON 

0 - 

- 0 

OFF 


The switch can lx* removed after the screws 
in the Ixittom half of the ease have lx*en taken 
out. 

OIL PRESSURE SWITCH 

When oil pressure drops below approxi¬ 
mately 4 3 psi on the 350/400, or 7 psi on the 
500/550, the oil pressure switch closes, com¬ 
pleting the ground circuit of the oil pressure 
warning light which will then light up There 
is no power supplied to the oil pressure switch 
and it must lx* tested using equipment with its 
own jx)vver source such as a multimeter or test 
light and battery. Connect the meter leads to 
the oil pressure switch lead and to ground If 
the tester does not respond, the switch has not 
closed and is defective. (The engine must not 
lx* running or else oil pressure will lx* t<x> high 
to allow the switch to close.) 



Oil pressure* eonlml switch location 


The oil pressure switch is located on top of 
the oil pump. To remove, simply unscrew the 
switch unit after the lead has been discon¬ 
nected. 

NEUTRAL INDICATOR SWITCH 

In the same manner as the oil pressure 
switch, the neutral indicator switch doses and 
completes the ground circuit to the neutral in¬ 
dicator light when the transmission is placed 
in neutral, .it which time the light should go 
on. If it refuses to do this, connect a tester 
with its own power supply to the switch (with 
tlu* transmission in Neutral' means that the 
switch should lx* replaceil 

The switch is kxated on tlx* left-side of the 
upper crankcase 
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WIRING DIAGRAMS 


R. FRONT TURN SIGNAL LIGHT 12V32cp 

OIL PRESSURE LKXT 12V2cp 
NEUTRAL INDICATOR LIGHT 12V2cp 
TURN SIGNAL INDICATOR LIGHT 
12Y2cp 

HIGH BEAM INDICATOR 
LIGHT 12V2cp 


HEADLIGHT BEAM 

CONTROL SWITCH/STARTER BUTTON 


CONTACT BREAKER ContamCONOENSER’ 


HEADLIGHT BEAM CONTROL EMERGENCY STARTER 
SWITCH ARRANGEMENT SWITCH SWITCH 



MAIN SWITCH 

ARRANGEMENT 

X 

BAT 

.6 , 

in .tl> 

Off 




1 

O-i 


°“T° 

2 


i — 

—r-o 


B 

Blue 

Y 

- Yellow 

A 

WYnte 

G 

Green 

R 

Red 

0 

Orange 

Bh 

Black 

0 

Gray 

LG 

light green 

Br 

Brown 

LB 

Light blue 



400 
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WIRING DIAGRAMS 


CC*¥M 7 C* abbanC!**NT 



HEADLOT BEAM 

CONTROL SNITCH STARTER BUTTON 


R FRONT TURN SIGNAL LOT 12V32cp 


SPEEDOMETER UGHT 12V2cp- 


HEAOUGHT 12VS0 AON 


TOCMETER LIGHT l?*2cp 


HO 0E*« POCatc* LOT 12V2cc 1 
KJTBBl LOT !7*2cp 

C*. PRESSURE LOT !7»2cb 
TURN Signal KSOTW lot 17* 2w 


LfRONT TjRN SOAL LOT l2V32tp 


HEADLOT B-AM CONTBX 

s.vtch a??i**:fvent 

EMERGENT 

S*N:TCM 

STARTER 

Snitch 

C *« Tt Lfi 

"*® 

1st! E 

r M j>o*or 

on s _ O^CrO^C 

Off 

r. — 

on 

ON OjO 

Off 

\ r 




HORN BUTTON TURN SOAL SWTCH 


cB'ynkZ 


614 


























































































































































































































































































































































































































































Honda 350-650 Fours 


WIRING DIAGRAMS 
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WIRING DIAGRAMS 




616 


CRMOF 
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WIRING DIAGRAMS 
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CB650 (79) 
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WIRING DIAGRAMS 
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CB650 (HO) 
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WIRING DIAGRAMS 
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CB650 (HI) 
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CHASSIS 


NOTH. Refer to the Central Information 
section for data on tires and wheels. 

WHEELS 

Front Wheel Assembly 

REMOVAL AND INSTALLATION 

]. Raise tin* front wheel off the ground by 
placing a sup|X)rt under the engine. 

2. Disconnect the speedometer cable Irom 
the front hub. 

3. On dual-disc wheels, remove one ol the 
brake calipers. Loosen the axle clamp bolts. 
Remove the axle nut and pull out the axle. 
On single-disc wheels, remove the four axle 
clamp nuts (two on each side) and withdraw 
the front wheel assembly from the forks. 

CAUTION; Do not operate the front lyrake 

while the wheel is removed or the caliper 

piston will be forced out of the cylinder. 

Installation is in reverse order of removal. 
The front axle holder clamps are machined so 
that the forward mating surface is slightly 
higher than the rear mating surface and they 
must lx* installed correctly. Place a straight¬ 
edge on the mating surfaces to determine 
which end is higher, and install the high mat¬ 
ing surface forward Tighten the forward re¬ 
taining nut first, drawing the forward mating 
surface* of the holder clamp flush against the 
fork leg mating surface and then tighten the 
rear nut. 

WHEEL BEARINGS 
Removal 

1. After removing the front wheel, unscrew 
the axle nut and withdraw the axle and axle 
collar. 

2. Remove the screw and remove the 
speedometer gearlxax from the hub. 

3. Bend back the locktabs, and unbolt and 
remove the brake disc. 

4. Remove the speedometer gearbox drive 
flange retainer and O-ring. Remove the drive 
flange. 



5 Unscrew the wheel lx*armg retainer 
from the other side of the hub. Withdraw the 
!x*arings and spacer. 



Installation 

Assembly is die reverse of the above. 

Note the following: 

1. Pack the lx*arings with a good grade of 
wheel lx*aring grease. Put a small handful of 
the grease in the hub its well. 



Removing ihe front wheel hearing retainer 


Slake (t) the bearing retainer in two places 




CORRECT 

Installation of axle caps 


INCORRECT 



1. A.*I* 

2. Screw 

3. Speedometer drive 

4. Bolt 

5. Speedometer drive flonge 

retainer 

6. Speedometer drive flange 
7 O-ring 

8. Wheel beoring 

9. Spacer 

10. Spoke 

11. Hub 

12. Tube 

13. Tire 

14 Tube protector band 
15. Bolonce weight 
Id. Spoke 

17. Rim 

18. Wheel beoring 

19. Oil teal 

20. Wheel beoring retainer 

21. Spacer 

22. Axle nut 


Using a bearing driver (1) lo install a bearing 
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Front w heel assembly (500) 
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2. Do not forget to install the spacer in the 
hub before installing the bearing. 

3. Bearings may be driven into place using 
the Honda service tool or a suitable substitute 
such as the front axle. 

4. Use a new oil seal and lubricate it with, 
oil to make installation into the bearing re¬ 
tainer easier. 



Install the O-ring (2) before fitting the speedometer 
drive cover (I) 



Bend up the locking tab of the tongued washers (1) 


5. Stake the l>earing retainer in two places 
after it is installed. 

6. Do not forget to replace the O-ring be¬ 
hind the speedometer drive flange. 

7. On dual-disc wheels, tighten the axle 
nut to 40-47 ft. lbs. Tighten the caliper 
mounting bolts to 22-29 ft. lbs. 

Measure the gap between the left disc and 
the left caliper holder. It should be 0.7 mm/ 
0.028 in. If it isn’t, pull the left fork slider out 
until the gap is correct, then tighten the axle 
pinch bolt to 11-18 ft. lbs. 


Rear Wheel Assembly 
REMOVAL AND INSTALLATION 

1 Place the machine on the center stand. 
On 350 and 500 models, remove the mufflers. 

2. Remove the rear brake adjuster nut and 
separate the brake rod from the lever. 

3. Disconnect the brake anchor from the 
hub by removing the lockpin and unscrewing 
the nut and bolt. 

4. Loosen the chain adjuster bolt on both 
sides. Remove the cotter pin and loosen the 
axle nut. 



Rear wheel axle mounting and chain adjusters (500) 


1. Cotter pin 4. Adjuster bolt locknut 

2. Axle no! 5. Swing orm pinch-bolt 

3. Adjuster bolt 6. Stopper 


5. PusH the wheel forward and lift the 
chain off the rear sprocket. 

6. Remove the lockbolts and chain adjuster 
stop plates. Withdraw the wheel rearward 
from the swing arm. 

Installation is in reverse order of removal. 
Adjust the chain so that there is in. slack 
at the midpoint of the run. Brake pedal free- 
play should be 1 in. (25 mm). Tighten the axle 
nut to 58-72 ft lbs. 

WHEEL BEARINGS 
Removal 

1. After removing the rear wheel, remove 
the axle from the hub. 

2. On 350/400 models, remove the hub 
circlip and tap the sprocket assembly out of 
the hub. 



Removing the sprocket from the hub (35CV400) 


3. On 500/550 models, l>end down the 
locktabs and remove the sprocket nuts to take 
off the sprocket. 


4. On 650 models, loosen the sprocket 
nuts, remove the flange from the hub, and 
tap the assembly out of the hub. 

5. Unscrew the bearing retainer and drive 
the bearings out of the hub. 

NOTE: On 5001550 models, the bearing re¬ 
tainer has a left-hand thread. 

Installation 

Reverse the removal procedure. Note the 
following: 

1. Pack the bearings with wheel bearing 
grease. Place a small handful in the hub as 
well. 

2. Do not forget the bearing spacer. 

3. The bearings may be driven into place 
with the Honda tool or a suitable substitute. 

4. Use a threat-locking compound on the 
bearing retainer. 


BRAKES 

Front Disc (350-550) 

PAD REPLACEMENT 

1. Check the pads for wear by noting the 
red wear indicator line inscribed on them. 
Replace the pads as a set when either is worn 
close to this red line. 

2. Remove the front wheel. Remove the 
two Ixjlts from the side of the caliper and 
remove the nght-side caliper half. 





Rear wheel and brake assembly (350/400) 


1. Rear axle 

2. Brake arm 

3. Collor 

4. Brake bocking plate 

5. Brake shoe 

6. Brake shoe spring 

7. Brake com 

8. Wheel beoring 

9. Spacer 

10. Hub 

11. Damper 


12. Spacer 

13. Wheel bearing 

14. Dust teal 

15. Bearing retainer 

16. Rear sprocket 

17. Sprocket plate 
IB. lock washer 

19. Washer 

20. Circlip 

21. Spacer 

22. Axle nut 
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Hr must* the oahj>eT |m>Iu I l» separate the t-dli|X‘r 
liaKrs 




The cotter pin (3) holds the fixed pad (2) in the cali¬ 
per half (1) 


3. Remove the pad from the piston side of 
the caliper. Withdraw the cotter pin and re¬ 
move the pad from the other caliper half. 

4 Before installing the new pads, apply a 
small amount of silicone grease to the pad slid¬ 
ing surfaces on the caliper as shown. The 
grease serves to keep pad operation smooth by 


APPLY GREASE HERE 



When fitting pad* (2 and 3) into the caliper halves (1 
and 4), lightly grease the assemblies as shown 


repelling dust and water as well as providing 
lubrication. Use grease sparingly and do not 
allow it to contact the pad friction material. 

5. Install the new pads in the caliper halves 
and l>olt the calijx'r together. 

6. Install the Iront wheel, and adjust the 
caltl x*r as outlined in the “Maintenance ” chap¬ 
ter. Avoid hard applieation of the brake for 
alxjut fifty miles to aid seating of the pads. 

BLEEDING 

1 Top up the reservoir with brake fluid 
and replace the cap to keep dirt and moisture 
out and the fluid in. Cover the gas tank with a 
thick cloth to avoid damage due to spilled 
brake fluid 

2. Attach one end of a small diameter rub¬ 
ber hose to the bleed valve on the caliper, and 
place the other end in a jar which contains 
several inches of clean, new brake fluid. Be 
sure that the end of the hose is submerged in 



1 

Boot clip 

15 

Coliper holder joint 

2. 

8oot 

16 

Coliper holder 

3 

Inferno! circlip 

17 

Coliper odjutt bolt 

4. 

Pillon 

18 

Caliper holt (inner) 

5 

Primory cup 

19 

Pod (inner) 

6 

Oil cup cop 

20 

Cotter pin 

7 

DiopKrogm 

21 

Pod (outer) 

8 

Motter cylinder 

22 

Pillon 

9 

0.1 bolt 

23 

Coliper holf (outer) 

to 

Front broke koie 

24 

8leeder volve 

M 

Stop twitch 

25 

Coliper securing bolti 

12 

3 woy joint 

26 

Front broke due 

13 

Front broke hote 

27 

Coliper holder 

14 

Front broke pipe 

78 

Disc cover 


this fluid. Arrange the hose so that it loops 
upward after leaving the bleed valve, and see 
that it has no kinks or sharp bends. 



Attach 4 hlccdcr host* < 1) to the bleed valve (3), and 
run the hose into a container (2), immersing the 
hone end in c lean brake fluid 

3. Pump the brake lever rapidly several 
times until some resistance is felt and, holding 
the lever against the resistance, open the 
bleed valve about one-half turn. When the 
lever Ixittoms, close the valve (do not over¬ 
tighten) and then release the lexer. 

4 Repeat this operation until no more air is 
released out of the hose and the brake lex er is 
Ann in operation. Check the fluid lex-el in the 
reservoir often to make sure that it doesn't go 
dry and draw more air into the system. Do not 
reuse fluid that hits lx*en pumped out of the 
system. Do not use fluid that hits lx*en stored 
for more than a fexv weeks after the seal on its 
container has been opened, its brake fluid xx ill 
absorb moisture from the air and max corrode 
the master cylinder and caliper. Be sure to 
refill the reservoir to the level mark (do not 
overfill) when through Avoid overtightening 
the cap or fluid xvill xveep around the cap 
edge. 

CALIPER 

Leakage of brake fluid from around the cali¬ 
per piston indicates that the caliper assembly 
is xvom or damaged and the* cause should be 
investigated immediately. To remoxe, in¬ 
spect, and rebuild the caliper assembly 

1. Remoxe the front wheel 

2. Unscrew the hydraulic line connection 
at the caliper and catch the fluid that drains 
from the line* in a suitable container and dis- 
jx)se of it. (Do not reuse old brake fluid.) 

3. Unscrexv the three cali|x*r mounting 



Caliper mounting bolls (1 and 2) and adjusting 
stress (3) locations 
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Disc brake assembly 


lie-moving the piston (2) from the caliper half (1) 
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holts at the left fork leg and remove the cali¬ 
per. 

4. Remove the two bolts and separate the 
caliper halves. 

5. Remove the pad seat from the caliper 
piston and withdraw the piston. 

6. Remove the seal from the cylinder 
using a plastic or wood instrument to avoid 
damaging the bore. 


Measuring the piston lx>re (1) and piston (3) with 
micrometer {2 and 4) 

7. Examine the cylinder bore and piston 
surface for scoring and pitting, and replace if 
damaged. Cylinder bore diameter should not 
exceed 38.215 mm (1.504 in.) and piston di¬ 
ameter should not lx* less than 38.105 mm 
(1.500 in.). Maximum calculated clearance be¬ 
tween the piston and cylinder is 0.115 mm 
(0.0045 in.). Replace parts as necessary. Clean 
all components and dry with compressed air. 

8. Use a new seal in the cylinder l>ore and 
lubricate it thoroughly with fresh brake fluid 
lx*fore installing. Make sure that it is seated 
properly in its groove. 

9. Lubricate the piston with brake fluid 
and install it in the cylinder. Be careful not to 
twist the seal or force it out of the groov e. In¬ 
still I the pad seat on the piston. 

10. Reinstall the brake pads in the caliper 
halves. Use new pads if the old ones have 
been in contact with brake fluid. 

11. Bolt the caliper halves together and 
remount the caliper assembly on the fork leg. 

12. Connect the hydraulic line and replace 
the front wheel. 


13. Bleed and adjust the brake. Refer to 
the appropriate headings in this section. 

MASTER CYLINDER 

Brake fluild leakage around the brake lever 
and excessive lev er travel (after bleeding the 
brake to make sure that there is no air trapped 
in the hydraulic system) are indications of 
master cylinder malfunction. The rebuilding 
procedure is as follows. 

NOTE: Be very careful, when removing and 
replacing the master cylinder, in filling the 
reservoir. Brake fluid can damage paint and 
plastic, and extreme care should be exer¬ 
cised in its handling. Wipe up any spills im¬ 
mediately. 

1. Place a cloth underneath the connection 
to absorb any spilled fluid and disconnect the 
brake hose from the master cylinder. 

2. Unscrew' the clamp bolts and remove 
the master cylinder from the handlebar. Un¬ 
screw the reservoir cap and discard the brake 
fluid. 

3. Remove the ruhlx»r boot Remove the 
snap-ring and withdraw the washer, piston, 
secondary cup, primary cup, spring and check 
valve. 

4. Check the cylinder bore for scoring and 
pitting, and measure the wear using a dial in¬ 
dicator. Bore diameter should not exceed 
14.055 mm (0.553 in.). Replace the master 
cylinder assembly if damaged or worn. 

5. Clean all components in solvent and dry 
with compressed air. 




The primary cup (1) can be blown oul with com¬ 
pressed air 


Removing the check valve (1) and return spring (2) 


Removing the snap-ring from the master cylinder 
(1) with snap-ring pliers (2) 


Seating the primary cup (1) during assembly 

6. Use a new' seal and lubricate it with fresh 
brake fluid. Install the components in the bore 
as removed. 

7. Mount the master cylinder on the hand¬ 
lebar and connect the brake hose. Do not 
forget to install the two w’ashers at the connec¬ 
tion. 

8. Fill the reservoir to the lev el mark with 
brake fluid and bleed the brake, (Use brake 
fluid conforming to DOT 3 specification.) 


Disc 


1. Lever cop 

2. Brake lever 

3. Retainer woiher 

4. Boot 

5. Internol circlip 

6. Wajher 

7. Piston 

8. Secondary cup 


Master cylinder assembly 

9. Primary cup 
t0. Spring 

11. Check valve 

12. Pivot bolt 

13. Reservoir cap 

14. Cop washer 

15. Diophrogm 

16. Master cylinder body 


T7. Clomp 

18. Spring washer 

19. Bolt 

20. Joint washers 

21. Bolt 

22. Brake hose 


The brake disc normally requires no service 
of any kind. However, if the disc becomes 
scored for any reason, it should be replaced 
and a new set of pads should be installed. A 
badly scored disc will reduce the effectiveness 
of the brake and shorten pad life considerably. 
If the front brake lever oscillates or fluctuates 
when the brake is applied at speed, the indica¬ 
tion is that the hrake disc is warped or bent. 
Check the run-out of the disc with a dial in¬ 
dicator and replace it if run-out exceeds 0.3 
mm (0.012 in.). To replace the disc: 

1. Remove the front wheel. 

2. Bend back the locktabs, unscrew' the six 
nuts, and remove the disc from the hub. 

3. Mount the new disc on the hub and 
tighten the nuts evenly, using new locktabs to 
secure the nuts. 

4. Examine the brake pads and replace 
them if they are close to the limit of wear or 
have worn in an unusual pattern. 

Front Disc (CB650) 

PAD REPLACEMENT 

1. Remove the caliper cover. Take out the 
clip. 
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2. Posh tlu v caliper as far as possible to¬ 
wards tbe wheel and push the piston all the 
way in. 

3. Remove the pins, brake pads, and 
shim. 

4. When fitting new pads, apply a coat of 
silicon grease to both sides of the shim. 

5. Install the new pads with the shim on 
the piston side of the pad. Kit the pins, clip, 
and loser. 

BLEEDING 

See ’ Bleeding.” under “Front Disc (350- 
550',” above Procedures are the same. 

CALIPER 

1. Taking rare to avoid damage to 
painted surfaces, place a container beneath 
the caliper brake line banjo and remov e the 
banjo bolt. 

2. IvOosen the two caliper shaft bolts 
gradually and evenly while pressing them in. 

3. Remove the caliper from the fork 
slider. 

4. Remove the piston boot. 

5. Place a rag over the piston and hold 
the caliper with the piston facing down. 
Apply low-pressure compressed air to the 
banjo bolt fitting to push out the piston. 

6. Pry out die fluid seal, taking extreme 
care not to scratch die caliper bore. 

7. Clean all metal parts in clean brake 
fluid. All rubber parts should be replaced as a 
matter of course. 

8. Check the outside surface of die piston 
for scratches or signs of wear and replace it if 
the piston Surface is not perfect. Measure the 
OD of the piston. If it is under 42.800 mm 
(1.6S50 in.) replace it. 

9. Check the caliper bore for similar 
damage. Make sure that the fluid seal groov e 
is perfectly clear of foreign matter. Measure 
the inside diameter of the caliper bore. If it is 
more than 42.940 mm (1.6905 in.), replace it. 

10. Assembly is the rev erse of disassem¬ 
bly. Use all new rubber parts. Be sure to lub¬ 
ricate the piston and seal with medium grade 
high temperature silicon grease or some new 
brake fluid before assembly. 

Be sure that the fluid seal is firmly seated 
in its groove. 

Be sure to install the piston with the boot 
lip facing out. 

Tighten the caliper shaft bolts to 22-29 ft. 
lbs. 

NOTE: On some models the upptr calip(r 
bolt has a rubber seal and is marked for 
location. 

CALIPER CARRIER 

The caliper carrier will remain on the fork 
slider when the caliper halves are removed. 
When rebuilding the system, remov e the two 
carrier bolts and separate the components. 
Clean all metal parts in clean brake fluid. Re¬ 
place the caliper shaft o-rings and boots. 
Lubricate the o-rings with silicon grease or 
new brake fluid before* assembly. When as¬ 
sembling. lx* sure* that the boots are seate*d in 
the* caliper shaft grooves. Tighten the carrier 
bolts to 22 29 ft lbs. 

MASTER CYLINDER 

The master cylinder components are the* 
same* as deScnbeel for the Front Disc (350- 
550 above. Refer to that section 
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DISC 

Replace the disc if measured thickness is less 
than 6.0 mm (0.24 in.) at any point, or if the 
disc surface is waiped, scored, or otherwise 
damaged. 

Rear Drum 

Rear brake lining wear on newer models 
can lx* determined hv me.ms of the wear in¬ 
dicator pointer fitted to the brake lever on the 
hub. If the pointer lines up with the red slash 
mark when the brake jx*dal is fully depressed, 
the linings are worn lx*yond use and should la¬ 
ri* placed. 

On older models, observe the angle formed 
In the brake lever on the hub anil the brake 
rod when the brake is fully applied. W hen the 
lev er and rod form an angle greater than 90°, 
the shoes should lx* replaced. The replace¬ 
ment procedure is as follows: 

1 Remove the rear wheel. 

2. Unscrew the axle nut and withdraw the 
axil*. Separate the backing plate from the 
brake drum. 

3. Remove the cotter pin anil washer from 
each brake shoe pivot and lift the shoe away 
from the backing plate. Minimum acceptable 
lining thickness at am jKiint is 2.0 mm (0.08 
in.) for the 500/550/650 and for the 350/400 it 
is 2.5 mm (0.1 in.) 

4. Check the linings for scoring or emlx-d- 
ded foreign matter, and replace them if neces¬ 
sary. Oil or grease-impregnated linings should 
also be replaced. 

5. Break the glaze on the linings with 
some medium sandpaper, but lx* sure to clean 
them thoroughly lx*fore installation. 

6. Check tlx* condition of the brake 
springs, and replace them if badly rusted or if 
the ends are deformed. 

7. Apply a light coat of grease to the brake 
shoe pivots and the actuating cam. Install the 



Remove* tlx* toller pins (3) and washers (2), then 
fold flu* shoes (t) off ihe hacking plate and remove 
the -springs (4) 



Measuring shoe material (2) with a vernier c.tltper 

( 1 ) 


springs and shoes as on removal, using new 
cotter pins. 

8 Inspect the condition of the brake 
drum surfaces There should lx* no scoring. If 


scored, the drum can sometimes lx* salvaged 
by having it turned down on a lathe. Refer 
.work of this nature to a qualified machinist 
9. Measure the inside diameter of tlx* 
drum in two directions, perpendicular to each 
other. A difference in the two readings in¬ 
dicates that the drum is vvarix'd. This condi¬ 
tion is sometimes lelt in an “off-on-off” feeling 
when applying the rear brake, and it, tix>, max’ 
lx* remedied bv turning down tlx* drum 

Maximum allowable brake drum diameter 
is 161 mm (6.34 in.) lor the 350/4(X) and 181 
mm (7.13 in.) lor the 500/550. 

10. Clean the drum thoroughly, removing 
all dill anil dust. 

11 Assemble the drum and huh with tlx* 
axle <ind install the wheel. Adjust the brake so 
that there is about 25 mm (1 in.) of free-pi ay at 
the ix*ilal lx* Id re the shoes contact the drum. 
Avoid heavy braking lor a lew miles if new 
shoes have lx*en fitted. 


FRONT FORKS (STANDARD) 


Removal 

1. Support the front wheel off the ground. 
Remove the front wheel and fender 

2. Remove the caliper from the fork slider 
CAUTION: Do not allow the caliper to 
hang by the brake hose. Tie it out of the way 
with string or wire 

3. Remove the fork filler cap at the top of 
each fork leg. 

NOTE: It may he necessary to remove the 
handlebars to do so, but the controls may l>c 
left connected, and the bars gently laid to 
one side when the mounting holts are re¬ 
moved. 

4. Loosen tlx* upper and lower triple clamp 
pinch Ixilts. 



I'ppcr ami lower lnpl«- clamp Ixilts 

5. Grasp each fork leg, in turn, and remove 
it from the triple clamps by pulling down¬ 
ward If this is difficult, install tlx* filler cap(s), 
threading them in several turns, then strike 
them sharply with a plastic mallet or the like 
to driv e the fork leg down and out of the triple 
clamps. 

Disassembly 

1. Remove the fork spring and gaitor (if fit¬ 
ted). Drain the fork oil. 



J‘ . 


Removing the fork sluler urchp 
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Front lurk assembly (350/501)' 


1 Reflector 

2. Reflector ba»e 

3. Fork leg (right) 

4 Fork spring 

5 Fork tube 

6. Fork slider 

7. Damper 

8. Spring seat 

9. Damper rod nut 

10 Fork assembly (left) 


II. Fork slider 
12 8ush 

13. Headlight mount (right) 

14. Headlight mount (lelt) 

15 Fork boot 

16 Bush 

17. Fork slider alien bolt 
1 8- Fork filler cap 

19. Drain plug washer 

20. Allen bolt washer 


21 Oil seal 
22. Drain plug 

23 Axle cap stud 

24 Axle copnut 
25. Wosher 

26 lockwasher 

27 Circlip 

28 O-ring 

29 Axle cap 



© 

© 

®> 

© 


© 

.© 


Front fork assembly (400550650) 



1. Fork leg 

2. Filler cap 

3. Fork spring 
4 Piston ring 
5. Damper 


6. Rebound spring 

7. Fork tube 

8. Dust cop 

9. Oil lock piece 
10. Circlip 


11 Oil seal 

12. Fork slider 

13. Drain plug 

14. Allen bolt 

15. Axle cop 


2. Remove the fork slider dust seal, if fit¬ 
ted. Remove the slider oil seal circlip 

3. Remove the alien bolt at the bottom of 
the slider and separate the fork components. 

4. The slider oil seal will remain in the 
slider. Oil seals must always be replaced when 
the forks are disassembled. Pry out the old 
seal with a screwdriver or a hooked tool, pro¬ 
tecting the lip of the slider with a piece of 



Removing the slider alien bolt 


wood or soft metal pad beneath your lever. 
Drive new .seals straight in until seated. An 
old seal can Ik* used to drive in the new seals. 
Be sure the seals are driven straight in and not 
cocked or tilted. Seals should lx* driven in just 
far enough to allow fitting the circlip. 

Oil the lips of seals before assembly. 

Assembly 

Assembly is the reverse of disassembly. On 
400/550/650 forks, be sure that the rebound 
spring is in place. 

Installation 

1. Install each fork leg into the triple 
clamp and align the top of each fork tube 
with the surface of the upper triple clamp. 

2. Tighten the upper triple clamp pinch 
bolts, the lower triple damp Ixdts, and fill 
the forks with the correct grade and quantity 
of oil. 

3. The remainder of the prtxedure is the 
reverse of removal. 


AIR FORKS 

WARNING: 1981 models are equipped 
with air forks. Special precautions are 
necessary when attempting to service these 
forks: 

1. Always wear hand and eye protection. 
Fork caps are under air and spring pressure. 

2. Always depressurize the forks before 
attempting to disassemble them. 

Removal 

1. Depressurize the forks and disconnect 
the air hose from the right hose connector. 

2. Disconnect the air hose from tin* left 
front fork. 

3. Remove the front wheel, brake 
caliper(s), and front fender. 

4. Loosen the triple clamp pinch bolts. 
Pull out each fork tube in turn. 

Disassembly 

CAUTION: Fork caps are under spring 
pressure. 

1. Remove the air valve from the fork 
cap. 

2. Install special plugs H/C 095806 and 
P/N Nl 2280-999-95806. 

3. Secure the fork tube in a soft-faced 
vise and remove the fork cap remembering 
that it is under spring pressure. 
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4. Remove tlu* fork spring. 

5 Remove the tlust seal, snap-ring, and 
back-up plate. 

6. Hcmovt* the cap, tool, and seal. Pour 
oil the fork fluid 

7. Extend tin* link tube as lar as jxissi- 
ble. Pour ATE into the fork tube up to the 
bottom of the threads and install the fork 
tube cap 

5. Platt* the seal driver over the fork 
tube Wrap a towel around the seal area. 

Compress the fork tube slowly with a hy¬ 
draulic press until the fork seal is forced out. 
Hold the driver against tlu* seal during re¬ 
moval to keep it from tilting. 

9. Remove* the back-up ring with a mag¬ 
net 

10. Rt'inove the bolt at tlu* bottom of the 
slider. Pull the slider and fork tube apart. It 
may be necessary to work the components 
apart due to the seal which is pressed into 
the slider. 

Inspection 

1. Replace the fork springs as a set if 
either measures less than 473.7 mm (1865 
in.) oil the CB650 or 542.7 mm (21.37 in.) 
on the CB650C. 

2. Minimum acceptable fork tube diame¬ 
ter measured in the area on which the slider 
rides is 34.90 mm (1.374 in.). 

3. Replace the bushing if the copper layer 
shows over more than % of the total surface. 

Assembly and Installation 

Reverse the removal procedures. Note the 
following points. 

a. Install the snap-ring with the ra- 

diused edge facing down. 

b. Fork capacities are as follows: 

C B650 210 cc (7.1 oz) 

CB650C 245 cc (8.3 oz) 

c. Torque tlu* fork tube cap to 11-22 ft. 

lbs. 

d. After the installation, fill each tube 

to 10-16 psi. 

NOTE: Use air only in the forks. 


STEERING STEM ASSEMBLY 


5. With the front wheel ofT the ground, 
release tlu* front forks from a few degrees off 
the centered (X).sition. The fork should fill 
freely to either side of their own weight. If 
they will not, the lx*ari»gs are too tightly ad¬ 
justed, the steering stem is lx*nt, the races are 
extremely worn, or some of tlu* hearings are 
missing. 

6. To adjust the lx*arings, remove the 
upper triple clamp. The lx*arings are adjusted 
by means of the adjuster nut under the upjx»r 
triple clamp. 

7 Tighten or loosen the adjuster nut a little 
at a time until tlu* steering stem adjustment 
conforms to that outlined alxne 

8. If proper adjustment is not possible, the 
hearings and races will probably need to lx* 
replaced. 

Disassembly 

1 Remove the front wheel, front forks, and 
handlebars. 

2. Izxisen the rear pincb-lx)lt on the triple 
clamp, if fitted. Unscrew the steering stem 
nut and disconnect the speedometer and ta¬ 
chometer cables from their instruments. Re¬ 
move the upper triple clamp. 

3. Disconnect the wiring inside the head¬ 
light shell and remove the head-light shell and 
the fork ears. 

4. Loosen the steering stem adjuster nut 
with a pin wrench, then hold the steering 
stem up while unscrewing the adjuster nut the 
rest of the way off. Remove the steering stem 
top cone race and the ball lx*arings from the 
top race. 



Removing tlu* steering stem adjuster (2) with a hook 
wrench (1) 


®—■ 



1. Steering tlem lop nul 

2. Woiher 

3 Bearing adjusting nul 
4. Top race 
5 Ball bearings 
6. Bottom race 


7 Dust seal 

8. Dust seal washer 

9. Steering stem 

10. Tap race 

11. Bottom race 


ing through the frame lug with a suitable 
punch and tapping the race evenly around its 
circumference to remove it from the inside of 
the frame lug. Be sure that the race does not 
become cocked in its seat upon removal. 

New races are installed with a suitably sized 
bearing driver, i.e., one which will drive the 



Using a drift (1) to drive out rates (2) 


nice squarely into its seat. Be certain that the 
race goes straight in. 

These races can also lx* installed using a 
block of hard wood of sufficient size to cover 
the race in place of a lx*aring driver. 


Bearing Adjustment 

1 Tlu* steering stem bearings are uncaged 
#8 balls or 14-in balls. They are adjusted by 
means of a ring nut beneath the upper triple 
clamp. 

2. To check bearing adjustment, support 
the front wheel off the ground. Grasp the tip 
of the front fender and place your other hand 
Ixmeath the lower triple clamp at the frame 
lug 

3. Attempt to move the fork by pulling up 
on the tip of the fender. If play or movement 
can lx* felt at the lower triple clamp, the lx*ar- 
ings arc adjusted too loosely or are worn. 

An alternate method is to grasp the fork 
sliders and attempt to move them back and 
forth in line with the motorcycle No play 
should lx* noted. 

4 Turn the forks slowly from lock-to-l<x*k. 
Movement should lx* smooth, silent, and ef¬ 
fortless. If am binding or uneven movement 
is felt, the balls and races are either t<x> tightly 
adjusted or thev art* worn If the steering feels 
uniformly stiff, the bearings arc* too tight!) ad¬ 
justed. If any noise is noted, the lx»arings are 
damaged or some are missing. 
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Top hearings (1) positioned on ihe nut* 

5. Carefully pull the steering stem out from 
the bottom. Some of the ball lx»arings from 
the lower race will probably fall out at this 
time so lx* prepared for this. 

6. Remove the Iwttom cone race, tlust seal, 
and dust seal washer from tlu* steering stem if 
they are to lx* replaced. These will have to lx* 
pried off with a chisel, therefore only remove 
them if necessary. 

7 The lx*aring races in the frame lug are a 
press-fit and should not lx* removed unless re¬ 
placement is necessary. If replacement is nec¬ 
essary, the old rates can lx* removed by reach- 


Inspection 

1. Wash the ball lx*ariugs in a suitable sol¬ 
vent. 

2. Clean all of the old grease from the lx*ar- 
ing race surfaces, steering stem, and frame 
lug. 

3. Inspect the lx*aring race surfaces. They 
must lx* clean and smooth and free of anv 
cracks, scoring, rust, or indentations. Run 
your finger around each of the lx*aring races. 
Note any roughness or ripples on the race sur¬ 
face. If any imperfections arc noted, lx>th sets 
of races and all of the balls must lx* replaced. 

4. Check the balls themselves for rust, pit¬ 
ting, scoring, or flat spots. II the balls are 
found to lx* defective in any way, tlx* balls and 
!x>th sets of races must lx* replaced 

NOTE. Balls and races must always he re¬ 
placed in a set because worn races will de¬ 
stroy new halls and worn halls will destroy 

new races. 

5 Check the dust seal for condition and 
replace if tom or cracked. 

6. Check the steering stem for cracks or a 
lx*nt condition, this is especially important if 
the bike lias been involved in a spill. 
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Installation 

1. Install the dust seal washer, dust seal, 
and lower cone race on the steering stem. Use 
a good grade of bearing grease to coat the bot¬ 
tom cone race and the upper race in the frame 
lug. 

2. On the 3.50/400, install 19 balls in the 
upper race and IS in the lower. On the 
500/550/650, fit 18 balls into the upper race, 
and 19 in the lower. 

3. When the balls are in place, slip the 
steering stem through the frame lug and hold 
it in place while refitting the top cone race and 
threading on the adjuster nut. 

4. Tighten the adjuster nut all the way by 
hand, rotating the steering stem to work the 
grease into the balls. 

5. Tighten the adjuster nut until the steer¬ 
ing stem turns freely, but has no play. 

6. Install the fork tubes, headlight as¬ 
sembly, and upper triple clamp, flat washer, 
and steering stem nut. Check that the stem 
moves freely to the steering lock of its own 



Tightening down on the stem adjusting nut (2) 
while checking for smooth motion of the stem (1) 



Correct routing for the cables and wiring 


t. Clutch coble 4. Wiring harneu 

2. Broke hole 5. Upper triple clomp 

3. Throttle coble 

weight when released from 5°-10° off center; if 
not check for: 

a. Steering l>earings too tight, 

b. Bent steering stein; 

c. Wont races or balls. 

7. Install the front fender, front wheel, and 
handlebars. 

REAR SHOCKS 

Rear shocks are sealed units which cannot 
be disassembled or repaired. If a shock is 
damaged due to accident or if it leaks oil, it 
must be replaced. Shock absorl^ers are best 
replaced in sets. 

Removal and Installation 

1 The shock absorbers can be removed 
after their upper and lower fasteners are taken 
off. 

2. To remove the spring, first set the cam 
ring on the softest position. Then compress 
the spring by hand or with the aid of the 
special tool and remove the spring retainers. 


SWING ARM 
Inspection 

1. Remove the muffler(s). 

2. Remove the rear wheel, shock absorb¬ 
ers, and chain guard. 

3. Measure the distance between the top 
and bottom shock absorber mounts on both 
sides. The two measurements must be iden¬ 
tical, or the swing arm will have to l>e re¬ 
placed. 

4. Check that the rear wheel mounting 
plates are parallel. 

5. Grasp the legs of the swing arm and at¬ 
tempt to move it from side to side. Any no¬ 
ticeable side-play will indicate that the swing 
arm bushings need replacement. 

The swing arm is most likely to be damaged 
if the machine is operated for any length of 
time with a broken or otherwise defective 
shock absorber. 

Removal and Installation 

1. Proceed as alxne. Then remove the 
swing arm pivot Ixdt nut and pull the pi\ot 
Irolt out from the right side 

2. Remove the swing arm by pulling it 
straight back. 

3. The swing arm should lx* inspected for 
cracks or fractures, esjxcially around the 
welds. 

After removal of the swing arm, the dust 
seals and bushings can lx* replaced. This 
should lx* done even 10,(XKJ miles or more 
often depending on how the machine is used, 
or if the bushings are worn (see “Inspection,” 
alxne). 



Removing tin* swing arm spindle (2) 


4. Remove the bushings, tapping them out 
with a hammer and punch. Once the bushings 
are removed, they should be replaced. 

5. Lubricate new bushings with a good 
chassis grease. Press the bushings into the 
swing arm, then lubricate and install the 
swing arm collar. 

6. Clean out the pivot bolt (500/550) and 
ensure that all grease passages are clear. In¬ 
stall the swing arm on the machine. Grease 
and install the pivot Ixdt .After tightening the 
swing arm piv ot lx)lt nut, mov e the swing arm 
up and down to ensure that movement is 
smooth and effortless. 

FINAL DRIVE 

Chain Removal and Installation 
MASTER LINK CHAINS 

The chain can be separated and pulled off 
the sprockets after the master link has been 
removed. Threading the chain back onto the 
countershaft sprocket is made easier if you 
have an old length of chain lying around that 
you can h<x>k onto the chain on the bike as it is 
removed. Leave the old chain draped over the 
sprocket so that you can hook the good chain 
back onto it and pull it ov er the sprocket when 



DIRECTION OF TRAVEL 

Always install the spring clip with the closed end 
facing the direction of chain rotation 

you are ready to reinstall it. Be sure to install 
the master link clip with the closed end facing 
in the direction of forward rotation of the 
chain. 

ENDLESS CHAINS 

To remove the endless chain it is necessary 
to use a chain breaking tool. A heavy-duty 
chain breaker is av ailable from Honda dealers, 
part number 07062-30050. To break the 
chain using this tool: 

1. Grind or file the pins of the link to be re¬ 
moved flush with the link side plate. Break 



Sw ing arm assembly (5(XVS50) 

1. Collar 3. Spindle 

2. Brake anchor 4. Swing arm 



T. Pin ieol knob 

2. Pin leaf 

3. Haider 

4. Coffer pin 

5. Main bolt 

6. link removal bait 


7. Body 

B. Pin leaf backing plate 
9. Wedge 

10. Grip 

11. Guide 

12. Lever 
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the chain at the master link ^ identifiable In 
the depression in the pin centers*. 

2. Swing the pin seat lucking plate on the 
chain breaker a\va> from the pin seat and 
place one oi the link rollers in the holding lugs 
of the tool 

3. Seat the main Ixilt against the side plate 
ol the link and turn the link removal Ixilt in 
until the pin is drixen out 

4 Place the other link roller in the holding 
lugs and repeat step 3. 



LINK PIN SEAT 
BACKING PLATE 



To install a new master link (replacing the 
chain on the motorcycle): 

1. Insert the master link through the ends 
of the chain so that the side plate is inside 
(closest to the wheel). 



2. Place one of the master link rollers in 
the holding lugs of the tool with the pins fac¬ 
ing the main lxdt 

3 Push the pin seat knob in until it con¬ 
tacts the pin and swing the pin seat backing 
plate over to lock the pin seat in position. 

4 Place the master link side plate in the 
guide block, as shown, so th.it the stMmjx'd 
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letters or numl>ors on the plate face the sur¬ 
face of the guide block (facing out when in¬ 
stalled on the chain). 

5. Back out the link removal Ixilt until it is 
lxdnnd the nose of the main Ixilt 

CAUTION The link removal holt will Ik’ 
damaged if it is allow ed to jtrotrude beyond 
the nose of the main bolt 

6. Place the guide block in the tcxil with 
tlie master link side plate against the pins 
Make sure that the pins are aligned with the 
holes in the side plate. 

7 Turn in the main bolt until the pins 


GUIOE BLOCK 



pass through the plate and seat against the 
recess in the guide block. 

8 Ke]X)sition the guide block so that the 
staking die faces the pin and the protruding 
shoulder of the guide block is Ixdow the side 
plate. 



9. Turn in the main Ixilt until the staking 
die contacts the pin. Check to make sure that 
the die is centered across the pin. 

10. Turn in the main Ixilt an additional % 
turn to stake the pin. Repeat steps 8-10 for 
the other master link pin. Examine Ixith pins 
to make sure that they are properly staked. 




CAUTION: The main bolt must l>e turned 
no more or no less than % tuni Less than % 
turn will not secure the side plate ffroperly, 
and more than % turn may crack the pin 


Chassis Specifications 
350/400 


Brake disc face runout 
Brake disc thickness 
Him runout 

Wheel lxaring end play 
Wheel hearing radial play 
Front axle runout 
Caliper cylinder i.D 
Caliper piston O.D 
Master cylinder I 1). 

Master cylinder piston C) D. 

Bear axle runout 

Rear brake lining thickness 

Hear brake drum 1 I). 

Front suspension spring free length 

Rear suspe nsion spring free length 

Swing arm pivot bnshing-to-center collar clearance 

Swing arm hushing I 1). 


Slrtfu/zirt/ (rum in.) 

Sen i i t ablc 
Limit 
(wrn in.) 

0 3/0.0118, max 

0 3/0.0118. min 

0.9-7 1/0 2717-0.2795 

— 

0 5/0.0197. max 

2 0/0 079 

0 07/0 0028. max 

0 1/0.0039 

0.03/0 0012. max 

0 05/0 0020 

0 01/0 0001 

0 2/0 0079 

38 18-38.20/1 5032-1.5039 

38 215/1 5045 

38 1 15-38 180/1 5000-1.5150 

38 105/1 5002 

1 1 00-14 0-13/0.5512-0.5529 

14 055/0 5533 

13 957-13 984/0.5105-0.5505 

13 940/0.51 SB 

0.01/0 0001 

0 2/0 0079 

19-5 0/0 1929-0.1909 

2.5/0.0984 

100 0-100.3/6 2992-0 3110 

161/6 3386 

•'j 

<S> 

(P 

190/7 ISO 

0 1-0.3/0 0039-0.0118 

0 5/0 02 

21 5-21 552/0 8165-0.8485 

21.70/0 8513 
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Chassis Specifications (cont.) 
350/400 



Standard (nun in.) 

Serviceable 
Limit 
(mm in.) 

Center collar O.D. 

21.427-21.460/0.8436-0.8449 

21.35/0.8406 

Front fork slider I D.~ 

33.000-33.039/1.2992-1.3007 

33.18/1.3063 

Front fork tube O.D. 

32.90-32.98/1.2952-1.2984 

32.875/1.2944 

® 350: 426.5/16.80 ©350: 416/16.39 

400: 478.6/18.84 400: 450/17.72 

@350: 195.8/7.71 

400: 210.4/8.28 



500/550 



Stamford {nun in.) 

Srrt iccablc 

I/tmit 
(mm in.) 

Brake disc face runout 

0.3/0 118, max 

0 3/0.118 

Rim runout 

0.5/0020 

20/0.08 

Wheel bearing end play (HR) 

007/0.028 

0.1/0.004 

Wheel bearing radial play (TIR) 

0.03/0.0012 

0.05/0.002 

Axle runout 

0.01/0.0004 

0.2/0008 

Caliper cylinder I D. 

38.18-3S 20/1.5031-1.5039 

38.215/1.504 

Caliper piston O.D 

38.115-38 4S/1.5006-1.5150 

38.105/1.5002 

Master c\finder I D 

14.00-1 1 013/0.5512-0.5529 

14 055/0.5533 

Master cxlindcr piston O.D. 

13.957-13.984/0 5495-0 5505 

13.940/0.5488 

Rear brake lining thickness 

5 0/0 20 

2 0/0.08 

Rear brake drum I D. 

179.8-180.0/7.079-7.087 

181.0/7.125 

Front suspension spring free length 

451 7/17.78 

125.0/16.73 

Rear shocks spring free length 

210. J/S.283 

205/8 070 

Swing arm bushing I D. 

21.448-21 5/0.844-0 816 

21.8/0.858 

Center collar O.D. 

21.427-21.46/0.813-0.844 

21.4/0.842 


Chassis Torque Specifications 
350/400 


Comitonent 

Thread din 
(mm) 

Torque 
(It lb*) 

Steering stem nut 

24 

57.9-86.9 

Upper triple clamp-to-frnnt 
forks 

8 

13.1-16.7 

Handlebar holder 

8 

13.1-16.7 

Lower triple clamp-to-front 
forks 

8 

13.1-16 7 

Spokes 

Front wheel 

— 

1.9-2 2 

Rear wheel 

— 

1.5-1.9 

Swing arm pivot bolt 

14 

39.8-50.7 

Front wheel axle nut 

12 

32 6-39. S 

Front fork axle caps 

8 

13.1-16.7 

Engine mounting bolts 

10 

21 7-29.0 

Master cylinder banjo bolts 

— 

24.6-289 


500/550 


Torque 

Component (f l lb j) 


Rear brake pedal bolt (8 x 32 hex) 
Step bar nut ( 12 nun) 

Engine mounting bolt 
Engine mounting plate 
Swing arm pivot nut (14 mm) 

Rear shock upper nut (10 mm capnut) 
Rear shock lower l>olt ( 10 x 32 hex) 
Master cylinder banjo bolts 
Brake stop switch 
Front brake disc nuts (8 mm) 

Brake line joint (6 x 28 hex ) 

Brake hose joint 

Master cylinder holt (6 x 28 hex) 

Caliper mounting bolts 

Fork filler caps 

Steering stem nut 

Steering stem bolt (10 x 40 hex) 


13.0-18.1 

36.2-43.4 

21.7- 28.9 
13.0-18 1 

39.8- 50.6 

21.7- 28.9 
21 7-28.9 
24.6-28.9 
24.6-28.9 
13.0-16.6 

5.8- 7.2 
4.3-72 

5.7- 7.2 

24.6- 28.9 

39.8- 47.0 

57.9- 86.7 

21.7- 28.9 


350/400 


Thi 

Com/tottcnt ( 

end d u 
mm) 

i Tarque 

ft Hut 

Front brake disc nuts 

8 

13.0-16.6 

Brake line joint 

6 

5.8-7 2 

Brake hose joint 

— 

4.3-7 2 

Master cylinder bolt 

6 

57-7.2 

Caliper mounting Ixdts 

— 

24.6-28.9 

Rear wheel axle nut 

16 

57.9-72.4 

Rear sprocket nuts 

10 

21.7-29.0 

Rear brake arm pinch-l>olt 

6 

5.9-7.3 

Rear brake anchor 

8 

13.1-16.7 

Rear suspension 

10 

21.7-29,0 

Step bar 

12 

32.6-39.8 

Gearshift and kick-starter levers 

6 

5.9-73 

Seat band 

6 

59-7.3 


500/550 


C nnijianenl 

Tnrquc 
(ft Ihs) 

Rear axle nut 

57.8-72 3 

Front axle cap nuts (8 mm) 

13.0-16.6 

Handlebar holder bolt ( 8 x 40 hex ) 

13.0-16.6 

Front axle nut 

39.8-47 0 

Rear brake anchor bolt anti nut 
(8 mm) 

13.0-16.6 

I’pjx'r triple clamp pinch-bolt 
(8x56 hex) 

13.0-16.6 

Drive chain adjuster holt and nut 
(8 mm hex) 

10.8-14.5 

Rear axle adjuster stopper holt (750) 

13.0-16.6 

Center stand pivot holt (8x40 hex) 

108-14.5 

Passenger peg nuts 

32.5-43.4 

Caliper joint pin 

13.0-18.1 

Lower triple clamp pinch-holt 

21.7-28.9 

Rear sprocket nuts 

21.7-28.9 
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Honda 350-650 Fours 


Chassis Specifications (cont.) 
650 



Standard mmkn 5 

Serviceable 
limit 
mmkn ) 

Axle runout 

_ 

0.2(0.01) 

Rim runout 

— 

2.0(0.08) 

Fork-spring free-length 

Standard forks 

.501.7(19.8) 

492.7(19.4) 

CB650 air forks 

4SS.4 (19.23) 

473.7(18 65) 

CB650C air forks 

559.5(22.03) 

512.7(21.37) 

Fork tube bend 

— 

0 2(0.01) 

Fork slider 11) (standard) 

35 042-35.104 (1.3796-1.3S20) 

35.15(1.384) 

Fork tube OD (standard) 

34.930-34.950(1.3752-1.3760) 

34.90(1.374) 

Fork tube OD (air fork) 

34.975- 34.9.50 (1.3770-1.3760) 

34.90(1.37) 

Hear shock spring free-length 

224.7(8.8) 

220.6(8.7) 

Swing arm bushing ID 

21.500-21.552 (0.8465- 0.8-185) 

21 7(0.854) 

Swing arm collar OD 

21.427 - 21.460 (0.8436- 0.8449) 

21.4 (0.843) 

Rear brake lining thickness 

5.0(0.197) 

2.0(0.08) 

Rear brake drum ID 

ISO.0-180.3 (7 09-7.10) 

181.0(7.1) 

Front brake disc thickness 

6.9-7.1 (0.27-0.28) 

6.0(0.24) 

Disc run-out 

— 

0.3 (0.01) 

Master cylinder ID 

14.000-14.043 (0.5512-0.5529) 

14 055 (0.5533) 

Master cylinder piston OD 

13.957-13.984 (0.5495-0.5506) 

13.9-15 (0.5190) 

Caliper piston OD 

42.815- 42.820 (1.6856-1.6858) 

42.800(1.6850) 

Caliper bore ID 

42.850-42.926 (1.6870-1.6000) 

42.940 (1.6905) 


General Torque Specifications© 


Com;wnrnl 

Torque 
< ft tin) 

lies bolt, 6 mm 

5.7-8.ft 

I lev bolt, 8 nun 


Fngine 

145-17.3 

Frame 

10.8-16.6 

Phillips head screws 

5.7-86 


(T) Use onK il torque for specific nuts and bolts is 
not given in piecceding charts 


Chassis Torque Specifications 
650 



Torque 

(jt n» ) 

Component 

Steering stem nut 

58-87 

Handlebar 

20-23 

Upper triple clamp 

Fork cap bolt 

7-9 

15-22 

Steering stem 

22-29 

Front axle holder 

13-18 

Front axle nut 

40-4S 

Front brake disc 

20-24 

Brake line fittings 

18-25 

Caliper carrier 

22-29 

Caliper 

22-29 

Rear axle 

58-72 

Rear sprocket 

.58-72 

Sxving arm pivot nut 

43-51 

Rear brake anchor 

13-18 

Rear shocks 

Engine mounting Ixdts 

22-29 

10 nun 

22-29 

12 mm 

58-72 

8 mm 

19-23 

Footpegs 

22-29 

Gearshift lever 

6-9 
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MODEL COVERAGE 


CA1 

G5 

F7 

CA2 

MCI 

F8 

C3SS 

KS125 

Fll 

G3TR 

F5 


C4TR 

F6 
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Kawasaki Singles 


General Specifications 


Dimensions 


\i t \N fight (lbs ) 

IT l 

173 

183 

165 

()\ rr.ill Length (in.) 

71 3 

71 3 

72.1 

68.1 

(h t rail Width (in.) 

29.1 

29.1 

33.1 

30.1 

Overall Height (in.) 

10 I 

10.1 

30.7 

37 2 

Diomid Clearance (in.) 

5.9 

5.9 

6.7 

0.3 

Wheelbase (ill ) 

45 2 

15 2 

35 2 

13,3 

Engine 

Displacement (cc) 

89 

89 

89 

89 

bore \ Stroke ( mm ) 

17 x 51.8 

17 x 51.8 

37 x 51.8 

17.0 x 51.8 

Compression Hatio 

7.0 . 1 

7 0:1 

7.0 : 1 

0.8 1 

Fuel Induction > 

RV 

HV 

RV 

RV 

Carlmretion { Mikuni) 

VMI9SC 

W119SC 

VM19SC 

VM19SC 

Lubrication 

Superlube 

Stiperlube 

Superlube 

Superlube 

Transmission 

Reduc tion 
primars 

3.52 (73/21) 

3,52 (73/21) 

3,52 (73/21) 

3,52 (74/21 ) 

secondary 

2 79 (39/13) 

2,57 (36/13) 

2 63 ( 37/13) 

2.57 (36/14) 

()\t rail Drive Ratio 

9.82 

8.68 

8.92 

8.68 

Dear Ratios 

1st 

292 

2.92 

2.92 

2.92 

2nd 

1 71 

1.77 

1.77 

1 77 

3rd 

1.23 

1,30 

1,30 

1 30 

3th 

] 00 

1.09 

1.09 

I .Of) 

5th 

— 

0.96 

0 96 

096 

6th 

— 

— 

— 

— 

Licet r ics 

Ignition 

Flvwheel Magneto 

Flywheel Magneto 

Fix wheel Magneto 

Fix wheel Magneto 

Battery 

GY 1A H 

6V 4All 

6V 4All 

6V 4A11 

Fiame 

Type 

Tubular Double Cradle 

Tubular Double Cradle 

Tubular Double Cradle 

Tubular Single Cradle 

Steering Angle 

35° 

35* 

45° 

38* 

Caster 

63° 

63° 

64° 

63* 

Trail (in.) 

3.1 

3.1 

3,5 

2.9 

Tire Size 
front 

2.50-18 

2.75-18 

2,50-18 

2,50-16 

rear 

2.50-18 

2.75-18 

2.50-18 

2.75-13 

Suspension 

front 

Telescopic Fork 

Telescopic Fork- 

Telescopic Fork 

Telescopic Fork 

rear 

Swing Arm 

Swing Arm 

Swing Arm 

Swing Arm 



C.1TR-A 

G4TII 

a 

Dimensions 

Net Weight (lbs) 

182 

185 

191 

Overall Length (in.) 

72 1 

76.7 

76.5 1 

Overall Width On.) 

33.1 

33.0 

33.5 

Overall Height (in.) 

30.7 

41.8 

41.5 

Ground Clearance (in.) 

6.5 

10.0 

9.5 

Wheelbase (in.) 

45.2 

50.0 

49.0 

Kngine 

Displacement (cc) 

99 

99 

99 

Bore x Stroke (nim) 

49,5 x 51.8 

19.5 x 51.8 

49.5 x 51.8 

Compression Ratio 

7 0 : 1 

7.0 : 1 

7.0 : 1 

Fuel Induction(P 

RV 

RV 

RV 

Carhuretion (Mikuni) 

VM19SC 

VM19SC 

VM19SC 

Lubrication 

Supcrluhe 

Superlube 

Superlube 

Transmission 

Reduction 

primary- 

3.52 (74/21) 

3.52 (74/21) 

3.52 (74/21) 

secondary 

3.00 (42/14) 

2.80 (42/15) 

2.80 (42/15) 

Overall Drive Ratio 

10 M 

9 46 

9 16 

Gear Ratios 

1st 

2.92 

2.92 

2.92 

2nd 

1.77 

1.77 

1.77 

3rd 

1,30 

1,30 

1,30 

3th 

1 09 

1.09 

1.09 

5th 

0 96 

0.96 

0.96 

6th 

— 

— 

— 

Electrics 

Ignition 

Flv w heel Magnetu 

Flv w heel Magneto 

Magneto 

Battery 

6V 4AH 

6V 2Al I 

6V 3All 

Frame 

Tv pe 

Tubular Double Cradle 

Tubular Double Cradle 

Tubular Double Cradle 

Steering Angle 

45* 

45* 

35* 

Caster 

61* 

61* 

62* 

Trail (in ) 

3 5 

J 3 

3.8 

Tire Size 
front 

2 75-18 

3.00-18 

2 75-18 

rear 

2 75-18 

3.00-18 

3 00-18 

Suspension 

front 

Telescopic Fork 

Telescopic Fork 

Telescopic Fork 

rear 

Swing Arm 

Swing Arm 

Swing Arm 


MAINTENANCE 

NOTE: Cowman maintenance proce¬ 
dures are explained in detail in "Gen¬ 
eral Information 


LUBRICATION 

Engine 

The crankshaft bearings, cylinder, and 
piston are lubricated by either Kawasaki 
Superlube or Injectolube. 

The Superlube and Injectolube sys¬ 
tems do not require maintenance except 
for a periodic check on the oil pump 
cable adjustment provided that the oil 
tank is kept full of oil. A level sight glass 
is provided for this purpose. 

Any high-quality two-stroke oil recom¬ 
mended for air-cooled engines may be 
added to the oil tank. Each lime you add 
oil, check that the oil tank breather hole 
is not clogged, or that the tank breather 
tube is not clogged or pinched at any 
point. 

Transmission 

The transmission and the clutch are 
lubricated by an oil bath. SAE 10W-30 or 
SAE 10W-40, service rating "SE*' oil is 
recommended for all models. 
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Kawasaki Singles 


General Specifications (cont.) 

' F6 i-7 KST2T 


Dimensions 


Net Weight (lbs) 

231 

Overall Length (in.) 

78.5 

Overall Width (in.) 

33.5 

Overall Height (in.) 

42.5 

Ground Clearance (in.) 

9.5 

Wheelbase (in.) 

51.5 

Engine 

Displacement (cc) 

124 * 

Bore x Stroke (mm) 

52 x 58.8 

Compression Ratio 

7.2 : 1 

Fuel Induction® 

RV 

Carburetion (Mikuni) 

VM24SC 

Lubrication 

Superlube 

Transmission 

Reduction 

primary 

3.13 (75/24) 

secondary 

3.93 (55/14) 

Overall Drive Ratio 

8.84 

Gear Ratios 

1st 

2.67 

2nd 

1.75 

3rd 

1.20 

4th 

0.91 

5th 

0.72 

6th 

— 

Electrics 

Ignition 

Flvwheel Magneto 

Battery 

6V 4AH 

Frame 

Type 

Tubular Double Cradl 

Steering Angle 

48° 

Caster 

62° 

Trail (in.) 

4.9 


233 

214 

80.5 

81.7 

33.5 

34.8 

43.0 

42.3 

10.0 

9.6 

52.0 

53 1 

174 

124 

61.5 x 58.8 

56 x 50.6 

7.1 : 1 

7.0 : 1 

RV 

RV 

VM26SC 

V.M24SC 

Superlube 

Superlube 


3.13 (75/24) 

3.14 (69/22) 

3.57 (50/14) 

3.57 (50/14) 

8.04 

8.40 

2.67 

2.60 

1.75 

1.69 

1.20 

1.25 

0.91 

1.00 

0.72 

0.84 

— 

075 

Flywheel Magneto 
(CD1) 

Flywheel Magneto 

6V 4AH 

6V 6AII 

Tubular Double Cradle 

Tubular Single Cradle 

48* 

50 

61* 

59* 

4 37 

5.3 


CHECKING OIL 

1. Set the motorcycle upright on a 
level surface so that it is perpendicular to 
the ground. 

2. Start the engine and allow it to 
warm up for a few minutes, then shut it 
off, and give the oil about two minutes to 
settle in the crankrase. 



Oil level dipstick (KS125 shown) 


3. On some models a dipstick is incor¬ 
porated into the filler cap. On these ma¬ 
chines, remove the dipstick and w'ipe it 
clean. Insert the dipstick so that the filler 
cap rests on the top of the threads of its 
hole. Remove the dipstick and read the 
level. The level should be between the 
maximum and minimum marks on the 
dipstick. 


Tire Size 
front 
rear 

Suspension 

front 

rear 


3.00-18 

3.25-18 

Telescopic Fork 
Swing Arm 


3.00-19 

3.50-18 

I I at la Fork 
Sw ing Arm 


2.75-21 

3.50-18 

Telescopic Fork 
Swing Arm 



FH 

Fil 

F5 

Dimensions 

*■ Net Weight (lbs) 

270 

264 

265 

Overall Length (in.) 

82.0 

84 0 

82 0 

Overall Width (in.) 

32.0 

32.7 

32.0 

Overall Height (in.) 

43,5 

43.7 

46.0 | 

Ground Clearance (in.) 

8.0 

10.2 

90 1 

Wheelbase (in.) 

550 

55.0 

55.0 

Engine 

Displacement (cc) 

246.8 

246.8 

346 

Bore x Stroke (mm) 

68 x 68 

68 x 68 

80.5 x 68 

Compression Ratio 

6.8 : 1 

7.0 : 1 

6.8 : 1 

Fuel Induction® 

RV 

YY 

RV 

Carburetion (Mikuni) 

VM30SC 

V.M30SC 

VM32SC 

Lubrication 

Injectolube 

Injectolube 

Injectolube 

Transmission 

Reduction 

primary 

3.04 (73/24) 

3.00 

3.04 (73/24) 

secondary 

3.21 (45/14) 

.3.38 (44/13) 

2.93 (41/14) 

Overall Drive Ratio 

9.28 

7.62 

6.32 

Gear Ratios 

1st 

2.45 

250 

2.45 

2nd 

1.71 

1.63 

1.71 

3rd 

1 17 

1.15 

1.17 

4th 

090 

091 

0.90 

5th 

0.71 

075 

0.71 

6lh 

— 

— 

— 

Electrics 

Ignition 

Fix w heel Magneto 

Magneto 

6V 4AII 

Flywheel Magneto 

Battery 

6V 2AH 

6V 2AH 

F rame 

Type 

Tubular Double Cradle 

Tubular Double Cradle 

Tubular Double Cradle 

Steering Angle 

45° 

50° 

45° 

Caster 

62° 

60.5° 

60° 

Trail (in.) 

4.5 

5.5 

5.12 

Tire Size 

front 

3.25-19 

3.00-21 

3.00-21 

rear 

4.00-18 

4 00-18 

4.00-18 

Suspension 

front 

Hutta Fork 

Telescopic Fork 

Ilatta Fork 

rear 

Swing Arm 

Swing Arm 

Swing Arm 



© RV—Rotary valve 


PP—Piston port 


-Not applicable 


Oil level plug (MCI shown} 

4. On models without a dipstick there 
is an oil level plug in the right crankcase 
cover. With the motorcycle fully upright, 
oil should just seep out of the hole when 
the plug is removed. 

5. If the oil level is low, add oil 
through the filler hole. Turn the ignition 
off and kick the engine over a few times 
to circulate the oil then recheck the level. 
Add oil until the level is up to the max¬ 
imum mark on the dipstick or begins to 
seep out of the level plug hole. 

CHANGING OIL 

The transmission oil should be 
changed at least every 2,000 miles after 
break-in is over. 

1. Oil should be changed when the 
engine is at or close to operating temper¬ 
ature. 

2. The machine should be perpendic¬ 
ular to the ground, and on a level surface. 

3. Remove the oil filler cap. 

4. Remove the drain plug and allow 
the oil to drain off for several moments. 

5. Check the condition of the drain 
plug gasket. Replace it with a new one if 

■it is cracked or damaged. Refit the drain 
plug and tighten firmly. 
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Oil drain plug (FI l shown) 


6. Fill the transmission with the cor¬ 
rect type and quantity of oil. Capacities 
are given in the “Maintenance Data” 
chart at the end of this section. After fill¬ 
ing, turn the ignition off, and crank the 
engine over a few times with the kick- 
starter. Allow a moment for the oil to dis¬ 
tribute itself, then check the level with 
the dipstick or level plug. 

NOTE: The use of oil additives is not 
recommended , since they may cause 
clutch slipjmge. 

FRONT FORKS 

F, M, AND KS SERIES 

1. Fork oil should be changed every 
4,000 miles. The specifications for the 
correct type and quantity of oil for each 
model are given in the charts at the end 
of this section. 



Fron t fork d rain screw location 


2. To drain the fork oil, remove the 
drain plug at the lower portion of one of 
the fork sliders. Allow the oil to drain into 
a suitable container; pump the slider up 
and down several times. (Sit on the ma¬ 
chine after taking it off the center stand, 
apply the front brake, and push forward). 
After most of the oil is expelled, turn the 
forks all the way to the right to com¬ 
pletely drain the right fork leg, or to the 
left for the left fork leg. Check the condi¬ 
tion of the drain plug gasket. Replace it if 
necessary. Refit and tighten the drain 
plug. 

3. Repeat the procedure with the other 
fork leg. 

4. Remove the fork filler cap from the 
top of each fork leg after supporting the 
front wheel off the ground. 

5. Add the correct quantity and viscos¬ 
ity of oil to each fork leg. Tighten the 
filler caps securely. 

G SERIES 

The forks on G Series models are not 
equipped with drain plugs. Therefore, 
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Removing fork filler cap 


the fork legs must be removed and in¬ 
verted so that the oil can be drained from 
the top of the fork. Refer to’“Chassis.” 

CHECKING FORK OIL LEVEL 

1. Lift the front wheel oft the ground 
so that the front forks are in the fully ex¬ 
tended position. Remove the fork filler 
cap (on the KS 125 just remove the screw 
from the center of the filler cap). 

2. Insert a long rod into the fork tube 
and measure the distance from the top of 
the oil level to the top of the fork tube. 
The level of the KS125 fork is measured 
to the top of the filler cap. The correct 
specification for the level is given in the 
"Maintenance Data” chart at the end of 
this section. 

3. If the level is low, add the same 
make and type of oil that is in use to bring 
the level to specifications. 

4. If it is not possible to add the same 
make and type of oil, the oil should be 
changed. 



Measuring the oil level in the front fork 


SERVICE CHECKS AND 
ADJUSTMENTS 

Drive Chain 

1. The chain should have about % in. 
(20 mm) of total up-and-down free-play 


measured in the middle of the lower 
chain run. 

2. Before checking or adjusting the 
chain the following conditions should be 
met. 

a. The machine should be off' the 
center stand, and with a rider sitting on 
the seat; 

b. The chain should be cold, clean, 
and well-lubricated; 

c. The chain should have been 
checked for any tight spots by slowly 
rotating the wheel and checking for 
variances in the chain tension at dif¬ 
ferent points. If a tight spot exists, the 
chain should be adjusted to the pre¬ 
scribed free-play at the tight spot. 

3. To adjust the chain, first back off 
the rear brake adjuster nut if a rod- 
operated brake is fitted. 

4. Remove the cotter pin from the 
brake anchor bolt, and loosen the brake 
anchor nut a few turns. 

5. Remove the axle nut cotter pin and 
loosen the axle nut and sprocket nut (G- 
series), several turns. Loosen the locknut 
on each of the adjusters. 

6. Turn each of the adjuster bolts in 
equal amounts until the chain tension is 
approximately correct. 

NOTE: The tension should be set by 
turning the adjusting bolts in. If the 
chain is too tight, back the adjustment 
bolts out several turns and kick the 
wheel forward in the swing arm. Turn 
the bolts in until the adjustment is cor¬ 
rect. 



Wheel alignment marks 


7. Check wheel alignment by means 
of the adjusting marks inscribed on both 
sides of the swing arm. Be sure that both 
adjusters are lined up with the same mark 
on each side. 

8. Tighten the axle nut and check the 
chain tension. Correct if necessary . After 
adjustment is correct, tighten the axle nut 
and the sprocket nut (G-series), to the 
proper torque (refer to the "Chassis 
Torque Specifications” chart at the end of 
"Chassis.” Fit a new cotter pin to the 
axle, l ighten the adjuster locknuts. Read- 



Measure the drive chain free-play between the two sprockets on the lower chain run 
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just the rear brake and check the opera¬ 
tion of the brake light switch, and adjust 
it if necessary. 

Clutch 

Two adjustments are made to the 
clutch: cable adjustment and release 
mechanism adjustment. Usually, the Re¬ 
lease mechanism need not be adjusted 
unless the clutch malfunctions. Cable ad¬ 
justment must always be maintained at 
the proper specification. 




Clutch Adjustment 

The following procedures are for the 
adjustment of both the cable free-play 
and the clutch release mechanism. Be¬ 
fore attempting to adjust the clutch, en¬ 
sure that the cable is clean and well- 
lubricated. 

ALL MODELS EXCEPT F11 

1. Slide the dust cover at the clutch 
lever housing (if fitted), back over the 
clutch lever. 

2. Loosen the locknut on the adjuster 
at the lever housing, and turn the adjuster 
in or out so that there is 5-6 mm 
(0.20-0.24 in.), between the adjuster and 
the locknut when the locknut is tight¬ 
ened. 


Set handlebar adjuster as shown before adjusting 
clutch pushrod 




Cable adjuster in the middle of the clutch cable 
(KS125 shown) 


3. Loosen the locknut on the cable ad¬ 
juster in the middle of the cable. Turn the 
adjuster in so that the cable has a max¬ 
imum amount of free-play. 

4. On G and M Series models, remove 
the carburetor cover to expose the clutch 
release mechanism. On F6 and F7 mod¬ 
els, remove the contact breaker cover. 
The F5 and F8 are equipped w r ith a rub¬ 
ber access plug in the front chaincase 
cover. Once the cover is removed the 
pushrod adjuster is accessible. 


Clutch release mechanism adjuster (KS125 shown) 

5. Loosen the locknut on the release 
mechanism adjuster and back the ad¬ 
juster out until it turns without resis¬ 
tance. It may not be necessary to turn the 
screw out if it already turns freely. 

6. Using the cable adjuster in the mid¬ 
dle of the cable, adjust the cable so that 
the projection on the clutch release lever 
is parallel to the mating surface between 
the left crankcase cover and the crank¬ 
case (KS125), or until the clutch release 
lever is at an 80° angle to the clutch cable. 

7. Turn the release mechanism ad¬ 
juster in until resistance is first felt, 
tighten the locknut. Do not turn the ad¬ 
juster in past the point where resistance 
is first felt as clutch slippage will result. 
Replace the access cap or carburetor 
cover. 


Final cable adjustment is made so that there is 2-3 
mm of free-play measured between the lever and 
the lever housing 

¥11 

1. Slide the dust cover at the clutch 
lever housing back over the clutch lever. 
Loosen the locknut on the adjuster at the 
lever housing, and screw the adjuster all 
the way into the lever housine. 

2. Loosen the locknut on the cable ad¬ 
juster at the engine side of the cable, and 
screw the adjuster in to give the max¬ 
imum amount of free-play. 

3. Remove the rubber access cap from 
the front chaincase cover to expose the 
release mechanism adjuster. 

4. Loosen the locknut on the release 
mechanism adjuster, and screw the ad¬ 
juster out until it turns without resis¬ 
tance. 



On KS125 models, the projection on the release 
lever must be parallel to the crankcase mating sur¬ 
face 



Set the release lever to an 80° angle to the cable 
with the adjuster in the middle of the cable 


8. Remove all of the free-play from the 
cable using the cable adjuster in the mid¬ 
dle of the cable. Secure the adjuster with 
the locknut. 

9. Screw in the adjuster at the hand 
lever so that there is 2-3 mm (0.062-0.125 
in.), of free-play measured between the 
lever and the lever housing. Tighten the 
locknut and reposition the dust cover 
over the lever. 


Clutch adjuster (F11) 

5. Turn the adjusting screw in until 
resistance is met, from this point back the 
adjusting out V 2 turn and tighten the lock¬ 
nut. 

6. Using the cable adjuster at the 
engine case, adjust the cable until only 
Vib-Vb in. of free-play remains in the 
cable. This free-play is measured be¬ 
tween the clutch lever and the lever 
housing. 

7. Fine adjustment is accomplished 
with the adjuster at the lever housing. 
Also use this adjuster to maintain the 
free-play at the standard specification. 

Throttle Control Cable 

The throttle control cable is a three- 
part cable. The twist-grip cable runs from 
the twist-grip to a junction box where it 
connects with the throttle cable and the 
oil pump cable. In order for the oil pump 
to meter the correct amount of oil to the 
engine, all three cables must be correctly 
adjusted, in the proper order. 

TWIST-GRIP CABLE 

1. The twist-grip cable should be ad- 
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justed before the throttle cable or the oil 
pump cable. 



The iw».st-grip cable should have 2-3 mm of 
tree-play, measured by pulling on the cable sheath 

2. Use the cable adjuster located near 
the twist-grip to effect the adjustment. 
The cable should have 2-3 mm (Vib-Vb 
in.), of free-play. This can be measured 
by pulling on the cable sheath. The 
amount that the sheath can be moved is a 
direct indication of the free-play of the 
cable. 

3. After adjusting the twist-grip cable, 
the throttle cable and the oil pump cable 
should be adjusted. This is especially im¬ 
portant if additional slack was adjusted 
into the cable. 


THROTTLE CABLE 

1. The throttle cable runs from the 
junction box where it is connected to the 
twist-grip cable to the carburetor. 

2. To adjust the cable, first back the 
idle adjusting screw (throttle stop screw), 
out so that the throttle slide rests in the 
bottom of the carburetor bore. With the 
slide in this position the throttle cable 
should be adjusted to have zero free-play. 



Throttle cable adjuster (rotary valve models) 



Throttle cable adjuster (Kll) 


3. Use the cable adjuster located at the 
carburetor end of the cable to effect ad¬ 
justment. On rotary valve models, it will 
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be necessary to slide the rubber carbu¬ 
retor cap up on the cables to reach the ad¬ 
juster. 

4. Loosen the locknut and screw the 
adjuster out so that any movement of the 
cable sheath will raise the throttle slide. 
Be sure that the cable is not adjusted so 
tightly that it is holding the slide up. 
Tighten the locknut. Adjust the idle 
sliced. Holer to “Tune-Up.” 

NOTE: When the idle speed adjust¬ 
ment is carried out a small amount of 
free-play will he adjusted mto the 
throttle cable. This is normal free-play 
and SHOULD SOT he adjusted out. 

OIL PUMP CABLE 

1. The oil pump cable should be ad¬ 
justed after the twist-grip and the throttle 
cables. 

2. Remove the oil pump cover from 
K11 and M Series models. On other F 
Series and G Series models, remove the 
carburetor cover. On the KS125, remove 
the front ehainease cover and the oil 
pump cover. 



When ihe oil pump cable is correctly adjusted the 
marks will align at zero throttle opening (MCI 
shown) 


3. The oil pump cable is correctly ad¬ 
justed if the aligning marks on the oil 
pump lever and the pump housing align 
at zero throttle opening. 

4. If adjustment is necessary, loosen 
the locknut on the oil pump cable ad¬ 
juster and turn the adjuster in or out until 
the marks on the oil pump lever and the 
pump housing align. 

Starter Cable 

1. The free-play of the starter cable 
can either be adjusted with the adjuster 
at the twist-grip or the adjuster at the car¬ 
buretor. 



Starter cable adjuster (Fll shown) 


2. Loosen the locknut on the adjuster 
and turn the adjuster until the cable 


sheath can be moved 2-3 mm (Vib-Vb in.). 
Tighten the locknut. 

Brakes 

FRONT BRAKE 

1 Use the cable adjuster on the brake 
plate to allow about J A in. (6 mm), of 
brake handlebar lever free-play before 
the shoes contact the drum. This free- 
play is to be measured between the lever 
and the lever holder. 



Adjust the front brake cable free-play with the ad¬ 
juster on the brake plate 


2. This free-play can be maintained as 
the shoes wear by using the adjuster at 
the handlebar lever. 

REAR BRAKE 

Use the adjusting nut on the end of the 
cable or rod so that the brake pedal has 1 
in. of free-play before the linings contact 
the drum 

NOTE; If the angle between the brake 
cable or rod and the lever on the brake 
plate exceeds 90° when the brake is 
applied with all adjustment taken up, 
the lining thickness should be checked. 



The lining should contact the drum when the 
brake levr r and the cable (or rod) form an angle of 
90° or less for maximum brake effectiveness 

BRAKE LIGHT SWITCH 

The switch should be checked for 
operation after the brake is adjusted. The 
rear brake light switch is mounted in a 
slotted bracket and secured by locknuts. 
Moving the light switch up on the 
bracket allows the brake light to turn on 
sooner. Moving it down allows it to come 
on later. Generally, the brake light 
should come on just as the linings con¬ 
tact the drum. 

Steering Stem Bearings 

The steering stem bearings should be 
checked periodically and adjusted if nec¬ 
essary. Refer to the “Chassis” section. 

Headlight Adjustment 

Set the machine about 25 feet away 






Kawasaki Singles 


from and perpendicular to a wall, prefera¬ 
bly ot a color which reflects light well. 
The machine should be off the stand, and 
with a rider putting his weight on the 
machine as in operation. Start the engine 
and switch on the high beam. The head¬ 
light high beam should be parallel to the 
ground, and should hit the wall directly 
in front of the machine. 



Loosen the headlight mounting bolt for vertical 
beam adjustment 


Vertical adjustment is made by loosen¬ 
ing the two headlight mounting bolts 
slightly and pivoting the headlight up or 
down. 

Lateral adjustment is made by means 
of the screw on the side of the headlight. 



Lateral beam adjusting screw 


FUEL SYSTEM 

1. Fuel system maintenance involves 
cleaning the petcock and filter, cleaning 
or replacing the air cleaner, and cleaning 
the carburetor. 

2. The carburetor should be removed, 
disassembled, and cleaned every 4,00U 
miles. The procedures are outlined in the 
“Fuel Systems'’ section. 

3. The petcock should be serviced 
every 2,000 miles. Shut the fuel off, then 
unscrew and remove the petcock sedi¬ 
ment bowl. Take out the fuel filter. Clean 
the parts in a solvent and reinstall. Check 
for leaks. Refer to “Fuel Systems” if nec¬ 
essary'. 

4. The air cleaner should be serviced 
or replaced every 2-3,000 miles, depend¬ 
ing on conditions. If the air cleaner is the 
paper type, it should be kept free of 
water, solvents, etc. 

The paper filters can be cleaned, after a 
fashion, by tapping off heavy dirt de¬ 
posits, or brushing off the outside, and 
blowing compressed air through the in¬ 
side of the filter element. These tech¬ 


Maintenance Data 


Model 

Furl Tank 
Capacity 
(Rat) 

Oil Tank 
Capacity 
(Qt) 

Transiimsioii 

Oil Capacity 
( qt ) 

Fork OitQ 
Capacity 
(cc nz ) 

Fork Oil 
Levcl(j) 
(mm) 

Tire 

Pressure (psi) 
Front Rear 

GA1 

1.73 

1.3 

0.74 

130/4.4 

315 

23/28 

CA2 

2.26 

1.3 

0.74 

130/4.4 

315 

23/28 

C3SS 

2.26 

1.3 

0.74 

130/4.4 

315 

23/28 

C3tR 

2.26 

1.3 

0.74 

130/4.4 

315 

23/28 

C4TR 

2.50 

1.3 

074 

170/5.7 

355 

23/28 

C5 

2.50 

1.3 

0.75 

160/5.4 

360 

23/28 

.MCI 

1.60 

1.1 

0.63 

90/3.0 

316 

23/26 

KS125 

1.95 

1.4 

0.69 

145/4.9 

385-415 

23/28 

F6 

2.40 

1.6 

0.74 

170/5.7 

495 

23/28 

F7 

2.40 

1.6 

0.74 

115/3.9 

490 

23/28 

F8 

3,30 

1.7 

1.27 

175/5.9 

480 

24/31 

F5 

3.30 

1.7 

1.27 

175/5.9 

480 

24/31 

Fll 

2.50 

1.5 

1,30 

170/5.7 

431 

24/31 


(?) Each leg 


niques, however, are limited in useful¬ 
ness, and it is really preferable to replace 
the element every’ 5,000 miles or so (once 
again, depending on conditions). 

Where filters are a tight fit in their 
housings, some liquid detergent or a bit 
of oil can be applied to the end plates to 
facilitate installation. 

If a foam-type cleaner is used, wash it 
in gasoline to remove dirt, and squeeze 
until it is dry. Immerse the filter in a gas¬ 
oline and oil mixture (20:1), and squeeze 
off the excess mixture. Then install the 
filter on the machine. Add additional 
gas/oil mixture to the filter whenever it 
dries out. 


Periodic Maintenance® 


Daily (before each ride) 

Check lighting equipment and horn operation 
Check operation ana adjustment of the brakes 
Tire condition 
Chain tension 
Cable adjustments 
Oil injection tank level 
Weekly 

Transmission oil level 
Tire pressure (cold) 

Spoke tension 
Battery electrolyte level 
Chain condition 
Critical nuts and bolts 

Monthly 

Trickle charge stored battery 

Every 200 miles 
Lubricate chain 

Every 2000 miles 

Change transmission oil 

Remove, clean and lubricate chain 

Lubricate corrfrol and instrument cables 

Check oil pump adjustment 

Clean fuel petcock 

Clean and gap spark plug 

Clean points and check timing 

Clean or replace air filter 

Adjust brakes 

Decarbonize engine and exhaust system 

Every 4000 miles 
Change fork oil 

Pack wheel and steering head bearings 

Check brake linings 

Check sprocket condition 

Crease speedometer drive mechanism 

Clean carburetor 

Replace spatk plug 


(D Based on normal usage after break-in is com¬ 
plete. 


Recommended Lubricants 


Oil Tank 

Any high-quality two-stroke oil recommended 
for air-cooled engines 

Transmission 
SAE I0W—30 
SAE 10W—40 

Forks 
SAE 10 
SAE 20 
SAE 5W 

Drive Chain 

Any high-quality chain lube specifically devel¬ 
oped for motorcycle drive chains 

Wheel and Steering Head Bearings 
Lithium or moly-based grease 

Cables 

Light motor oil 

Craphite-based lubricant 

Molybdenum disulphide-based lubricant 

Crease Fittings 
Chassis grease 


TUNE-UP 


NOTE: Comrtion tune-up procedures 
are explained in detail in “General In¬ 
formation .” 

For all breaker point models, a dial 
gauge should be used to set the ignition 
timing since this is the most accurate 
method. Timing marks are provided on 
the flywheel and the left crankcase. Al¬ 
though these marks can be used to set the 
timing with satisfactory results, this 
method is not as accurate as when the 
timing is set with a dial gauge. 

On all except CDI models, a device is 
needed to determine the instant the 
breaker points open (this is when the 
plug fires). For this purpose an ohmmeter 
or a point checker can be used. 

To check the timing on models 
equipped with CDI, a stroboscopic tim¬ 
ing light must be used. 

Replacement of the breaker points ne¬ 
cessitates removing the magneto rotor. A 
special puller is needed for this and is a 
must for getting the rotor off. 
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CONTACT BREAKER POINTS 
Location 

On all models (except those with GDI), 
the breaker points are located on the left¬ 
side of the crankshaft and operated off a 
cam in the inside of the flywheel. Re¬ 
move the left crankcase cover to gain 
access to the points. Cutouts are provided 
in the fl\ wheel to allow the points to he 
cleaned and the timing set. 

Replacement 

Two special tools are needed to re¬ 
place the contact breaker points. A rotor 
holder is used to hold the magneto rotor 
from turning while the nut is removed, 
and a special puller is used to pull the 
rotor oil its tapered shaft. 

CAUTION 77ie rotor puller is essen¬ 
tial for this job. It is not ivise to at¬ 
tempt to remove the rotor in any other 
way. 

1. Remove the left front crankcase 
cover, to expose the magneto flywheel. 
On KS-series models, the left rear cover 
must be removed first. On M-series mod¬ 
els where the shift lever must he re¬ 
moved, first mark the lever and the shift 
shaft with a center punch so that the lever 
can be installed in the original position. 
The use of an impact driver to remove 
and install phillips head screws is recom¬ 
mended. 



Removing the rotor nut while holding the rotor 
with the factory tool (KS125 shown) 


2. Holding the magneto rotor with the 
special tool, or a suitable substitute, 
loosen and remove the rotor nut. 

NOTE: Alternately , engage the trans¬ 
mission and apply the rear brake to 
hold the rotor if a shop holder is not 
available. 

3. Thread the rotor puller into the 
rotor. The puller bolt should he hacked 
off enough so that the puller outer has a 
good number of threads in the rotor. 

NOTE: The puller outer has a left hand 
thread. Thread it into the rotor in a 
couTitereloekwise direction. 

4. Tighten the puller bolt against the 
end of the crankshaft to remove the rotor. 
The rotor should come off the taper. If it 
is stuck, tighten the puller bolt as much 
as possible and give it a sharp rap with a 
hammer. This should free the rotor. Note 
the key fitted to the crankshaft. 

CAUTION: Sever use heat in an at¬ 
tempt to remove the rotor, since this 
may affect its magnetic properties. 
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Using a flywheel puller to remove the flywheel 
(KS125 shown) 



Disconnect the primary wire from the points, re¬ 
move the securing screw, and remove the points 


Handle the rotor with care: avoid 
dropping or striking it, as this , too , 
will affect its magnetism. 

5. Disconnect the primary wire from 
the breaker point terminal. Note the way 
in which the primary wire is routed so 
that it will not be disturbed when the 
new points are installed. Remove the 
screw which secures the points to the sta¬ 
tor plate. Remove the old points set. 

6. Clean the contact surfaces of the 
new set of points to remove any protec¬ 
tive coating present Install the points 
and reconnect the primary wire. 

7. Grease or oil the crankshaft taper 
slightly before fitting the rotor to make 
removal easier next time. lane up the slot 
in the rotor with the key in the crank¬ 
shaft. Push the rotor into place. If the 
puller is still fitted back off the puller 
bolt, and strike the puller holt once or 
twice to ensure that the rotor is firmly 
seated, but do not strike the rotor itself. 
Refit the rotor nut and tighten it securely. 
Reset the ignition timing. 


Lubrication 

1. Whenever the points are replaced or 
the flywheel is removed, it is necessary to 
lubricate the cam follower fiber heel and 
the pivot point of the contact breaker. 

2. A small dab of grease (high melting 
point, if possible) or oil should be ap¬ 
plied to the lubricator felt so that the 
lubricator can distribute it onto the 
breaker cam. A drop of engine oil should 
he applied to the pivot point. 

3. In both cases it is imperative that 
care he taken to keep the lubricant away 
from the points. 

4. The lubricating felt should be ad¬ 
justed so that it just contacts the breaker 
cam. 

5. If the felt is missing, or the model 
not equipped with it, the grease can be 
sparingly applied to the cam itself. 


IGNITION TIMING 

NOTE: Points must be cleaned before 
attempting to adjust the timing. Dirty 
points will give inaccurate results. 

Breaker Point Ignition 

TIMING WITH DIAL GAUGE 

1. Remove the left crankcase cover to 
expose the magneto flywheel. 



On Fil models, connect the positive lead of the 
ohmmeter to the black lead of the red connector 
and the negative lead to any ground such as the 
frame 

2. Remove the cylinder head and the 
head gasket. Install the dial gauge to the 
top of the cylinder. 

3. Attach the negative lead of the ohm- 
meter to a ground such as the engine case 
or any unpainted surface of the frame. At¬ 
tach the positive lead to the points’ pri¬ 
mary wire. 

4. Slowly rotate the engine until the 
gauge indicates its highest reading and 
begins to reverse. The highest reading is 
top dead center (TDC). Turn the engine a 
few degrees in either direction to re¬ 
check your finding, then position the pis¬ 
ton at TDC and zero the gauge. 

5. Turn the engine backward (rotate 
the rotor clockwise), to a position about 
3-4 mm (0.11-0.15 in.) BTDC as indi¬ 
cated by the dial gauge. Since most mod¬ 
els fire about 2 mm BTDC, the points 
will be closed at this point. (Zero resis¬ 
tance on the meter). 

6. Slowly turn the engine in the nor¬ 
mal direction of rotation (coun¬ 
terclockwise), until the dial gauge in¬ 
dicates that the piston is at the firing 
point. This point is giv en for each model 
in the “Tune-Up Specifications” chart at 
the end of this section. 

1. When the piston reaches this point, 
the points should open (as indicated by 
the reaction of the meter), if the ignition 
is correctly timed. If the points open be¬ 
fore the correct position, the timing is too 
far advanced. If they open when the pis¬ 
ton is past it, the timing is retarded. 

8. If adjustment is necessary, loosen 
the screw which secures the contact 
breaker points to the stator plate. This 
screw is accessible through a window in 
the flywheel. If the timing was advanced, 
decrease the point gap. If the timing was 
retarded increase the point gap. 

9. Repeat the procedure until the 
points open at the instant the piston 
reaches the correct distance BTDC. 
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Use a screwdriver in ihe pry points to effect timing 
adjustment (KS125) 


TIMING WITH TIMING MARKS 

1. Remove the left crankcase cover to 
expose the magneto flywheel. 

2. Attach the negative lead of the ohm- 
meter or the points checker to a ground 
such as the engine case or any unpainted 
surface on the frame. Attach the positive 
lead to the points’ primary wire. 



Timing marks—KS125 



Timing marks—MCI 


3. Marks are provided on the flywheel 
and the left crankcase to set the timing. If 
there are two marks on the flywheel, the 
one on the left is to be used as the timing 
mark. When the marks on the flywheel 
and the crankcase are aligned, the piston 
is in the correct position (firing point), to 
set the timing. 

4. Slowly turn the engine in the nor¬ 
mal direction of rotation (coun¬ 
terclockwise), until the timing marks on 
the flywheel and the crankcase are 
aligned. 

5. When the timing marks align, the 
points should open (as indicated by the 
reaction of the meter), if the ignition is 
correctly timed. If the points open before 
the correct position, the timing is too far 
advanced. If they open when the piston 
is past it, the timing is retarded. 

6. If adjustment is necessary, loosen 
the screw which secures the contact 


breaker points to the stator plate. This 
screw is accessible through a window in 
the flywheel. If the timing was advanced, 
decrease the point gap. If the timing was 
retarded, increase the point gap. 

7. Repeat the procedure until the 
points open at the instant that the timing 
marks align. 

CDI Ignition Timing 

F5 AND F7 

These models are equipped with ca¬ 
pacitor discharge ignition, which does 
not use contact breaker points. Instead, it 
has a signal generator which does not 
emit a pulse unless the engine is run¬ 
ning. Therefore, ignition timing cannot 
be set statically as is the case with fly¬ 
wheel magneto and DC generator sys¬ 
tems. It can only be observed with a stro¬ 
boscopic timing light. 

NOTE: Since this system does not em¬ 
ploy contact breaker points , it is not 
subject to their wear . As a result , once 
initial timing has been set (as it is at 
the factory) it very rarely requires ad¬ 
justment. 

1. Remove the magneto cover, then 
connect a strobe light according to manu¬ 
facturer’s instructions. 

2. Start and run the engine at 4,000 
rpm. 

3. Aim the strobe light beam at the 
marks on the flywheel and crankcase. 

4. If the marks are in alignment at 
4,000 rpm, no adjustment is necessary. If 
they are not aligned, stop the engine, in¬ 
sert a screwdriver blade through the hole 
in the magneto (see the illustration), and 
loosen screws “B,“ “C,” and “D.“ 

5. Shift the position of the magneto 
base by prying it with a screwdriver in¬ 
serted into notch “A.” To retard the tim¬ 
ing, turn the base counterclockwise; to 
advance the timing turn it clockwise. 

6. Tighten magneto base lockscrews 
"B,” "C,” and "D.” 

7. Start the engine up again and run it 
at 4,000 rpm. Recheck the mark align¬ 
ment with the strobe light beam. Read¬ 
just again if necessary. 



CDI magneto (F5 and F7) 


CARBURETOR 


Three adjustments to be made to the 
carburetor are float height, idle mixture, 
and idle speed. For the first of these, the 
carburetor must be removed from the ma¬ 


chine except on Fll, and KS125 mod¬ 
els. On KS125, Fll, and M series models, 
a special tool will be needed. 

Adjusting Float Height 

Refer to the “Carburetor Specifica¬ 
tions’’ chart at the end of “Fuel Systems’’ 
for the correct float height for your model. 


“V” Ring 



F* 

1. Remove the float bowl and turn the 
carburetor upside-down. 

2. Measure the distance from the 
needle jet housing surface to each of the 
float arms. 

3. If necessary, bend the adjustable 
tang to achieve the proper clearance. 

Fll, KS125, AND M SERIES 

1. M Series only: Remove the car¬ 
buretor from the engine. Remove the float 
bowl and install the special tool in its 
place. Connect a fuel line to the car¬ 
buretor fuel inlet. 

2. Fll and KS125: Remove the main jet 
holder and the main jet from the float bowl 
as an assembly. Install the special tool 
into the float bowl. 

3. Hold the sight tube of the special 
tool upright against the carburetor body. 
Turn the fuel on and observ e the level of 
the fuel. The distance between the mat¬ 
ing surface of the float bowl and the level 
of the fuel in the sight tube is the float 
height. 
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Fuel level gauge installed (MCI shown) 


4. If adjustment is necessary, remove 
the float bowl. Push the float pivot pin out 
and remove the float. Be sure to catch the 
float needle as the float is removed. 

5. Bend the tang on the float to effect 
adjustment. Bending the tang up toward 
the carburetor body will lower the float 
height (if the measurement was too 
small), and bending the tang away from 
the carburetor will have the opposite ef¬ 
fect. Be careful to bend only the tang on 
the float. 

OTHER MODELS 

1. Remove the carburetor as outlined 
in the “Fuel Systems” section. 

2. Turn the carburetor upside down, 
and remove the four float bowl screws 
carefully lifting off the float bowl. 

3. Remove the float bowl gasket. 



Float height 

4. Float height can be measured with a 
steel rule or a vernier caliper. Float 
height is defined as the distance from the 
float bowl gasket surface (gasket re¬ 
moved), to the top of the float, when the 
tongue of the float arm is just touching 
the float needle. 

NOTE: Lower the float down until the 
tongue just contacts the float needle. 
Hold the float in this position, then 
measure the float height. 

5. Compare the value obtained with 
the correct specification for your ma¬ 
chine If the float height is too high or 
low, pull out the pin which holds the 
float in place, and bend the tongue very 
slightly to correct the adjustment. 

NOTE: If float height is too high, head 
the tongue away from the carburetor 
body. If too low, bend it toward the 
carburetor body. 

6. Refit the float and recheck the ad¬ 
justment. 

CAUTION. Bend only the float tongue 
to make an adjustment. Do not betid 
the float arms. The floats must be level, 
tf the floats show different heights, the 
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flotit assembly should be replaced. 
This indicates that the float assembly 
has been mishandled. 

7. Float height will not be correct if 
the needle is worn or if there is foreign 
matter on the needle seat. 



Throttle slop screw—KSI25 and G series 


Idle Speed and Mixture 

1. Ensure that the throttle cable ad¬ 
justment is approximately correct so that 
the cable has enough slack to allow the 
throttle slide to be fully closed. 

2. Screw the pilot air screw in (care¬ 
fully) until it bottoms lightly, then turn it 
out the number of turns shown in the 
“Tune-Up Specifications” chart at the 
end of this section. 



Throttle stop st rew—MCI 

3. Start the engine. When operating 
temperature is reached, adjust the throt¬ 
tle stop screw (if necessary), so that the 
engine idles as slowly as possible. Then 
turn the pilot air screw in or out until the 


engine runs smoothly. It should not be 
necessary to vary the air screw more than 
V 2 turn in either direction from the given 
setting. 

4. Adjust the throttle slop screw so that 
the engine idles at the desired rpm. 

NOTE: If proper idling cannot be ob¬ 
tained using this method , either the 
fuel system is clogged with dirt (cheek 
peteock, filter, float bowl), there is an 
air leak ( manifold, cylinder head gas¬ 
ket, crankcase mating surfaces), or the 
engine has suffered mechanical dam¬ 
age (bad rings, leaking seals). The car¬ 
buretor is the most likely source of 
poor idling. 

5. After idle speed and mixture arc set, 
adjust the throttle cable and oil pump 
cable as outlined in the “Maintenance" 
section. 



Pilot air screw location on Fll models 



Pilot air Screw location on rotary valve models 


Tune-Up Specifications 


Mod ft 

Breaker 

Fowl 

Gap 

imm) 

fgmnmi 
Timing 
idea mm) 
BTDC 

Sporfc 

P/tMj 

< \i:k > 

S/xirfc 

riua 

Gap 

mm) 

Carbu¬ 

retor 

Air 

Srrru 
< furnt 

out* 

Idle 

S pc» d 

CAI 

0.3-0.1 

20/1.90 

1171IZ 

00-0.7 

1* 

1300-1500 

c;.\2 

0 3-0 1 

20/1,9(> 

11711/ 

0 0-0 7 

iu. 

1.300-1500 

(MSS 

0 3-0 1 

20/1 90 

HSIIC 

0 0-0.7 

IN¬ 

1.300-1500 

G3TH 

0 3-0.1 

20/1 90 

HSIIC 

0 0-0 7 

IN 

1300-1500 

G ITU 

0 3-0.1 

20/1 90 

11711/ 

0 0-0 7 

IN 

1300-1500 

05 

0 3-0 1 

20/1 90 

HSIIC 

0 0-0 7 

m 

1300-1500 

MCI 

0 .3-0 1 

20/1.90 

1371 IS 

0 0-0.7 

IS 

1300-1500 

KS125 

0 3-0 1 

23/2,52 

HSIICS 

0 0-0 7 

p. 

1300 

FO 

0 3-0.1 

23/2 91 

11911C 

0 0-0 7 

IN 

1300-1500 

FT 

— 

2.3/2 91 

111 Il\ 

— 

IN 

1000-1300 

IS 

0 .3-01 

20/2.59 

HSIIC 

0 0-0 7 

IN 

1000-1300 

F5 

— 

23/3 11 

iirnx 

— 

IN 

1000-I300 

Fll 

0 3-0 1 

20/2,59 

1391IC 

0 4-0.5 

IN 

1200-1100 


-Not applicable 
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ENGINE AND TRANSMISSION 


NOTE: For engine component inspec¬ 
tion techniques and procedures, refer 
to “Engine Rebuilding ” under the 
General Information section. For 
engine specifications, refer to the 
charts at the end of this section. 


ENGINE REMOVAL AND 
INSTALLATION 


Clean the engine thoroughly before re¬ 
moval to take away as much grease and 
road grime as possible. Be especially at¬ 
tentive to the cylinder base and the 
crankcase mating areas. 

G Series 

1. Warm the engine, and drain the 
transmission oil. Replace the drain plug. 

2. Open the seat, and disconnect the 
battery negative terminal. 

3. Remove the nuts or bolts which 
secure the exhaust pipe to the head. On 
G4TR and G5 models, disconnect the ex¬ 
haust pipe retaining springs from the 
head. Remove the bolts which secure the 
muffler to the frame, and remove the ex¬ 
haust system as a unit. 

4. Remove the air cleaner (except GA 
series). 

5. Slide the carburetor cap up on the 
cables. On older models the cap is se¬ 
cured with four phillips head screws, 
while on newer models, the rubber cap is 

«. secured in place with a spring clamp. 

6. Remove the carburetor cover from 
the front right-side of the engine. Shut 
the fuel supply off at the fuel petcock and 
disconnect the fuel line from the carbu¬ 
retor. Remove the plug from the front of 
the right crankcase cover, and through 
the hole, loosen the carburetor clamp. 

7. Lift the carburetor out of the case 
cavity and tie it aside. The carburetor 
starter and throttle cables can remain 
connected unless the carburetor is to be 
serviced. If the carburetor is to be ser¬ 
viced, unscrew the carburetor cap and 
pull out the throttle slide. The cable can 
then be disconnected and pulled 
through. To disconnect the starter cable, 
unscrew the cable guide and pull out the 
plunger. 

8. Remove the oil pump cover from 
the rear of the right crankcase cover. Dis¬ 
connect the oil pump cable from the oil 
pump control lever, then disconnect and 
plug the oil tank delivery line. 

9. Loosen the locknut on the clutch 
adjuster, and screw the adjuster in to the 
case to allow plenty of cable free-play. 
Disconnect the cable from the clutch re¬ 
lease mechanism, screw the adjuster out 
of the case and pull the cable through. 

10. Remove the gearshift pedal pinch- 
bolt, then pull the pedal oft its splined 
shaft. Remove the left crankcase cover. 

11. Use pliers to remove the mas- 
terlink spring clip; remove the cover 
plate and the masterlink. Disengage the 


chain from the countershaft sprocket. In¬ 
stall the masterlink onto one end of the 
chain for safekeeping. 



3. Disconnect the negative lead from 
the battery terminal. 

4. Turn the fuel petcock to the off 
position and disconnect the fuel line. Un¬ 
hook the retaining band from the rear of 
the fuel tank and pull the tank up and 
back to remove it. 

5. Remove the bolt from the rear of 
the muffler and pull out the tail piece. 
Remove the bolts which secure the ex¬ 
haust pipe to the head and the muffler to 
the frame. Remove the exhaust system. 

6. Mark the position of the gearshift 
pedal in relation to the shift shaft. Re¬ 
move the pinch-bolt and pull the gear¬ 
shift pedal off the shift shaft. 


Loosening ihe carburetor clamp 


12. Disconnect the magneto wiring 
and the neutral switch lead from the wir¬ 
ing harness near the battery. Disconnect 
the high-tension lead from the spark 
plug. 

13. Remove the nuts and washers from 
the four engine mounting bolts. Remove 
the mounting bolts being careful not to 
damage the threads as the bolts are with¬ 
drawn. 

14. Lift the engine out of the frame. 



Remove the four engine mounting bolts 


15. Installation is basically a reversal 
of the removal procedure. However, the 
following points should be noted: 

a. When installing the drive chain 
masterlink, make sure that the open 
end of the spring clip faces the op¬ 
posite direction of chain rotation; 

b. Adjust the clutch, oil pump, 
throttle, and starter cables, drive chain 
free-play, and clutch release mecha¬ 
nism. 

c. Fill the transmission with the rec¬ 
ommended amount and type of oil; 

d. Bleed the oil pump of any air 
bubbles. 

e. Make sure that the engine mount¬ 
ing bolts are tightened securely. 


M Series 

1. Warm the engine, hold the motor¬ 
cycle upright, and drain the transmission 
oil. Replace the drain plug. 

2. Remove the seat by first releasing 
the retaining band from the rear of the 
seat. Lift up on the rear of the seat and 
pull the seat off to the rear. 



Remove ihe bolt and pull the tail piece from the 
muffler 


7. Remove the left crankcase cover. 

8. Disconnect the magneto and neu¬ 
tral switch wiring from the wiring 
harness at the connectors near the igni¬ 
tion coil. Note whether the light blue or 
the yellow/green lead is not used. Undo 
any cable ties which hold the magneto 
wiring to the frame. Disconnect the high- 
tension lead from the spark plug. 

9. Use pliers to remove the mas¬ 
terlink spring clip; remove the cover 
plate and masterlink. Disengage the 
chain from the countershaft sprocket. In¬ 
stall the masterlink onto one end of the 
chain for safekeeping. 

10. Remove the oil pump cover from 
the rear of the right crankcase cover. Dis¬ 
connect the intake hose from the oil 
pump. Pull the oil line and the rubber 
grommet from the case. 

11. Pull off the oil tank cover and re¬ 
move the air cleaner mounting screw. 



Disconnect the intake hose from the oil pump, 
then remove it and the rubber grommet from the 
case 
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12. Bend back the tab on the oil pump 
control lever and disconnect the oil 
pump cable. 

13. Remove the ring from the choke 
rod and slide the rubber carburetor cap 
up on the cables, and remove the carbu¬ 
retor cover from the right crankcase 
cover. 

Id Remove the oil pump output hose 
from the rubber grommet in the right 
crankcase cover. Screw the oil pump 
cable adjuster out of the crankcase cover 
and remove the cable. 



Remove the air cleaner mounting screw 



Loosening the carburetor clamp through the hole 
in the right crankease cover 



fOver.tiow Of am | 


19. Remove the nuts and washers from 
the four engine mounting bolts. Slide the 
mounting bolts out taking care not to 
damage the threads on the holts. Lift out 
the engine from the right-side. 

20. Installation is basically a reversal 
of the removal procedure. However, note 
the following points: 

a. The lower rear mounting bolt is 
installed from the right-side the other 
holts are installed from the left; 

I). When installing the masterlink 
spring clip, make sure that the open 
end faces the opposite direction of 
chain rotation; 

c. Secure the ends ot the oil pump, 
and clutch cables with the locking tabs; 

d. Make sure that the carburetor is 
properly installed and the clamp is 
tight enough to prevent any air leaks; 

e. Make sure that the rubber ex¬ 
tender on the carburetor cap is prop¬ 
erly fitted to the idle screw when the 
carburetor cap is installed; 

f. Adjust the clutch cable, oil pump 
cable, throttle cable, drive chain free- 
play, and clutch release mechanism; 

g. Bleed the oil pump of any air 
hubbies. Refer to “Lubrication Sys¬ 
tem;”’ 



Removing the carburetor overflow drain 


Release 


To disconnect the clutch cable, !>end back the 
locking tab on the clutch release 


18. Loosen the locknut on the clutch 
release mechanism, and loosen the ad¬ 
justing screw 2 or 3 turns. Pry open the 
locktab on the clutch release lever and 
disconnect the clutch cable. Remove the 
spring from the end of the cable, and free 
the cable from the case. 




Bend hack the locking tab and disconnect the oil 
pump cable 


h. Torque the engine mounting 
bolts to 26-28 ft lbs. 

KS125 

1. Warm the engine, hold the motor 
cycle upright, and drain the transmission 
oil. Replace the drain plug. 

2. Remove the seat. Disconnect the 
negative lead from the battery. 

3. Turn the fuel petcock off and dis¬ 
connect the fuel line. Unhook the retain¬ 
ing band from the rear of the fuel tank 
and pull the tank up and back to remove 
it. 



Muffler mounting !x>lts 


Remove the output hose from the rublxT guide 


15. Disconnect the fuel line from the 
carburetor. Remove the plug from the 
front of the right crankcase cover, and 
through the hole, loosen the carburetor 
clamp. 

16. Lift the carburetor out of the right 
crankcase cover and tie it aside. The 
throttle cable can remain connected 
unless the carburetor is to be serviced. If 
it is to be serviced, unscrew the carbu¬ 
retor cap and pull out the throttle slide. 
The cable can then he disconnected and 
pulled through. 

17. Remove the carburetor overflow 
drain from the bottom of the right crank¬ 
case cover. 
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4. Remove the two nuts which secure 
the exhaust pipe to the head. Remove the 
two bolts which secure the muffler to the 
frame. Remove the exhaust system. 

5. Mark the position of the gearshift 
pedal in relation to the shift shaft. Re¬ 
move the gearshift pedal pinch-bolt, and 
pull the gearshift pedal from the shift 
shaft. 

6. Remove the left rear crankcase 

cover. * 

7. Use pliers to remove the mas- 
terlink spring clip; remove the cover 
plate and masterlink. Disengage the 
chain from the countershaft sprocket. 

8. Remove the oil pump cover. Bend 
back the locking tab on the oil pump con¬ 
trol lever and disconnect the oil pump 
cable. Unscrew the oil pump cable ad¬ 
juster out of the crankcase and pull the 
cable free of the case. 



Plug the oil lank outlet by connecting the breather 
tube to it 


9. Remove the oil tank cover. 
Remove the three mounting bolts from 
the oil tank, and pull the oil tank out of 
the frame. Disconnect the outlet line 
from the bottom of the tank, and connect 
the breather tube to the oil tank outlet. 
The outlet line can be plugged with a 
small screw. 



The clutch cable bracket is removed with the mag¬ 
neto cover 


10. Remove the clutch cable bracket 
and the magneto cover. Remove the cot¬ 
ter pin and disconnect the clutch cable 
from the clutch release mechanism. 

11. Disconnect the two magneto out¬ 
put leads at the connectors near the frame 
backbone. Remove any cable ties which 
secure the magneto wiring to the frame. 
Disconnect the high-tension lead from 
the spark plug. 

12. Disconnect the brake light switch 
spring from the brake pedal and the 
brake pedal return spring from the frame, 
then the pedal 

13. Loosen the rear brake adjusting 


nut at the end of the cable to allow plenty 
of free-play in the cable. Remove the cot¬ 
ter pin from the pin which holds the 
inner brake cable to the frame, then re¬ 
move the pin. 



To disconnect the rear brake outer cable, remove 
the screw, washer, and retaining plate 


14. Remove the screw, washer, and 
outer cable retaining plate from the brake 
pedal. Disconnect the outer cable from 
the brake pedal. Remove the brake pedal. 

15. Remove the four bolts from the car¬ 
buretor rim, and slide the rim and rubber 
cap up the carburetor cables. Remove the 
carburetor cover and the rubber grommet 
from the right crankcase cover. 

16. Loosen the air cleaner tube clamp. 

17. Pull the carburetor out of the case 
and tie it aside. The carburetor starter 
and throttle cables can remain connected 
unless the carburetor is to be serviced. If 
it is to be serviced, unscrew the carbu¬ 
retor cap and pull out the throttle slide. 
The cable can then be disconnected and 
pulled through the cap. To disconnect 
the starter cable, unscrew the starter 
plunger cap and pull out the plunger. 

18. Unscrew the tachometer cable re¬ 
taining screw from the crankcase and pull 
the tachometer cable free of the case. 

19. Remove the nuts and washers from 
the four engine mounting bolts. Slide the 
mounting bolts out taking care not to 
damage the threads on the bolts. Lift out 
the engine from the right-side. 

20. Installation-is basically a reversal 
of the removal procedure. However, note 
the following points: 

a. When installing the masterlink 
spring clip, make sure that the open 
end faces the opposite direction of 
chain rotation; 


b. Install the engine mounting bolts 
from the right-side. Tighten the two 17 
mm nuts to 23-30 ft lbs and the two 13 
mm nuts to 14.5-16 ft lbs; 

c. Secure the oil pump cable to the 
oil pump control lever with the locking 
tab on the lever; 

d. Make sure that the air cleaner 
tube fits properly on the air cleaner 
body; secure the tube with a clamp; 

e. Adjust the clutch, oil pump, and 
throttle cables, drive chain free-play, 
and clutch release mechanism; 

i. Bleed the oil pump of any air 
bubbles. Refer to “Lubrication Sys¬ 
tem.” 

F Series 

1. Warm the engine and drain the 
transmission oil. Replace the drain plug. 

2. Open the seat and disconnect the 
battery. 

3. Turn the tuel petcock to the off 
position (except F5 and F7), and discon¬ 
nect the fuel line from the petcock. On 
F5 and F7 models, disconnect the vac¬ 
uum line from the fuel petcock. 

4. Remove the mounting bolts from 
the muffler. Remove the nuts or springs 
which secure the exhaust pipe to the 
head. Remove the exhaust system. 

5. Remove the air cleaner (except 

FI 1). 

6. All rotary valve models: Remove 
the carburetor cover from the right crank¬ 
case cover and slide the rubber carbu¬ 
retor cap up on the control cables. Dis¬ 
connect the fuel line from the carburetor. 
Lift the carburetor out of the case cavity 
and tie it aside. 

7. Fll only: Loosen the hose clamp 
on either side of the carburetor and pull 
the carburetor off to the rear. 

8. The carburetor starter and throttle 
cables can remain connected unless the 
carburetor is to be serviced. If it is to be 
serviced, unscrew the carburetor cap and 
pull out the throttle slide. The cable can 
then be disconnected and pulled through 
the cap. To disconnect the starter cable, 
unscrew the starter plunger cap and pull 
out the plunger. 

9. Remove the gearshift pedal pinch- 
bolt, then pull the shift pedal off its shaft. 
Remove the chaincase cover with the 
clutch cable still attached and place it out 
of the way. 
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10. U se pliers to remove the mas- 
terlink spring clip, remove the cover 
plate and the masterlink. Disengage the 
chain from the countershaft sprocket. In¬ 
stall the masterlink onto one end of the 
chain for safekeeping. 

11 On Fll models, remove the con¬ 
nector panel and disconnect the red con¬ 
nector from it On other models, discon¬ 
nect the magneto and neutral switch 
wiring from the connectors near the back 
of the engine. Disconnect the high-ten¬ 
sion lead from the spark plug. 

12. Remove the four engine mounting 
bolts being careful not to damage the 
threads on the bolts. On Fll models, also 
remove the bracket from the right upper 
rear mount. 

13. Lift the engine out of the right-side 
of the frame. 



Engine mounting bolts (Fll) 



Engine mounting !>olts (F Series except Fll) 


14. Installation is basically a reversal 
of the removal procedure. However, note 
the following points: 

a. Install the engine mounting bolts 
from the left-side and torque them to 
19-25 ft lbs; 

b. When installing the masterlink 
spring clip make sure that the open end 
faces the opposite direction of chain ro¬ 
tation; 

c. Secure the oil pump cable to the 
oil pump control lever with the locking 
tab on the lever; 

d. Fill the transmission with the rec¬ 
ommended amount and type of oil; 

e. Adjust the clutch, oil pump, and 
throttle cables, drive chain free-play, 
and clutch release mechanism; 

f. Bleed the oil pump of any air 
bubbles. Refer to “Lubrication Sys¬ 
tem.” 
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Secure the oil pump cable with the locking tab on Ustng the factory tool to remove the wrist pin (FI 1 
the control lever shown) 


TOP END 

1. All models use through-studs, an¬ 
chored in the crankcase, to secure the 
head and cylinder. The top end compo¬ 
nents may be removed with the engine in 
the frame. 

2. Before beginning, have on hand the 
following spare parts: cylinder head and 
cylinder base gaskets; wrist pin circlips 
(these should be replaced if they are re¬ 
moved); exhaust pipe gasket; and piston 
rings (if removed). 

Top End Removal 

1. Clean the engine thoroughly to re¬ 
move any dirt or deposits. The area 
around the cylinder base is especially im¬ 
portant. 

2. Remove the spark plug. 

3. Disconnect the exhaust pipe from 
the cylinder. Remove the exhaust system. 

4. On the Fll models, remove the 
carburetor from the cylinder. 

5. Loosen the four cylinder head nuts 
(and four head bolts—Fll, F5, and F8), 
Va turn at a time in an “X” pattern until 
they are all loose, then remove them and 
their washers from the studs. 

6. Remove the cylinder head and the 
head gasket as well. 

NOTE: The cylinder head may become 
stuck to the cylinder due to carbon 
build-up. In this case , tap around the 
lower edge of the head with a plastic 
mallet until the head is free. Do not 
strike the cooling fins 



Disconnect the oil feed banjo from the Fll cylin¬ 
der 


7. On FI 1 models, disconnect the oil 
feed banjo at the cylinder. Wrap a piece 
of plastic around the banjo, bolt, and 
washers. Secure it with a rubber band to 
prevent the entry of dirt. 


8. Place the piston at top dead center 
and lift the cylinder off the crankcases 
until there is enough room to stuff a clean 
rag between the cylinder and the cases. 
Pull the cylinder straight up, catching the 
piston with one hand when the cylinder 
is free so that the piston won't hit the 
studs or the cases. 

NOTE: If the cylinder is stuck , it may 
be freed by tapping around the bottom 
with a plastic mallet. 

9. Remove and discard the cylinder 
base gasket. 

10. Remove the wrist pin circlips with 
a pair of needlenose pliers. The rag 
should remain in place while doing this 
to prevent the clips from falling into the 
crankcase. Grasp the piston with one 
hand and push the wrist pin out using a 
suitable drift. If the pin resists removal, it 
is advisable to use the factory wrist pin 
removal tool. This consists of a steel band 
or bands which fit around the piston 
while the attached screw device is used 
to push the pin out. 

Alternatively, heat the piston crown 
gently with a propane torch which may 
facilitate wrist pin removal. 

11. When the wrist pin is about % in. 
out of the piston, grasp the exposed end 
with a needlenose pliers, and pull it out 
until it is clear of the connecting rod. 
Remove the piston from the engine. 

CAUTION: Sever strike the wrist pin 
or attempt to use brute force to drive it 
out. The connecting rod may be bent in 
the attempt. 

Cylinder and Piston 

1. To check for wear of the bore, use 
an inside micrometer and take bore diam¬ 
eter measurements at the following 
points, holding the instrument in line 
with the intake and exhaust ports: just 
below the top edge of the cylinder; just 
above the exhaust port; just below the 
lower edge of the exhaust port; just above 
the top edge of the cylinder spigot. 
Record the diameters. Then turn the mi¬ 
crometer 90° and take another set of read¬ 
ings at the same points. 

2. If the difference between the high¬ 
est and lowest of these eight measure¬ 
ments exceeds 0.05 mm (0.0019 in.), the 
cylinder should be bored and the next 
oversize piston fitted (see below). 

3. Make a visual inspection of the pis¬ 
ton. If score marks are deeper than 
0.002-0.003 in. or ifa scored area is wider 
than 0.5 in., it is recommended that the 
piston be replaced. 
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Measure the cylinder bore in both planes at the 
four places shown (1) 


4. Check that the piston rings are free 
in their grooves and that the grooves have 
not been closed up by having metal 
pushed into them as might occur if the 
piston has seized. 

5. M easure the diameter of the piston 
perpendicular to the wrist pin at a point 5 
mm above the bottom edge of the piston 
skirt. Compare this reading of the piston 
diameter with the smallest of the cylin¬ 
der bore measurements made earlier. 
Subtracting the piston diameter from the 
smallest of the bore measurements will 
give the piston-to-cylinder clearance. If 
the measured value is more than 0.1 mm 
(0.0039 in.), the cylinder should be bored 
and the next oversize piston fitted. 

6. If the cylinder must be bored, first 
obtain the correct oversize piston and 
rings. For most models, pistons are avail¬ 
able in 0.5 and 1.0 mm oversize. 

Measure the diameter of the new pis¬ 
ton, add the correct clearance for your 
model given in the “Engine Specifica¬ 
tions” chart at the end of this section, and 
have the cylinder bored to the sum of the 
two. 

After boring, the difference between 
the largest and smallest cylinder bore di¬ 
ameters should not exceed 0.01 mm 
(0.0004 in.). 

After the cylinder is bored, use a small 
file to put a slight chamfer on the edges of 
all the ports. This is important since rings 
will catch on the edges of unchamfered 
ports. 

7. Two checks which must be made 
to the piston rings are end gap and side 
clearance for plain-type rings. This is 
true of both new and used rings. If the 
rings are installed on the piston, check 
side clearance first. 

8. Check side clearance for each ring 
by inserting the proper size feeler gauge 
between the ring and the ring groove. 
Clearance is given in the chart at the end 
of this section for models where side 
clearance is specified. If old rings do not 
have the correct side clearance, they will 
have to be replaced. If new rings show' 
the wrong clearance, the piston will have 
to be replaced, since either the ring 
grooves are w orn (clearance too large), or 
have been closed up by piston seizure. 

9. Piston ring end-gap checking ne¬ 
cessitates removing the rings from the 
piston. To do this, gently spread the ring 
apart with your thumbs on the end-gaps, 


and move the other end of the ring up 
over the piston with the index fingers. In¬ 
stallation is simply the reverse. 

Note the presence of any expanders 
behind the rings. 

10. First check the rings for a twisted 
or warped condition. Replace the rings if 
they are deformed. 

11. Both used and new rings should be 
checked for end-gap. 

Place each ring into the bottom of the 
cylinder bore, and then push it into the 
bore an inch or so using the piston 
crown. This will ensure that the ring is 
aligned perpendicular to the cylinder 
wall. 

Check that the ring is contacting the 
cylinder wall at all points. Place a piece 
of white paper beneath the cylinder and 
see if anything is visible between the cyl¬ 
inder wall and the ring. If you can see the 
white paper, the ring is not touching the 
wall either because it is deformed or 
worn, or because the cylinder wall has 
become oval through wear. 

12. Check the ring end-gap with the 
proper feeler gauge. Refer to the “Engine 
Specifications” chart at the end of this 
section for the correct gaps for you ma¬ 
chine. 

13. If the gap is too large, the rings 
must be replaced. If too small, hold the 
ring so that both ends are bearing against 
the sides of a small fine flat file. After a 
few strokes of the file, recheck the gap. 
Continue the filing procedure until the 
end-gap is correct. 

14. Clean out the ring grooves with a 
very thin screwdriver. Plain-type ring 
grooves can be cleaned with a piece of 
broken ring. Other types, however, 
should not be cleaned in this manner. Be 
careful not to scratch or gouge the groove 
surfaces. 

15. Inspect the wrist pin for wear or 
scoring. Any blueing or burned marks, 
which would indicate inadequate lubri¬ 
cation or extreme engine heat, means that 
the wrist pin and possibly the connecting 
rod bearing should be replaced. Check 
that the pin has not been worn or scored 
in the area which contacts the bearing. 

NOTE: Where possible , use a marked 

pin with an “A” piston and an un¬ 
marked wrist pin with a “B” piston. 

16. The connecting rod small end 
needle bearing can be removed from the 
rod by hand. Needle bearings exhibiting 
flat spots or pitting on the rollers or races 
should be replaced along with the wrist 
pin. 


17. Check the vertical play in the wrist 
pin. Maximum is 0.045 mm (0.002 in.). If 
it is in excess of this, the bearing and pin 
should be replaced. 

18. Lightly oil the wrist pin and insert 
it into the piston. The pin should be a 
snug push fit. Note the amount of drag on 
the pin while attempting to push it in by 
hand. If the pin goes in easily, or can be 
easily turned after insertion, either it or 
the piston wfill have to be replaced. 
Piston-to-pin clearance is 0.002-0.008 
mm (0.00008-0.00032 in). 

19. To check for connecting rod 
straightness, fit the piston, minus the 
rings, onto the connecting rod and install 
the wrist pin. Install the cylinder. The 
piston should be dead center in the cylin¬ 
der bore. If moved to either side, it 
should return to the center postion after 
the engine is turned over once or twice. 
If it does not, or if it appears to be to one 
side or the other in the bore, the connect¬ 
ing rod is bent. 

Top End Assembly 

1 Refit the piston rings to the piston. 
Be sure to fit an expander ring behind the 
second and third rings of the F5 piston, 
and behind the second ring of F6, F7, F8, 
and KS-series pistons. Both rings on M- 
series pistons are of the “Keystone”-type, 
while only the top ring of F-Il and KS 
series models is of the “Keystone”-type. 



Piston ring locations 



Mark 


Install the rings with the manufacturer’s stamped 
mark facing up 
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Knsme that the ring ends .in* positioned on either 
suit* of iht* lottiling pills 


On models with one "Keystone*’ ring, the 
top and second rings look almost iden¬ 
tical, hut are not interchangeable as the 
top ring groove in the piston is also bev¬ 
elled. Before installing the top ring, hold 
it on a straightedge: the bevelled edge 
should be clearly visible. Install the rings 
with the manufacturer's stamped mark 
(stamped near the end-gap) facing up, 
and the end-gap over the locating pins in 
the ring grooves. 

2. Install a new wrist pin circlip into 
one side of the piston. Lubricate the wrist 
pin and install it into the other side of the 
piston until about Vie in. of the wrist pin 
is visible protruding from the inside of 
the wrist pin hole. The wrist pin should 
be a push-fit. 

3. Lubricate the small end needle 
bearing and install it into the connecting 
rod. 

4. Place the piston over the connect¬ 
ing rod so that the arrow stamped on the 
top of the piston crown is pointing toward 
the front of Uie engine (exhaust side). 

5. Carefully line up the wrist pin 
with the connecting rod small end needle 
bearing, and push the wrist pin through 
until it is centered between the circlip 
grooves. 



The arrow on the piston crown should point to¬ 
ward the exhaust port 

6. New wrist pin circlips must be 
used in place of ones which were re¬ 
moved. Install the remaining circlip into 
the piston and rotate both circlips in their 
grooves so that the opening in the circlip 
is either positioned at the top or bottom 
of the circlip groove. 

7. Lightly lubricate the piston rings 
and piston skirt with two-stroke oil. 

8. Install a new cylinder base gasket, 
making sure that it is correctly installed. 

9. Place the piston at bottom dead 
center. Align the piston rings so that the 
ring ends are directly over the locating 
pin in the ring grooves. 

10. Take up the cylinder, make sure 
that the cylinder walls are lightly coated 
with oil, and fit the cylinder on the crank¬ 
case studs. 

11. Lower the cylinder over the piston 
while compressing the piston rings with 
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The opening in the circlip must face either up or 
down 


vour fingers until the piston.rings have 
fully entered the bore. 

12. Make sure that the cylinder is 
properly seated in the crankcase. Install 
the head gasket making sure that it is 
properly positioned; the holes cut in the 
gasket should line up perfectly with the 
stud holes and the bore in the cylinder. 

13. Refit the cylinder head, cylinder 
head washers, nuts, and head bolts (if fit¬ 
ted), and tighten them in an "X” pattern 
in increments of 2-3 ft lbs to the proper 
torque. The proper torque specification 
for your model can be found in the 
"Engine Torque Specifications" chart at 
the end of this section. 

14. The remainder of the assembly 
procedure is the reverse of disassembly. 


ENGINE CASE ASSEMBLIES 


The following sections deal with ser¬ 
vice to the engine crankcase cover 
assemblies: magneto, countershaft 

sprocket, clutch, primary drive, rotary 
valve assembly (if fitted), external shifter 
linkage, and so on. 

On all models the magneto is located 
on the left-side of the crankshaft; the 
clutch is on the right-side of the engine, 
as is the primary drive, and the coun¬ 
tershaft sprocket is on the left. 

On all models so equipped, the rotary 
valve assembly is located on the right 
end of the crankshaft. 

a. A puller will be needed to re¬ 
move the magneto rotor; 

b. The clutch on all models is the 
wet-type. Transmission oil must be 
drained before removing the right 
crankcase cover. In addition, a new 
crankcase cover gasket should be used 
upon reassembly. 


Left Crankcase Cover 

The left crankcase cover contains the 
flywheel magneto and the countershaft 
sprocket. G and M Series models use a 
one-piece cover, whereas the F and KS 
Series models are equipped with a mag¬ 
neto cover and a chaincase cover. 

REMOVAL 
G and M Series 

1. Use a center punch to place aligning 
marks on the shift shaft and the shift lex er 


so that the lever can be installed in the 
same position. Completely remove the 
.shift lever pinch-bolt, then spread the 
Clamp open slightly with a screwdriver 
and pull the lever off the shaft. 

2. Remove the left crankcase cover se¬ 
curing screws by breaking each one loose 
w ith an impact driver. When all of them 
are loose remove them. 

3. Pull the cover off the engine. If the 
cover is stuck, tap around the sides with a 
plastic mallet. 

F and KS Series 

1. On F6 and F7 models, remove the 
contact breaker cover securing screw's 
and the cover. 

2. On KS series models remove the 
tw o screw's which secure the clutch cable 
bracket to the crankcase cover. Discon¬ 
nect the clutch cable. 

3. Remove the chaincase cover screws 
w ith an impact driver, then lift the cover 
off the engine. On F Series models, tie 
the cover out of the w'ay w ith the clutch 
cable attached. 

4. Remove the magneto cover screws 
with an impact driver, then lift the cover 
off the engine. 

INSTALLATION 
All Models 

Installation is a reversal of the removal 
procedures. Note the follow ing points. 

1. Inspect the condition of the shift 
shaft oil seal. If the lips of the seal appear 
to be torn or damaged in any way, replace 
the seal. 

2. Tighten all of the cover screw's 
evenly to prevent warping the cover. 

Magneto 

REMOVAL 

To remove the magneto flywheel two 
special tools are needed. One of these is 
used to hold the flywheel from turning 
while the securing nut is removed, and 
the other is a puller to pull the flywheel 
off the tapered end of the crankshaft. 

1. Remove the left crankcase cover as 
described previously. 

2. While holding the flywheel from ro¬ 
tating, remove the securing nut from the 
end of the crankshaft. On F7, F8, and F5 
models, the flywheel can be secured by 
inserting a screwdriver through a hole in 
the flywheel and into a hole in the stator. 
On other models use the factory magneto 
flywheel holder. 



On F5, FT, and F8 models, the flywheel can l>c 
held by inserting a phillips head screwdriver 
through the hole in the flywheel into the hole in 
the stator base 
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Typical magneto flywheel holder (KS125 shown) 



Typical magneto flywheel puller (KS125 shown) 


3. Use the special puller, available at 
Kawasaki dealers, to pull the flywheel off 
the crankshaft. Remove the key from the 
crankshaft. 

NOTE: If the flywheel resists removal, 
tighten the puller as much as possible, 
then give the end of the puller a sharp 
rap with a hammer which should 
break it loose. 

CAUTION: Do not strike the flywheel 
itself as this may decrease its magnetic 
properties . 

4. To remove the stator from the crank¬ 
case, first disconnect the magneto wiring 
from the wiring harness and the neutral 
switch. Then remove the securing screws 
from the stator base and remove the sta¬ 
tor. 

INSPECTION 

1. Magneto electrical tests can be 
found in the “Electrical Systems” sec¬ 
tion. 



2. Handle the magneto rotor carefully. 
Do not drop or strike it as this may de¬ 
crease its magnetic properties. 

3. Check the rotor for loose hub rivets 
or cracks. Check the inside of the rotor 
and note any scoring which may have 
been caused by contact with the stator 
coil cores. If such scoring exists, the 
cause must be determined and remedied. 


4. Check the stator assembly for any 
damage visible to the eye such as scored 
coil core ends, broken or frayed wiring, 
loose coils, etc. 

5. The tapered portion of the crank¬ 
shaft should be smooth and free of cor¬ 
rosion, rust, etc. Finish off any scratches 
or scores with fine emery cloth. Clean the 
area thoroughly. 

6. Check the end of the crankshaft for 
play which would indicate a bad crank 
bearing. This is one thing which would 
cause the rotor to strike the coil cores. 

7. Check the woodruff key for condi¬ 
tion and replace it if step-wear has taken 
place or if the key is too loose in the 
keyway. 



On F5, F7, and F8 models, align the marks “A” 
and ''B'* when installing the stator base 


INSTALLATION 

1 Installation is the reverse of re¬ 
moval. 

2. On F7, F8, and F5 models, make 
sure that marks “A” and “B” on the stator 
ind crankcase align. 

3. Do not forget to install the woodruff 
key. Apply some oil or grease to the 
crankshaft taper. 

4. Push the rotor on by hand after lin¬ 
ing up the rotor slot with the key. 

5. Use the rotor nut to seat the rotor. 
Do not strike the rotor. 

Countershaft Sprocket 
REMOVAL 

1. Remove the left crankcase cover or 
the chaincase cover. 

2. With a hammer and punch, bend 
down the tab on the countershaft 
sprocket nut washer. 

3. Loosen the sprocket nut. If the 
engine is in the frame, the sprocket may 
be held while doing this by applying the 
rear brake hard. If the engine is not in the 
frame, loop a length of old drive chain 
ardund the sprocket and clamp the ends 
in a vise. Then remove the nut. 

4. If the drive chain is still connected, 
disconnect it at this point. Remove the 
sprocket. 

INSTALLATION 

Installation is the reverse of the re¬ 
moval procedure. Ensure that the 
sprocket nut is firmly tightened and that 
the tab on the washer is bent up across 
one of the nut flats. On N1 Series models, 
make sure that the projection on the 
sprocket washer is fitted into the hole in 
the sprocket. 


Right Crankcase Cover 
REMOVAL 
G and M Series 

1. Drain the transmission oil. 

2. Use a center punch to place a set of 
aligning marks on the kick-starter and the 
kick-starter shaft *o that the kick-starter 
can be installed in the same position. 
Completely remove the pinch-bolt from 
the kick-starter, spread the clamp with a 
screwdriver and pull the kick-starter off 
its shaft. 

3. Remove the carburetor cover se¬ 
curing screws with an impact driver, then 
lift off the cover. 

4. Remove the carburetor securing 
screw’ at the front of the crankcase. 

5. Turn off the fuel petcock and dis¬ 
connect the fuel delivery line at the car¬ 
buretor. 

6. Remove the carburetor and tie it 
aside with cables connected unless it 
requires servicing. 

7. Loosen the clutch release locknut, 
and back the adjusting screw out a few 
turns. Disconnect the clutch cable from 
the clutch release mechanism. 

8. Remove the oil pump cover secur¬ 
ing screws with an impact driver, then lift 
off the cover. 

9. Disconnect the oil pump cable and 
disconnect and plug the oil tank delivery 
line. 

10. On M Series models, remove the 
side stand and footrest assembly by re¬ 
moving the four bolts which secure it to 
the frame. Place a crate or another suit¬ 
able object beneath the engine to hold 
the motorcycle upright. 



Footrest assembly mounting bolls (MCI) 



Remove the clutch spring disc so that it is not mis¬ 
placed 

11. Remove the crankcase cover secur¬ 
ing screws with an impact driver, then lift 
off the crankcase cover. It is not neces¬ 
sary to remove the oil pump or the clutch 
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release mechanism unless they require 
servicing. 

12. Remove the clutch spring plate 
disc from the center of the clutch and s*»t 
it aside for safekeeping. 

F Series (Except F11) 

The procedure for these models is the 
same as that for the G and M Series, with 
the exception that the clutch release 
mechanism is located on the other side of 
the engine. 

F11 

1. With tlu motorcycle in the fully 
upright position, drain the transmission 
oil. 

2. Remove the oil pump cover, and 
remove the rubber grommet from the 
crankcase cover. 

3. Disconnect the tachometer cable by 
unscrewing it from the crankcase cover. 

4. Straighten the locking tab on the oil 
pump lever, and disconnect the oil pump 
cable from the oil pump lever. Loosen 
the locknut on the oil pump cable ad¬ 
juster, and screw the adjuster out of the 
crankcase cover. 

5. Using a center punch, place a set of 
aligning marks on the kick-starter and the 
kick-starter shaft so that the kick-starter 
can be installed in its original position. 
Completely remove the pinch-bolt from 
the kick-starter. Spread the kick-starter 
with a screwdriver and pull it off its shaft. 

6. Disconnect the brake light switch 
spring from the brake pedal. Loosen the 
brake cable adjusting nut to allow plenty 
of free-play at the pedal, then remove the 
pinch-bolt from the brake lever and re¬ 
move the brake pedal. 



Plug the inlet lube with a small screw- so that no oil 
will leak 


7. Disconnect the oil inlet tube from 
the oil pump and plug it to prevent oil 
from leaking. Remove the oil line from 
the cylinder at the banjo bolt. 

8. Remove the nine crankcase cover 
screws and remove the crankcase cover 
and gasket from the crankcase. 

KS125 

1. Hold the motorcycle upright and 
drain the transmission oil. 

2. Remove the exhaust pipe after re¬ 
moving two nuts from the exhaust collar 
and two bolts which secure the muffler to 
the frame. 

3. Using a center punch, place a set of 
aligning marks on the kick-starter and the 
kick-starter shaft so that the kick-starter 
can be installed in its original position. 
Completelv remove the pinch-bolt from 
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the kick-starter. Spread the kick-starter 
with a screwdriver and pull the kick- 
starter off its shaft. 

4. Disconnect the brake light switch 
spring from the brake pedal and the 
brake pedal return spring from the frame, 
then the pedal. 



Remove the cotter pin and the pm winch holds the 
inner cable to the frame 

5. Loosen the rear brake adjusting 
nut at the end of the cable to allow plenty 
of free-play in the cable. Remove the cot¬ 
ter pin from the pin which holds the 
inner brake cable to the frame, then re¬ 
move the pin. 

6. Remove the screw, washer, and 
outer cable retaining plate from the brake 
pedal. Disconnect the outer cable from 
the brake pedal. Remove the brake pedal. 

7. Remove the four bolts from the car¬ 
buretor rim and slide the rim and rubber 
cap up the carburetor cables. Remove the 
carburetor cover and the rubber grommet 
from the right crankcase cover. 

8. Shut off the fuel at the petcock and 
disconnect the fuel line from the carbu¬ 
retor. Pull the carburetor out of the crank¬ 
case and place it out of the way with the 
cables still attached. 

9. Disconnect the oil line from the 
crankcase cover by removing the banjo 
bolt. Take care not to lose the two 
washers fitted to either side of the banjo. 



To disconnect the outer cable, remove the screw, 
washer, and retainer plate 



Disconnect the oil line at the banjo !>oJt Tale care 
not to lose the two washers located on either side 
nf the banjo fitting 


10. Remove the three screws which 
secure the air duct to the air cleaner tube. 
Remove the nine crankcase cover secur¬ 
ing screws, and pull the right crankcase 
cover from the engine. Remove the right 
crankcase cover gasket. 

IT Make sure that the washers on the 
kick shaft and the oil pump gear shaft and 
the O-rings on the intake port and the oil 
passage are not misplaced. 



When the right crankcase cover is removed, tale 
care not to misplace the O-rings and washers 


INSTALLATION 

All Models 

Installation is a reversal of the removal 
procedures. Note the following: 

1 Use a new case cover gasket on reas¬ 
sembly. 

2. Examine the kick-starter shaft oil 
seal and replace it if necessary. 

3. Make sure that the clutch spring 
plate disc is installed in the center of the 
clutch (G and M Series). 

4. Make sure that the oil pump drive 
gears mesh properly when the cover is 
installed. 

5. Make sure that the oil drain under 
the carburetor is not blocked. 

Clutch Release Mechanism 
G AND M SERIES 

Refer to the following section for the 
“F Series Clutch Release Mechanism.” 
The only difference on the G Series is 
that the mechanism is located on the op¬ 
posite side of the engine (under the car¬ 
buretor cover) and, as a result, the two 
pushrods on the F Series are not needed. 

F SERIES 

Removal 

1. Remove the chaincase cover as de¬ 
scribed previously. 

2. Remove the two clutch release 
mechanism housing mounting screws. 



Removink the clutch release mechanism 
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Clutch release mechanism (F Series shown) 



Wnen the lever shatt is rotated to this position, 
push it all of the way into the cover 


3. Remove the housing from the case 
cover and pull the short pushrod out 
through the oil seal. 

Inspection 

1. Inspect the release lever and re¬ 
lease housing for excessive wear, scoring, 
or any other signs of damage. Replace as 
necessary. 

2. Inspect the short pushrod for de¬ 
formed ends or a bent condition. Replace 
as necessary. 

Installation 

Installation is a reversal of the removal 
procedure. When assembling the inner 
and outer release, set the lever angle at 
approximately 90° to a line drawn 
through the two mounting screws so that 
the correct clutch adjustment can be 
achieved. 

KS125 

Removal 

1. Remove the chaincase cover. 

2. Remove the clutch cable bracket 
and the magneto cover. Remove the cot¬ 
ter pin from the release lever and discon¬ 
nect the clutch cable. 



The locknut, adjusting screw, and release rack are 
removed through the access hole 


Installation 

1. Grease the lever shaft and the re¬ 
lease rack. At the same time fill the two 
holes inside the magneto cover with 
grease. 

2. Hook the return spring onto the re¬ 
lease lever and insert the lever shaft part¬ 
way into the magneto cover. Do not in¬ 
sert the lever shaft into the cover far 
enough for the stopper on the cover to in¬ 
terfere with the projection on the release 
lever when the lever is rotated. 


the clutch adjusting hole. While applying 
hand pressure on the rack, rotate the re¬ 
lease lever to the position shown in the 
accompanying illustration, then insert it 
all the way into the magneto cover. 

4. Install the clutch release mecha¬ 
nism bolt and washer, and bend the 
washer up against a flat on the head of the 
bolt. 

5. The remainder of installation is in 
the reverse order of removal. When in¬ 
stallation is complete, adjust the clutch as 
described in “Maintenance.” 

Primary Gear 
REMOVAL 
F5 and F8 

1. Remove the left crankcase cover as 
described previously. 

2. Bend back the oil pump pinion se¬ 
curing nut lockwasher, then install the 
clutch holding tool or stuff a rag between 
the primary and the clutch housing gear 
teeth. 

3. Remove the oil pump pinion secur¬ 
ing nut and lockwasher, then slide off the 
primary' and the oil pump gear set. 

4. Remove the woodruff key from the 
crankshaft. 



Clutch release mechanism bolt and washer— 
KS125 

3. Bend back the tabs on the lock¬ 
washer and remove the clutch release 
mechanism bolt from the inside of the 
magneto cover. The clutch release lever 
shaft can now be removed from the mag¬ 
neto cover. 

4. Remove the clutch adjusting hole 
cap, and remove the adjusting screw, 
locknut, and clutch release rack. 

Inspection 

1. Inspect the teeth on the release rack 
and the lever shaft. If the teeth are dam¬ 
aged both components should be re¬ 
placed. 



Removing the primary gear nut while holding the 
3. With the projection on the release clutch with the factory tool 
lever pointing to the mark on the mag¬ 
neto cover, insert the release rack into 

Clutch Release Rack 



Projection 


On Fll models, remove the tachometer pinion and 
Installing the release rack the oil pump gear 
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Other Models 

1. Remove the left crankcase cov er. 

2. Fll only: Remove the tachometer 
pinion and the oil pump gear. 

3. Bend hack the primary drive gear 
securing nut lockwasher. 

4. Keep the primarv drive gear from 
turning by installing the clutch holding 
tool (see the accompanying illustration), 
or stuffing a rag between the primary and 
clutch housing gear teeth, then remove 
the securing nut and lockwasher. 

INSTALLATION 
F5 and F8 

Installation is a reversal of the removal 
procedure. Note the following: 

a. Torque the oil pump pinion se¬ 
curing nut to 36 ft lbs; 

b. Make sure to bend one side of the 
lockwasher up against the flat on the 
nut; 

c. Centerpunch the lockwasher into 
the small hole in the oil pump pinion. 

Other Models 

Installation is a reversal of the removal 
procedure. Note the following; 

a. Torque the primary gear nut to 
the specification given in the “Engine 
Torque Specifications” chart at the end 
of this section; 

b. Make sure to bend one side of the 
lockwasher up against a flat on the nut; 

c. Fll only: Make sure to fit the tab 
on the lockwasher into the hole in the 
primary gear. 



On Fit models, he sure that ihe fah on ihe lock¬ 
washer is filled in ihe hole in ihe primary gear 


Clutch 
REMOVAL 
G and M Series 

1. Remove the right-crankcase cover 
as described previously. 



Removing the mainshaft circlip 
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Holder plate 

Cover plate 



2. Remove the clutch spring plate disc 
from the center of the clutch hub. 

3. Remove the circlip from the trans¬ 
mission inainshaft in the center of the 
clutch hub. Remove the thrust washer 
from behind the circlip. 

4. Remove the clutch plate assembly 
from the clutch hub, and the thrust 
washer located behind the clutch plate 
assembly on the mainshaft. 

5. Remove the clutch housing, hous- 



Removing the clutch plate assembly 


ing spring, and thrust washer from the 
mainshaft. 

6. To disassemble the clutch plate as¬ 
sembly, remove the six clutch spring 
bolts from the outer plate. Remove the 
outer plate and the six springs. The steel 
plates, friction plates, pressure plate, and 
clutch hub can now be separated. 


F and KS Series 

1. Remove the left crankcase cover. 



Remove ihe pressure (spring) plale and the pres¬ 
sure plate pusher 



F and KS Series clutch 






2. Unscrew the five retaining bolts, 
then pull out the clutch springs and 
spring guides. 

3. Remove the pressure plate, friction 
plates, steel plates, and steel rings. 

4. Pull out the pressure plate pusher. 

5. Hold the clutch housing secure with 
the special tool illustrated or by stuffing a 
rag between the primary and clutch gear 
teeth. 

6. Remove the hub securing nut and 
thrust washer, then slide off the clutch 
hub and housing. 

7. Remove the clutch bushing and 
thrust washer from the shaft. 



Remove the clutch huh securing nut while holding 
the clutch housing with the factory tool 


INSPECTION 
All Models 

1. Refer to the “Engine Specifica¬ 
tions” chart at the end of this section for 
individual model specifications. 

2. If any plate is warped more than 0.1 
mm (0.004 in.), all the plates should be 
replaced. 

3. Check the condition of the steel 
bands (if fitted), and replace any which 
are damaged. 



Clutch Housing 



If the clearance between the clutch housing and 
the friction plates is excessive, the defective parts 
will have to be replaced 


4. Measure the clearance between 
tne clutch housing and the tabs on the 
friction plates. If the clearance is greater 
than the service limit, replace the hous¬ 
ing and/or the friction Dlates. 

5. Remove the bushing from the 
housing (if fitted), and inspect both the 
inner and outer surfaces for scoring, 
scratches, or wear. Remove any such im¬ 
perfections with emery cloth or sand¬ 
paper. If the damage cannot be remedied 
in this way, replace the bushing. 

b. Insert the bushing into the housing 
and check for play. If the clearance is ex¬ 
cessive, replace the bushing. If a new' 
bushing yields an excess of play, replace 
the housing. 


7. Place the bushing on the main- 
shaft. If excessive play is noted here, the 
bushing should be replaced. 

A worn or scored bushing will cause 
excessive clutch noise and possibly im¬ 
pair operation. 

INSTALLATION 
G and M Series 

1. Clean all metal parts in a solvent. 
Lubricate them with transmission oil be¬ 
fore assembly. 

2. Assemble the clutch plates onto the 
hub. The first plate to be installed is a 
steel plate. On G series, the first steel 
plate is slightly different from the others 
Install a friction plate, steel plate, and so 
on. 

3. Install the pressure plate over the 
last friction plate. Install the clutch outer 
plate, clutch springs, and clutch spring 
bolts. 

4. Install a thrust washer, and clutch 
housing spring on the mainshaft. Install 
the clutch housing. Install a thrust 
washer and then the clutch plate assem¬ 
bly into the clutch housing. 

5. Install the third thrust washer onto 
the mainshaft, then secure the clutch as¬ 
sembly in place with a circlip. 

6. The remainder of installation is the 
reversal of the removal procedure. When 
installation is complete, adjust the clutch 
as described in “Maintenance.” 

F and KS Series 

1. Clean all metal parts in a solvent. 
Lubricate them with clean transmission 
oil before assembly. 

2. Install the thrust washer and kick 
pinion gear onto the mainshaft if they 
were removed. 

3. Install the bushing into the clutch 
housing if it was removed and fit the 
clutch housing onto the mainshaft. Install 
the clutch hub thrust washer. 

4. Install the clutch hub onto the main- 
shaft. Install the lockwasher. On KS125 
models, the tab on the washer must fit 
into the hole in the hub. Install a friction 
plate, steel band (if fitted), steel plate, 
friction plate, and so on. 



Installing the hub washer. On KSI25 models, be 
sure that the tab on the washer is fitted into the 
hole in the clutch huh. 


5. Install the pressure plate, spring 
guides (if fitted) springs, washers, and the 
spring bolts. On KS125 models, the mark 
on the pressure plate must align w'ith the 
washer tooth hole. Tighten the spring 
bolts evenly and gradually so as not to 
warp the pressure plate. 
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On KS125 models, the mark on the pressure plate 
must align with the washer tooth hole 


6. The remainder of installation is the 
reversal of the removal procedure. When 
installation is complete, adjust the clutch 
as described in “Maintenance.” 

Rotary Valve Assembly 

The rotary valve is mounted directly tc 
the end of the crankshaft and rotates 
within a sealed disc cover. The rotary 
valve can move back and forth on the 
crankshaft so that when the piston is on 
its downstroke, the increased pressure in 
the crankcase pushes the valve against 
the disc cover to form a tight seal, thus 
preventing a loss of crankcase pressure 
necessary to force the fuel mixture 
through the transfer ports to the com- 
busion chamber. 

On all models but the KS125, F8, and 
F5, the disc is made from phenol resin. 
The KS125, F8, and F5 models are 
equipped with a steel disc. 

REMOVAL 

1. Remove the right crankcase cover, 
primary gear, and clutch. 

2. Remove the valve cover screws 
using an impact driver. Break each screw 
loose, and when all of them are loose, 
remove them. 

3. Remove the valve cover. 

4. Slide the rotary disc off the end of 
the crankshaft. If the disc must be pried 
off the crankshaft, use two wedges 
spaced 180° apart so as not to deform the 
disc. 



Remove ihe valve cover screws and lhe valve 
cover 


5. Remove the sleeve and O-ring from 
the crankshaft (if fitted). 

6. Remove the locating dowel pin or 
w oodruff key from the crankshaft. 

INSPECTION 

1. Inspect the valve cover oil seal. The 
seal should be replaced if the lips are 
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Removing the rotary disc 



Measure the depth of the valve cover at the point 
shown 

torn, deformed, hardened, or otherwise 
damaged. 

2. Inspect the condition of the oil 
seals. If the oil seals are deformed in any 
way they should be replaced. If the large 
O-ring does not fit properly in its groove, 
it should be replaced. 

3. Examine the valve cover for any 
deep scratches, excessive wear, or distor¬ 
tion. Also measure the depth of the cover 
and replace it if it is beyond the service 
limit. 

4. Inspect the rotary disc for scratches, 
distortion, or any other signs of damage. 
Also measure the thickness of the rotary 
disc and replace it if worn beyond the 
service limit. 


On F6 and FT models, align the mark on the disc 
with the dowel pin 



The O-ring should fit into the sleeve (MCI) 



Rotary valve cover tightening sequence 

INSTALLATION 


2. On F6 and FT models, make sure 
that you align the valve disc mark with 
the locating dowel pin. 

3. The O-ring on the crankshaft (if fit¬ 
ted), should fit into the sleeve. 

4. Tighten the valve cover screws, a 
little at a time, in the order shown. 

Shifter Mechanism 

REMOVAL 

1. Remove the gearshift lever from the 
gearshift shaft. Mark the position of the 
gearshift lever in relation to the gearshift 
shaft before removing it so that it can be 
installed in the same position. 

2. Remove the right crankcase cover 
and clutch. On FI 1 models, remove the 8 
mm circlip from the bottom shift linkage. 

3. Disengage the shift arm from the 
shift drum, and pull the shift arm and 
gearshift shaft out as an assembly. 

4. On some models the shift arm can 
be removed from the gearshift shaft by 
removing the securing circlip. 

5. Remove the shift drum set lever and 
positioning plate along with their springs 
from the crankcase by removing the at¬ 
taching screws. 



On Fll models, remove the 8 mm circlip l>efore 
removing the shift shaft 


INSPECTION 



5. Inspect the groove in the valve disc 
hub. If a groove is worn in it from contact 
with the locating pin, the disc should be 
replaced. Also inspect the locating pin 
and replace it if it shows signs of wear. 



Check the disc collar for step-wear caused hy the 
locating pin 
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Installation is in the reverse order of 1. Check the splines on the gearshift 
removal. Note the following points: shaft for wear or splintering, and replace 

I. Apply a coat of two-stroke oil to both the shaft if they are too badly damaged to 
sides of the valve disc before installation, properly secure the gearshift lever. 
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Removing the shift mechanism (FI1 shown) 



Removing the positioning plale (MCI shown) 


2. Check the gearshift shaft for a bent 
condition, and replace it if bent. 

3. Check the shift arm for straightness. 
Check the fingers on the shift ann for 
straightness, and especially for wear at 
the tips. 

4. Inspect the shifter return spring and 
replace it if broken, or if the ends of the 
spring show signs of twisting or fatigue. 

5. Check the other springs in the shift 
* linkage and replace any which are de¬ 
formed or damaged. 

INSTALLATION 

Installation is a reversal of the removal 
procedure. Note the following: 

1. On F Series models (except Fll), 
the return spring pin is an eccentric shaft. 
The pin should be positioned by turning 
it with a screwdriver so that it is centered 
in the window in the shift arm. 

2. Make sure that each spring is in¬ 
stalled correctly. Check the operation of 
the shifter before installing the right 
crankcase cover. 

Kick-Starter Assembly 

The kick-starter assembly of the Fll 
and KS125 models can be removed with 
the engine in the frame. For service to 




Shifter mechanism—KS and M Series 



Shifter mechanism—G and F Series 


the kick-starter assembly on other mod¬ 
els, refer to the following section on 
“Lower End and Transmission.” 

REMOVAL AND DISASSEMBLY 

1. Remove the right crankcase cover 
and clutch assembly. 

2. Remove the driveshaft idle gear 
from the driveshaft behind the clutch 
housing. 


3. Unhook the kick-starter spring from 
the stopper pin (KS125), or from the hole 
in the crankcase (Fll). 

4. Pull the kick-starter shaft from the 
crankcase. On KS125 models, be careful 
not to misplace the thrust washer from 
the end of the kick-starter shaft. 

5. Remove the circlip and thrust 
washer from the end of the output shaft, 
and pull the output shaft idle gear off the 



Adjust the return spring pin so that it is centered in 
the shift arm window (F Series except Fll) 


Unhook the kick-starter return spring (KS125 
Remove the driveshaft idle gear (KS125 shown) shown) 

653 







Kawasaki Singles 



Remove the circlip and thrust washer, then lift off 
the idle genr (KS125 shown) 



Removing the circlip from the end of the kick- 
starter shall 

shaft. Take care that the thrust washer 
behind the gear is not misplaced. 

6. KS125: Remove the oil pump gear. 

7. To disassemble the components on 
the kick-starter shaft, first remove the 
spring guide and return spring from the 
shaft. 

8. Remove the circlip from the other 
end of the shaft. Remove the spring, 
ratchet, circlip, washer, kick-starter gear, 
and washer in that order. 

INSPECTION 

1. Inspect the ends of the return 
spring. If the ends are broken or de¬ 
formed or if the spring is weakened, it 
should be replaced. 

2. Inspect the teeth on the ratchet, and 
the corresponding teeth on the kick- 
starter gear. If the teeth are worn or dam¬ 
aged, replace both the ratchet and the 
gear. 

3. Measure the inside diameter of the 
kick-starter gear. If the measured value is 
less than the service limit given in the 
“Engine Specifications" chart at the end 
of this section, the gear should be re¬ 
placed. 

4. Measure the outside diameter of the 
kick-starter shaft. If the measured value 
is less than the service limit, the shaft 
should be replaced. 

5. Inspect the teeth on the kick-starter 
gear and the other gears with which it 
meshes. If any of the gears are damaged, 
all of the gears should be replaced. Pay 
special attention to the oil pump gear on 
KS125 models. 

ASSEMBLY AND INSTALLATION 

1. Assemble the components onto the 
kick-starter shaft in the reverse order of 
disassembly. Note that the ratchet must 
be positioned on the shaft so that the 
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1 Thru*! wavher 

2 Circlip 

3 Wo»h«?r 

4 Spring 

5 Ratchet 

6 Circlip 
7. Wa»her 

8 Kick gear 




9 Cird.p 
10. Kick thall 

11 Stopper 

12 Return spring 

13 Spring guide 

14 Circlip 

15 Washer 

16 Pinch-bolt 


17 Kick lever 

18 lever rubber 

19 Stopper 

20 Guide m 

21. lockplote 

22. Bolt 


13 > 


Kick-starter assembly—KS125 


i 


1. Circlip 

2. Spring 

3. Ratchet 

4. Washer 

5 Kick gear 

6. Kick shaft 

7. Spring guide 

8. Return spring 

9. Kick lever 
10 lever boss 
1 1. Steel ball 

12. Spring 

13. Washer 

14. Circlip 

15. lever rubber 

16. Pinch-bolt 




Kick-starter assembly—Fll 


Punch Marks 

\ 



Position the ratchet on the shaft so that ihe punch 
marks align—KS125 



Install the kick-starter shaft with the ratchet facing 
the rear Be sure that the thrust washer is in place 
on the end of the shaft. 


Mach meet sirte 



On FI I models, install the ratchet as shown 


punch marks on the shaft and the ratchet 
align (KS125), or so that the machined 
surface of the ratchet is aligned with the 
small depression on tne shaft (Fll). 

2. Install the kick-starter assembly into 
the crankcase with the ratchet facing the 
rear. Insert the return spring into the 
kick-starter shaft, then wrap it around and 
fasten it to the crankcase. 

3. Install the idle gears into their posi¬ 
tions. Install the clutch and the right 
crankcase cover. 
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LOWER END AND 
TRANSMISSION 


The following section deals with ser¬ 
vice to the crankshaft, transmission, 
shifter drum assembly, kick-starter as¬ 
sembly, crankcase bearings, and seals. 
Removing the engine and splitting the 
crankcases is necessary to service these 
components. 

NOTE: New gaskets must always be 

used when the engine is serviced. 

Splitting The Crankcases 

Before splitting the crankcases it is 
necessary to remove the top end, left and 
right crankcase covers, clutch assembly, 
primary drive gear, magneto, coun¬ 
tershaft sprocket, shifter mechanism, 
kick-starter (Fll and KS125), rotary valve 
(if fitted), etc. The removal procedures 
for these components are given in the 
preceding sections. The following sec¬ 
tions assume that these components have 
been removed. 

G AND F SERIES {EXCEPT F11) 

1. Remove the transmission neutral 
switch body and set plate. 

2. On F5 and F8 models, remove the 
circlips on the ends of the Fourth and 
Fifth gearshift rods. 



Removing the transmission switch hotly 


3. Remove the crankcase halves’ se¬ 
curing screws. 

4. Split the cases by tapping each half 
alternately with a mallet or plastic ham¬ 
mer. Leave the transmission and all 
shafts in the ricdit case. 

CAUTION: Never strike the end of the 
crankshaft to split the cases as the 
crankshaft may become bent in the at - 
tempt. 

5. Tap the end of the transmission 
drive shaft lightly with a mallet, then re¬ 
move the change drum and transmission 
as a complete assembly. 

6. On the G Series, remove the kick- 
starter spring and holder from the right 
case half, then remove the kick-starter 
gear and shaft together. 

7. On the F Series, remove the retain¬ 
ing snap-ring, return spring and holder 
from the right case, then pull out the 
kick-starter shaft and gear together. 

8. Remove the dowel pin from the 
right end of the crankshaft. Insert a soft 
metal (copper or brass) wedge between 
the flywheels opposite the crankpin to 



Remove the transmission as a unit 



After removing the dowel pin, tap the crankshaft 
with a plastic mallet to remove it 



Transmission dnveshaft hushing 



Removing the detent arm holt 


avoid pinching the flywheels and tap the 
crankshaft out of the case with a plastic 
mallet. 

9. Remove the main bearing retainers, 
pry out the oil seals, and then remove the 
bearings with an arbor press, or by heat¬ 
ing the cases and tapping out the bear¬ 
ings. 

M SERIES 

1. Remove the kick-starter spring 
guide and spring from the kick-starter 
shaft. 

2. Remove the detent arm bolt and 
detent arm spring from the shift drum de¬ 
tent arm. Remove the detent arm. 


3. Remove the transmission bearing 
stopper. Remove the two phillips head 
screws from the shift drum positioning 
plate and remove the positioning plate. 

4. Using an impact driver remove the 
13 screws which secure the cases 
together. 

5. Fit the crankcase separating jig 
(Tool No. 57001-153) to the left case half, 
and tighten the jig bolt, while tapping 
lightly on the end of the transmission 
countershaft with a plastic mallet. Sepa¬ 
rate the cases gradually and evenly. 

6. The crankshaft and transmission 
components will remain in the right case 
half. 

7. Remove the kick-starter shaft com¬ 
plete with kick-starter gear. 

8. Remove the transmission and shift 
drum as an assembly. Take care not to 
lose the ball bearing fitted at the end of 
the mainshaft. 



Removing I he transmission hearing stopper 



Removing the positioning plate 



Crankcase separating jig installed 


9. Using a plastic mallet, tap 'he 
crankshaft from the right case half. 

10. Remove the main bearings from 
the ends of the crankshaft using a bearing 
puller. 

F11 

1. Remove the bearing holder from 
the left case half. 

2. Pull the tachometer pinion and oil 
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Removing llw kick-sUirti*r shaft and gear 


Pull out the inchometer pinion and oil pump Rear 


Removing the shift rods 


Ont (jo I Stwift 


Drive Shalt 



Remove the transmission as a unit 



Removing the hearing holder 


pump gear from the right case half. Note 
the location of any thrust washers. 

3. Remove the circlip and thrust 
washer from the idle shaft and lift off the 
kick-starter idle gear. 

4. Remove the two screws from the 
shift drum positioning plate and remove 
the positioning plate. 

5. Remove the neutral positioning 
holt, spring, and positioning pin from the 
bottom of the left case half. 

6. Remove the 11 crankcase securing 
screws with an impact driver. Using a 
plastic mallet, tap evenly around the 
right case half until the cases are about 
Vib in. apart. Lay the engine on its left¬ 
side and continue tapping evenly around 



Remove the circlip and lift ofl I he kick-starter idle 
gear 



Removing the shift drum positioning plate 



Separating the crankcases 



Removing the Fourth and Fifth gearshift forks 



While holding hack the Third gearshift fork, re¬ 
move the shift drum 


the right ease until it comes free of the 
crankshaft. The crankshaft and the trans¬ 
mission will remain in the leit case half. 

CAUTION: Sever strike the end of the 
crankshaft to split the eases as the 
crankshaft may become bent in the at¬ 
tempt. 

7. Remove the breather hose, crank¬ 
shaft collar, and the O-ring from the right 
case half. 

8. Remove the two shift rods and the 
Fourth and Fifth gearshift forks. Hold the 
Third gearshift fork away from the shift 
drum, then remove the shift drum and 
the Third gearshift fork. The output shaft 
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Lift the 2nd drive gear from the left case 


and the driveshaft can now be removed 
as an assembly. 

9. Remove the 2nd drive gear, thrust 
washer, and needle bearing from the left 
case. 

10. Using a press, push the crankshaft 
out of the left case. If a press is not avail¬ 
able, insert a soft metal (copper or brass), 
wedge between the flywheels opposite 
the connecting rod to avoid pinching the 
flywheels, and tap the crankshaft out of 
the case with a plastic mallet. 

11. Using a bearing puller, remove the 
main bearing from the left end of the 
crankshaft. 

KS125 

1. Remove the shift drum stopper and 
the bearing stopper from the right case 
half. 

2. Remove the neutral positioning 
bolt, spring, and positioning pin from the 
top of the left case half. 

3. Remove the steel ball from the 
right end of the driveshaft. 

4. Using an impact driver, remove 
.the 12 screws which secure the cases 
together. 

5. Fit the crankcase separating jig 
(Tool No. 57001-153) to the left case half, 
and tighten the jig bolt, while tapping 
lightly on the end of the transmission 


Crankcase Splitting Tool 



The crankcase splitting tool installed 


Removing the positioning bolt, spring, and posi¬ 
tioning pin 

countershaft with a plastic mallet. Sepa¬ 
rate the cases gradually and evenly. 

6. The crankshaft and transmission 
components will remain in the right case 
half. 

7. Lift out the two shift rods, and re¬ 
move the shift forks, shift drum, and the 
output shaft and the driveshaft as¬ 
semblies. 

8. Remove the washers from the end 
of the driveshaft and the oil pump shaft 
and the two knock pins from the case 
half, and set them aside so that they will 
not be misplaced. 

9. Remove the output shaft sleeve 
and O-ring from the left case half. 

10. Using a press, push the crankshaft 
out of the left case. If a press is not avail¬ 
able, insert a soft metal (copper or brass), 
wedge between the flywheels opposite 
the connecting rod to avoid pinching the 
flywheels, and tap the crankshaft out of 
the case with a plastic mallet. 

11. Using a bearing puller, remov e the 
main bearing from the left end of the 
crankshaft. 

ASSEMBLY 

G AND F SERIES (EXCEPT F11) 

1. Coat all parts with oil before install¬ 
ing them. 

2. Using a press or a bearing driver, 
drive the crankshaft bearings into place. 
The bearings should he flush with the in¬ 
side surface of the crankcase. Coat the 
lips of the oil seals with grease, and in¬ 
stall them with the marked surface facing 
out. 

3. With a plastic mallet, tap the crank¬ 
shaft into the right main bearing using a 
soft metal wedge between the flywheels 
as on removal. 

4. Install the kick-starter shaft. 

5. Install the transmission as an as¬ 
sembly. 



# 

Installing the kick-starter shaft 


% 



Install the transmission as a unit 

6. Apply a liquid gasket compound 
such as Kawasaki Bond to the mating sur¬ 
face of the left case half. Set the right case 
half in position and tap it evenly around 
the edges until it is seated. 

NOTE: On the G Series, do not forget 

the hall and shim at the tip of the 

transmission driveshaft. 

7. Install the crankcase securing 
screws and tighten them evenly in an 
“X” pattern until they are all tight. 

8. The remainder of assembly is in the 
reverse order of disassembly. 

M SERIES 

1. Coat all parts with clean transmis¬ 
sion oil before installing them. 

2. Install the bearings into the cases 
using a press. 

3. Install a soft metal wedge between 
the crankshaft flywheels opposite the 
connecting rod, and tap the crankshaft 
into the left main bearing. 

4. Fill the left end of the driveshaft 
with grease, and install the ball bearing 
into the grease. Fit the transmission com¬ 
ponents together, and install them as an 
assembly into the left case half. 

5. Install the kick-starter shaft into the 
left case half. 

6. Apply a coat of liquid gasket com¬ 
pound such as Kawasaki Bond to the mat- 



Remove the shift drum stopper and the bearing 

stopper Crankcase components 
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Tapping llit* crankshaft into the left main In-aring 



Fit the transmission components together and in¬ 
stall the transmission as a unit 



Tapping the* crankcases together 


ing surface of the left case half. Fit the 
right case into position and tap the edges 
of the case until it mates with the left 
case. Install the crankcase securing 
screws and tighten them gradually and 
evenly in an “X” pattern until all of them 
are tight 

7. Center the crankshaft in the cases 
by tapping the end with a plastic mallet. 
Be sure that the crankshaft rotates freely. 

8. The remainder of assembly is in the 
reverse order of disassembly. Note the 
following: 

a. The detent bolt should be tight¬ 
ened fully into place; 

b. Turn the kick-starter shaft all the 
way clockwise before installing the re¬ 
turn spring. 

F11 

1. Coat all parts with clean transmis¬ 
sion oil hcforc installing them. 

2. Install the main bearings into the 
case halves with a press. 

3. Install the 2nd drive gear, thrust 
washer, and needle bearing onto the left 
end of the driveshaft. 

4. Install the driveshaft and the out¬ 
put shaft as an assembly. Be careful that 
the gear, thrust washer, and needle bear¬ 
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ing remain in plaee as the shafts are in¬ 
serted into the left case. 

5. Install the Third gearshift fork intQ 
place. Install the shift drum locating the 
shift fork pin into the groove in the shift 
drum. Install a shift rod into the shift fork. 



3rd gearshift fork installed 


6. Install the two remaining shift 
forks into place on the Fourth and Fifth 
gears and insert the remaining shift rod. 

NOTE: The wider finished surface of 
the shift forks must face the g ear sur¬ 
face. 

7. Rotate the shift drum to the Neu¬ 
tral position and install the neutral posi¬ 
tioning holt, spring, and positioning pin. 
Torque the positioning holt to 44-57 ft 
lbs. 

8. Install the breather hose to the 
right case half. 

9. Apply a coat of liquid gasket com¬ 
pound such as Kawasaki Bond to the mat¬ 
ing surface of the left ease half. Fit the 
right case half into position and tap the 
edges of the case down until it mates 
with the left case. Install the crankcase 
securing screws and tighten them gradu¬ 
ally and evenly in an “X” pattern until all 
of them are tight. 



Installing the crankshaft collar and O-rtng 


10. Install the crankshaft collar and O- 
ring on the right-side of the crankshaft. 

11. The remainder of assembly is in 
the reverse order of disassembly. 


KS125 

1. Coat all parts with clean transmis¬ 
sion oil before installing them. 

2. Install the two knock pins into the 
left case half. 

3. If the crankshaft was removed, in¬ 
stall it into the left case half using a press. 

4. Install the driveshaft washer into 
plaee in the left ease half. Mesh the gears 
of the driveshaft and the output shaft 
together and install the two shafts into 


the left case half. Install the copper 
washer on the end of the output shaft. 

5. Install the shift forks onto their 
proper gears. Install the shift drum into 
the left ease half. Fit the shift fork guide 
pins into the proper grooves in the shift 
drum. 


Output 

jh.iU 


. " 



Install the driveshaft washer into position in the 
left case half 



Ik* sure that the copper washer is installed on the 
end of the output shaft 


Output Sh.it t bth Gear Shill Fork 

Drive Shaft Jrtf hi 4 th Gear Shift F ark 

« I 1- 


Output Shalt Sth Gear Shift Fork 
Shift forks, note the dtfierences lielween the forks 

6. Install the two shift rods. The 
longer of the two rods fits to the output 
shaft side. 

7. Install the oil pump driveshaft and 
gear in the left case half, and install a 
washer on the shaft. Install the oil pump 
gear. 

8. Apply a coat of liquid gasket com¬ 
pound such as Kawasaki Bond to the mat¬ 
ing surface of the left ease half. Fit the 
right case half into position, and using a 
press, press the two ease halves together. 
Install the crankcase securing screws and 
tighten them in an “X” pattern until all of 
them are tight. 

NOTE: It may he necessary to rotate 
the oil pump drive near so that it will 
tnesh with the tachometer drive near 
as the cases come together. 

9. Using feeler gauges, measure the 
clearance between each of the flywheels 
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Dial Gauge 
Connecting Rod 


Checking ihc big end radial clearance 


Installing the oil pump driveshafl and gear 

and the crankcase. Tap the crankshaft on 
the ends with a plastic mallet, until the 
crankshaft is centered. 


Centering the crankshaft 

10. The remainder of assembly is in 
the reverse order of disassembly. 

Crankshaft 

1. Crankshafts on all models are 
pressed together. To disassemble any 
crankshaft (which would be necessary in 

* the event of a bent connecting rod or 
worn big end bearing), a special press is 
needed. 

2. Lubricate the big end bearing with 
two-stroke oil. Rotate the rod slowly 
around the crankpin. The movement 
should be smooth and noiseless. 

3. With the crankshaft mounted in a 
jig, and a dial indicator mounted to bear 
against the bottom of the connecting rod, 
push the eon rod first toward the gauge 
and then away from it. The difference be¬ 
tween the readings on the gauge is the ra¬ 
dial clearance of the connecting rod big 
end. If the clearance is beyond the ser¬ 
vice limit, the crankshaft should be re¬ 
placed or disassembled and inspected. 

4. Check the connecting rod big end 
side clearance with a feeler gauge placed 
between the big end and one of the fly¬ 
wheels. If the side clearance exceeds the 


Typic.il crankshaft assembly (KS125 shown) 


1 Crankihoft onembly 

2. Counseling rod 

3. Flywheel 
4 Woiher 


5 Crankpin 

6 Big end bearing 
7. Locating pin 

8 Woodruff key 


9 Collar 
10. O ring 
11 Rotary diic 


Thick new Gauge 


for the purpose of prov iding general in¬ 
formation. 

7. The crankshaft must be checked 
for eccentricity and for parallel fly¬ 
wheels. The crankshaft flywheels are ec¬ 
centric if one has been rotated slightly 
ahead of the other. The flywheels are 
nonparallel if they lean toward or away 
from each other. 




Eccentric flywheels 

8. Turn the crank in the jig. If the dial 
gauges do not move the same distance, 
and do not begin and end their move¬ 
ment at the same time, the crankshaft 
flywheels are both eccentric and non¬ 
parallel. In this event, eccentricity must 
he taken care of first. 

9. To correct eccentricity, rotate the 
crank until the drive-side dial gauge in¬ 
dicates the high point of its travel. Stop at 
this point. Imagine a line drawn from one 
of the dial gauge shafts to the other. Mark 
the spot on the drive-side flywheel at the 
spot this line would cross it. Remove the 
crankshaft from the aligning jig, and, with 
the brass hammer, strike this spot on the 
drive-side flywheel smartly. Be sure that 
you are holding the crank assembly by 
the magneto-side shaft while doing this. 
Recheck alignment, and repeat this pro¬ 
cedure as long as necessary until the dial 
gauge needles begin and end their travel 
at the same time. 

10. Replace the crankshaft assembly in 
the jig, and rotate it until the needles 
reach their highest point of travel. If the 
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Checkmg the hig end side clearance 

service limit given in the “Engine Speci¬ 
fications” chart at the end of this section, 
the crankshaft should be replaced or dis¬ 
assembled and inspected. 

5. Mount the crankshaft in a set of V- 
blocks, and attach dial indicators to each 
end of the crank. 

Rotate the crank slowly and note the 
indicator readings. The maximum allow¬ 
able run-out is 0.0039 in. (0.10 nun). If 
run-out exceeds this figure, the crank¬ 
shaft is either bent, or the flywheels are 
out of alignment. 

6. The following procedure concern¬ 
ing crankshaft truing should only he un¬ 
dertaken by an experienced mechanic. 
The information is supplied, however, 


Checking ihe amount of crankshaft run-out 
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crankpin lies along an 
drawn between the end 
gauge shafts, the flywhe> 
pinched together opposite the crankpin. 


imaginarv line 
of tin* two dial 
Is are evidently 



Correcimy nonparallel flywheels Never strike the 
flywheels at point A or the side clearance will he 
reduced. 

To correct this condition, insert a 
wedge, preferably of wood or soft metal, 
between the flywheels at a point opposite 
the crankpin, and, supporting the crank 
in one hand, strike the wedge with a 
hammer to spread the flywheels apart. 
Continue until the flywheels are parallel 
within specifications. 

11. If, when checking for parallelism, 
the crankpin was not along or near the 




line drawn between the ends of the dial 
gauge shafts, if it was opposite this line, 
then the flywheels are too far apart, op¬ 
posite the crankpin. In this case, once 
again make a mark on either flywheel 
where the imaginary line would cross it. 
(Note that the crank should be positioned 
so that the dial gauges are at the highest 
point of their trav el). Remove the crank, 
and, with the brass hammer, strike the 
flywheel sharply on the side to bring the 
flywheels closer together. Check again, 
and repeat the procedure until crank run¬ 
out is within specification. 

12. Clean the crank assembly 
thoroughly, and oil the big end bearing 
well. 

Transmission 

1. The gears should not be removed 
from their shafts unless absolutely neces¬ 
sary. If the gears are being removed, be 
sure that each gear, thrust washer, shim, 
and snap-ring is laid out in the order of 
removal so that it can be installed in the 
proper location. 

NOTE: When referring to the exploded 
diagrams, note that the number of 
thrust icashcrs may vary for individ¬ 
ual machines 

2. Check each of the gears for chipped, 
broken, or worn teeth. If any gear shows 
evidence of such damage, it should be re- 

660 


1. Bushing 

2. Bearing 

3. Washer 

4. 2nd drive gear 

5. lockwasher 

6. 5th drive geor 

7. Circlip 

8. 3rd drive geor 

9. Washer 

10. 4th drive gear 

11. Driveshoft (mainshoft) 

12. Screw 

13. Lackwosher 

14. Circlip 

15. Shift drum operating plate 

16. Pin 


FI t transmission assembly 

17. Shift drum 
1 8. Shift drum pin 

19. Pin holder 

20. lackwosher 

21. Screw 

22. Neufrol positioning pin 

23. Spring 

24. Bolt 

25. Gasket 

26. 3rd gearshift fork 

27. Short shift rad 

28. 5th gearshift fork 

29. 4th gearshift fork 

30. long shift rod 

31. Sprocket nut 

32. lockwasher 


33. Countershaft sprocket 

34. O-ring 

35. Collar 

36. Output shaft (counfershoft) 

37. 2nd output geor 
38 lock wosher 

39. Circlip 

40. 5th output geor 

41. 3rd output geor 

42. 4fh output gear 

43. 1st output geor 
44 Wosher 

45. Bushing 

46. Circlip 

47. Washer 

48. Kick-starter idle gear 


®@ ® ® 

| @® © 



T 

. © 

© ® © 

NlCt transmission assembly 


1. Screw 

15. Cotter pin 

29 Wosher 

2 Neutral switch housing 

16. 2nd ond 3rd gearshift fork 

30. 2nd output gear 

3 Gasket 

1 7 4fh georshift fork 

31 4rh output geor 

4 Screw 

18 Bolt 

32. 1st output gear 

5. lackwosher 

19 lackwosher 

33. Output shaft idle geor 

6 Washer 

20. Wosher 

34 Wosher 

7 Rotor 

21. Counfershoft sprocket 

35. Ball bearing 

8 Shift drum assembly 

22 O-ring 

36. 5th drive gear 

9 Pin 

23. Collar 

37 2nd ond 3rd drive geai 

10 Pin holder 

24 Output shaft (countershaft) 

38. Washer 

1 1. Wosher 

25 5th output geor 

39. 4th drive geor 

12 Screw 

26. Circlip 

40 Driveshoft (moinshaft) 

13. 5th gearshift fork 

27 Spline wosher 

41. Driveshoft idle gear 

1 4 Guide pin 

28 3rd output geor 
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1. Needle bearing 

28. 6th gearshift fork 

2. Washer 

29. 5th gearshift fork 

3. 2nd drive gear 

30. Long shift rad 

4. Circlip 

31. Sprocket nut 

5. Spline washer 

32. lockwosher 

6. 6fh drive gear 

33. Countershaft sprocket 

7. Spline washer 

34. O-ring 

8. Circlip 

35. Cotlor 

9. 3rd and 4th drive geor 

36. Output shoft 

10. Circlip 

(countershoft) 

11. Washer 

37. 2nd output gear 

12. 3th drive geor 

38. Washer 

13. 3rd and 4th gearshift fork 39. Circlip 

14. Short shift rad 

40. 6th output gear 

IS. Driveshaft (mainshoft) 

41. Circlip 

16. Circlip 

42. Spline washer 

17. Drum operating plate 

43. 3rd output geor 

18. Pin 

44. Spline wosher 

19. Shift drum 

45. 4th output geor 

20. Drum pin 

46. Spline wosher 

21. Pin holder 

47. Circlip 

22. Washer 

48. 5th output geor 

23. Screw 

49. 1st output gear 

24 Drum positioning pin 

50. Washer 

25 Spring 

51. Needle bearing 

26. Gasket 

52. Washer 

27. Drum positioning bolt 

53. Kick-starter idle gear 

54. Circlip 


6. Where applicable, check the trans¬ 
mission gears for smooth rotation on their 
shafts. If rotation is rough or noisy, re¬ 
place the gear needle bearing (where fit¬ 
ted) or the gear itself. 

Shift Drum 

1. The shift drum itself should be in¬ 
spected for wear in the shift fork cam fol¬ 
lower pin grooves, wear to the cam plate, 
and scoring or wear of the bearing sur¬ 
faces. 

2. The shift fork shafts should be in¬ 
spected for wear in those areas on which 
the shift forks ride. Boll the shafts along a 
Hat surface to check them for a bent con- 


Shift fork 

low 2nd) , 

3x 20 Cotter pin Shift fork Shift torK 

Shift fork pin (3rd 4th) (top) Transmission switch body 

Holder plate \ f ^ ' ^ Mission switch 

Change drum' ^ ^ rotor 

Change drum pin 

I7m/m Circlip 


Sprocket collar 



Idle gea 
(drive) 


Drive shaft 


4th gear 
(drive) 


I Sprocket 
j 12m/'m toothed 
l/^oylock washer 


8 x 16 Hex head bolt 


^ * i °C 

2nd. 3rd gear 

(drive; Top gear Drive shaft thrust washer 
(drive) 

7/32 Steel ball 


G Series transmission assembly 


placed. In addition, the gear with which 
it meshes should be replaced as well, 
since it has undoubtedly been over¬ 
stressed. 

3. Check the inner splines on those 
gears so equipped, and replace the gear it 
the splines are worn or broken. Inspect 
the corresponding splines on the shafts. 
The shafts should be replaced if dam¬ 
aged. 


4. Inspect the engaging dogs on gears 
which have them. The dogs must not be 
worn, chipped, or broken. Replace the 
gear if they are. 

5. Inspect the transmission shafts for 
damage to the sprocket nut threads, and 
wear or damage to the clutch gear, or 
sprocket spjjpes. Make sure that the 
shafts are not bent. Inspect the shaft bear¬ 
ings (see below ). 


dition. Replace the shafts if bent. 

3. Check the shift forks themselves. 
Note any wear to the fork bore. Check the 
fingers for bends, or for chipping or w ear. 
Replace any fork on which such defects 
are noted. 

4. Check the shift fork cam follower 
pins for wear, and replace them if dam¬ 
aged. 

5. Check the shift drum dowl pins. Re¬ 
place any broken, worn or missing pins. 

Kick-Starter 
DISASSEMBLY 
G and M Series 

1. Remove the gear from the kick- 
starter shaft. 

2. Separate the gear, shaft, pawl push 
pin, pawl, and spring. 

Kick pedal rubber 



Kick stopper 


G Series kick-starter assembly 
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_ Rod shaft 

Dowel pin^ __ 

, or to* 

Top gearl^Se'^^ 


2nd gea 


3rd gear Drive s« 

4th gea^ v' CV kC a 


shaft 


®SSP 


^■rr ,c«w< < : v > 


^ K.eWsU«'« r 
Idle 6* ar 



Engtne sprocket 

F Senes transmission assembly 


Top gear 
Selector fort 


YP?# 

3rd gear 
\ujjF 4th gear 
2nd gear 


3. Remove the kick-starter stopper 
from the left case. 


F6 and F7 

1. Inspect the kick-starter gear guide 
- and splines for excessive play. Also roll 

the shaft on a Hat surface to he sure that it 
is not bent. 

2. Examine the gear teeth for general 
condition. 

F8 and F5 

1 Make sure the ratchet slides along 
the kick-starter guide freely. 

2. Roll the kick-starter shaft on a Hat 
surface to make sure that it is not bent. 

ASSEMBLY 
G and M Series 

1. Install the kick-starter stopper in the 
left case. 

2. Install the pawl spring and then the 
pawl push pin in the hole in the shaft. 

3. Install the pawl, then while holding 
it down, install the kick-starter gear. 

EngineS pec i fi cations 

KS125 


F6 and F7 

1. Remove the spring guide and 
spring. 

2. Remove the two retaining circlips. 

3. Separate all parts. 

F8 and F5 

1. Remove the kick-starter gear snap- 
ring, then separate the gear from the 
shaft. 

2. Leaving the kick-starter shaft in the 
case, remove the ratchet, spring holder 
plate, and spring from the shaft. 



F5 and F8 kick-starter assemhly 


I. Kick-itorter shaft 

2 Kick-starter gear 

3 Ratchet 

4 Kick guide 

5. Kick stopper 

6. Spring holder 

INSPECTION 
G and M Series 


7. lockplate 
8 Return spring 
9. Washer 
10 Circlip 
I \ Bolt 

1 2. Right crankcase 


1. Examine the gear teeth and the 
inner surface in which the pawl engages 
the gear. If excessively worn or de¬ 
formed, replace the gear. 

2. Inspect the kick-starter pawl tip for 
wear. Replace if necessary. 

3. Examine the pawl pin hole for ob¬ 
structions. Also check to make sure that 
there is free movement of the pawl pin 
and spring. 


Item 

Standard (mm in.) 

Srrciff /amil (mm in.) 

Cylinder 11) 

56.000-58 019/2.2047-2.2055 

56.10/2.209 

Bi.stnn OD 

55.933-55.953/2.2021-2.2029 

55.80/2.20 

Piston-to-Cvlindcr Clearance 

0.057-0.076/0.0022-0.0030 

0.1/0.004 

Second Bing Thickness 

1.47-1.49/0.0579-0.0587 

1.4/0.055 

Second Bing Groove Width 

1.52-1.54/0.0598-0.0606 

1.62/0.0638 

Second Bing Side Clearance 

0.03-0.07/0.0012-0.0028 

0.17/0.0067 

Bing End-Gap 

0.15-0.35/0.0059-0 0138 

0 65/0.0256 

Bing Free Gap 

Top Bing 

7.5/0.295 

4.5/0.177 

Second Bing 

4.5/0.177 

1.5/0.059 

W rist Bin Ol) 

13.991-14.000/0.5509-0.5512 

13.96/0.5496 

Wrist Bin Hole ID 

13.9985-14 0065 /0.5511 -0.5514 

14 08/0 554 

Con Bod Small End ID 

18.003-18.014/0.7088-0.7092 

18.05/07106 

Cylinder Head Warpagc 

I’nder 0.05/0.002 

0 15/0.006 

Con Bod Bend 

Under 0.05 (a 100 mm/0.002 (a 4 in. 

0 20 (a 100 mm/ 

Con Bod Radial Clearance 

0 0192-0.029/0 0008-0 0011 

0 08 (a 4 in. 
0.08/0 0031 

Cain Bod Side Clearance 

0.35-0.40/0.014-0.016 

0.6/0 02 1 

Crankshaft Bun-Out 

Under 0.01/0.0016 

0 10/0 004 

Clutch Spring Free-Length 

33.1/1.3 

31.6/1 24 

Friction Plate Thickness 

2.9-3.1/0.114-0.122 

2.5/009S 

Clutch Blate Warpagc 

Friction Blate 

Under 0 3/0.0118 

0 45/00177 

Steel Blate 

Under 0,3/0.0118 

0.5/0.018 

Friction Rlale-to-Chitch Housing 

Clearance 

0 05-0.45/0.002-0 017 

0 65/0 025 

Primary Gear Backlash 

0.02-0 10/0.0008-0.004 

0.15/0.006 

Mainshaft Bushing-to-Clutch 

Housing Clearance 

0.020-0 054/0.0008-0.0021 

0.154/0 0061 

Shift Bawl Spring Free-Length 

27 9/1.10 

26.5/1 04 

Shift Fork Thickness 

1st. 2nd 

3.9-4 0/0 154-0.157 

3.8/0 150 

3rd 

4 9-5.0/0 193-0.197 

4.8/0.189 

Gearshift Fork Groove Width 

1st. 2nd 

4 05-4 15/0 159-0 163 

4 25/0.167 

3rd 

5.05-5 15/0.199-0.203 

5.25/0.207 

Shift Fork Guide Bin OD 

5 9-6 0/0 232-0.236 

5 85/0.230 

Shift Drum Groove Width 

6.05-6 20/0 238-0 244 

6 25/0.246 

Shift Fork Guide Pin-to-Shift 

Drum Groove Clearance 

0 05-0,30/0.002-0.012 

0,38/0.015 

C lear-to-Shaft Clearance 

Mainshaft 5th. fitli 

0.022-0.058/0 0009-0.0022 

0.158/0 0062 

Output Shaft 2nd. 3rd. 4th 

0.022-0 058/0 0009-0 0022 

0 158/0 0062 

Output Shaft 1st 

0.032-0.068/0 0013-0 0027 

0.16S/0 0066 

Kick Gear ID 

16 0-16 018/0 630-0.631 

16.07/0 633 

Kick Shaft OD at Kick Gear 

15 966-15 984/0 6285-0 6293 

15 93/0 6272 

Mainshaft Idle Gear-to-S]ee\e Clearance 

0 040-0 074/0 0016-0.0029 

0 174/0.0069 

Output Shaft Idle Gear-to-Sleeve 

Clearance 

0 032-0.061/0 0013-0.0024 

0 161/0 0063 

Molars Valve Timing 

Intake Open 

120° BTDC 


Intake Close 

55* AT DC 


Bntar\ Disc Thickness 

0 .390-0 401/0.0156-0 0160 

0 2,5/0 0098 

Rolan Val\e Cover Inner Surface Depth 

0 8-0.9/0 031-0 035 

1 2/0 017 

Bearings 

Crankshaft 

Hi K l>l 

#6304 


Lrft 

r 6203 



-Not applicable 
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4. Insert the assembly in the right 
case. 

5. Insert one end of the kick-starter 
spring in the case hole, then twist the 
spring about 120° and insert the other 
end in the kick-starter shaft. 

6. Install the kick-starter shaft holder. 

F6 and F7 

1. Install the kick-starter guide and 
stopper on the crankcase. 

2. Install the shaft in the case and se¬ 
cure with the two snap-rings. Install the 
spring holder, spring, and collar as de¬ 
scribed for the G and M Series models. 

3. Align the ratchet and kick-starter 
shaft marks, then insert the ratchet. 

4. Install the kick-starter gear and se¬ 
cure it with the circlips. 

F8 and F5 

1. Insert the shaft in the right case and 
secure it with the two snap-rings. 

2. Insert one end of the return spring 
in the right case. 

3. Twist the spring 120° and insert the 
other end in the kick-starter shaft. 

4. Install the spring guide. 

5. Install the kick-starter gear with 
holder and secure with the circlip. 

Bearings and Seals 

1. Bearings can be checked in place, 
whether on the crankshaft or still in the 
cases. 

2. Lightly lubricate the bearing in 
question with some two-stroke oil, and 
rotate it slowly. Movement must be 
smooth, effortless, and quiet. 

3. If the bearing movement is halting, 
or noisy, the bearing should be replaced. 

4. Check the general condition of the 
'bearing in place, if possible. Note any 
damaged bearings or scored races. 

5. If the bearings must be replaced, 
note the following: 

a. Crankshaft bearings should be re¬ 
placed in sets, along with the oil seals; 

b. Bearings, either crankshaft or 
transmission, which remain in the 
crankcases can be removed after taking 
away any bearing retainer plates, 
snap-rings or oil seals which are fitted; 

c. Bearing removal from crankcases 
is facilitated by gently heating the 
crankcase around the bearing boss. Tap 
out the old bearing, and drive new 
ones straight in (after heating the case) 
with a bearing driver, or a sturdy block 
of wood. 

6. Oil seals should be replaced as a 
matter of course. Oil seals can be pried 
out of the cases with a screwdriver using 
a block of wood as a leverage point. Alter¬ 
nately, use a hooked tool to remove the 
seals. Seals with damaged or torn lips 
must be replaced. 

7. Once seals are removed, they 
should not be reused for any reason. 

8. Upon assembly, lubricate the bear¬ 
ing before installation with the type of oil 
usually supplied to it (i.e., either trans¬ 
mission or two-stroke oil). Grease the lips 
of all oil seals before inserting any shafts 
into them. 

9. Where applicable, all bearings and 
seals should be installed with the manu¬ 
facturer’s mark facing outward. 
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Item 

Standard (mm in.) 

Seri ice Limit (Him in.) 

Mainshaft 



Right 

£6203 

— 

Left 

7EIIK14I2 

— 

Output Shaft 



Right 

7EHKU12 

— 

Left 

£6004 

— 

Oil Seals 



Crankcase 



Crankshaft 

PKB204007 

_ 

Pushrod 

RSD6205.5 

_ 

Shift Shaft 

TR 12205.5 

_ 

Valve Cover 



Crankshaft 

PKB254007 

_ 

Right Cover 



Kick Shaft 

SB 16244 

— 

F5 

Cylinder ID 

80.5/3.169 

_ 

Piston Skirt OD 

80.430/3.1665 

— 

Piston Clearance 

0.1/0.0039 

NA 

Ring End-Cap 



Top Ring 

0.25-0.45/0.0098-0.0177 

0.7/0.028 

Second Ring 

0 25-0.45/0.0098-0 0177 

0.7/0.028 

Ring Free Cap 



Top Ring 

8.0/0.315 

NA 

Second Ring 

8 0/0.315 

NA 

Clutch Spring Free-Length 

36.0/1.42 

32.5/1.28 

Friction Plate Thickness 

2.8/0 11 

2.5/0.10 

Friction Plate-to-Clutch Housing 



Clearance 

0.15-0.40/0 006-0 016 

0.5/0.0197 

Rotarv Disc Thickness 

0.4/0.02 

0.36/0.01 

Rotarv Valve Cover Inner Surface Depth 

0.7/0.03 

0.2/0.01 

Clearance Retween Shift Fork and Cear 



Slot 

0.1-0.25/0.004-0.0098 

0.6/0.023 

Crankshaft Run-Out 

0 03/0.0012 

0.10/0.004 

Con Rod Side Clearance 

0 43/0.017 

0.60/0.024 

Con Rod Radial Clearance 

0.050/0.0019 

0.090/0.0035 

F6 


Cvlinder ID 

52.0/2.047 

— 

Piston Skirt OD 

51.926/2 045 

— 

Piston Clearance 

Ring End-Cap 

0 068/0.0027 

0 1/0.001 

Top Ring 

0 15-0 35/0 0059-0.0137 

0.7/0.028 

Second Ring 

Ring Free Cap 

0.15-0.35/0.0059-0 0137 

0.7/0.028 

Top Ring 

70./0.276 

NA 

Second Ring 

8 0/0.315 

NA 

Clutch Spring Free-Length 

34 5/1.36 

31.5/1.22 

Friction Plate Thickness 

Friction Plate-to-Clutch Housing 

4 0/0 16 

3.6/0.15 

Clearance 

0 15-0.10/0 006-0.016 

0.5/0.0197 

Rotarv Disc Thickness 

3.1/0 12 

2.8/0.11 

Rotary Valve Cover Inner Surface Depth 
Clearance Between Shift Fork and Cear 

3.45/0.14 

4.0/0.16 

Slot 

0 1-0.25/0.001-0.0098 

0.6/0.023 

Crankshaft Run-Out 

003/00012 

0.10/0.004 

Con Rod Side Clearance 

0.38/0.015 

0.6/0.024 

Con Rod Radial Clearance 

0.024/0.0009 

006/0.0023 


F7 

Cylinder ID 

61.5/2 421 

_ 

Piston Skirt OD 

61.451/2.4193 

_ 

Piston Clearance 

0.061/0.0025 

0 1/0.001 

Ring End-Cap 



Top Ring 

0 2-0.4/0.0078-0 0157 

0.7/0.028 

Second Ring 

0.2-0.4/0.0078-0.0157 

0.7/0.028 

Ring Free Cap 



Top Ring 

8 0/0.315 

NA 

Second Ring 

7 0/0.276 

NA 

Clutch Spring Free-Length 

34.5/1.36 

31.5/1.22 

Friction Plate Thickness 

3.0/0.12 

2.7/0.11 

Friction Plate-to-Clutch Mousing 



Clearance 

0.15-0.40/0.006-0 016 

0.5/0.0197 

Rotarv Disc Thickness 

3.1/0.12 

2.8/0.11 

Rotary Valve Cover Inner Surface Depth 

3.45/0.14 

4.0/0.16 

Clearance Between Shift Fork and Gear 



Slot 

0 1-0.25/0.004-0.0098 

0.6/0.023 

Crankshaft Run-Out 

0.03/0.0012 

0.10/0.004 

Con Rod Side Clearance 

0.38/0.015 

0.6/0.024 

Con Rod Radial Clearance 

0.024/0.0009 

0.06/0.0023 


NA Not available 
-Not applicable 
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Engine Torque Spec 

i fie at ions 


I lUtlUl 

It cm 

it ll'l< 

KS125 


Chile h luil) unt 

5S-S0 

Pressure platr holts 

3-35 

C\ lindrr head nuts 

16 

Dram pint; 

5-7 

1 ngine mounting holts 


S mm 

115-16 

10 mm 

23-30 

Countershaft sprocket nut 

51-51 

Magneto flywheel nut 

36 

Oil It in' hfmjo holts 

1-2 

Primary gear nut 

51-51 

Mult drum positioning holt 

11 

Spark plug 

18-21 

FI 1 


CloU h huh nut 

65-87 

(Minder head holt 

13.5-17 

C\ lindrr lirad nut 

27-31 

Slntt drum positioning holt 

11-57 

Countershaft sprocket nut 

87-108 

F ngine mounting holts 

19-25 

Kngiue mounting bracket holts 

12-15 

Magneto flywheel nut 

72 

Primary gear nut 

87-1OS 

Spark plug 

18-21 


MCI 


Pressure plale holts 

C\ lindrr head nuts 

Countershaft sprocket holt 

Drain plug 

3-3,5 

16 

16-18,5 

5-6,5 

MCI 

F.ngine mounting holts 

23-30 

Magneto ll\ wheel nut 

36 

Oil line banjo holts 

2-3 

Primary gear nut 

51-51 

Spark plug 

18-21 

C-Series 

Magneto flwvheel nut 

36 

Countershaft sprocket nut 

51-54 

Primary gear nut 

36 

Pressure plate holts 

3-3.5 

Oil line hanjo hops 

2-3 

C\ lindrr head nuts 

16 

F.ngine mounting holts 

23-30 

Drain plug 

5-6 5 

Spark plug 

18-21 

F-Scries 

Magneto flwvheel nut 

36 

Countershaft sprocket nut 

51-51 

Primary gear nut 

51-51 

Pressure plate holts 

3-3.5 

Oil line* hanjo holts 

1-2 

Clutc h huh nut 

58-80 

C\lindrr head nut 

16 

C\ lindrr head holt 

13—17 

Fngmc mounting holts 

23-30 

Spark plug 

18-21 


Engine 

Specifications (cont.) 

FS 


It tin 

Stiniifanl tin in in ) 

Sm'iev (.mill (nmi in) 

C\ lindrr ID 

68 0/2 677 


Piston Skirt OD 

67.965/2.6758 

_ 

Piston ('learnlice 

Hing Fntl-dap 

0.055-0 060/0.0022-0 0021 

— 

l op Hing 

0.2-0 1/0 0078-0.0157 

0.7/0 02S 

Second Hing 

Hmg Free Cap 

0.2-0.4/0,0078-0.0157 

0 7/0.028 

Top Hing 

85/0 335 

NA 

Second Hing 

7,5/0.295 

NA 

Clutch Spring Kice-Lcngth 

33.6/1,32 

30.1/1 18 

Fnctnm Plate Thickness 

Flic (ion Platc-to-Clutc h Housing 

2 8/0.11 

2,5/0.10 

('lea ranee 

0.15-11 10/0 00f>-0 016 

0.5/0.0197 

Hot.m Disc Thickness 

0 1/0.02 

0,36/0.01 

Hotary Valve Coyer Inner Surface Depth 0.7/0.03 

Clearance Hi tween Shift Fork and Ccar 

0 2/0 01 

Slot 

0.1-0 25/0.(MM-0.0098 

0 6/0.023 

( i.mkshalt Hnn-Out 

0.03/0.0012 

0.10/0.004 

(am Hod Side Cleatancr 

0.13/0 017 

0 60/0.021 

(am Hod Hadial Clearance 1 

0.050/0.0019 

0 090/0 0035 


FI 1 


Cylinder ID 

68 000 69 019/2.6772-2.6779 

68 10/2.681 

Piston OD 

67 965/2 676 

67,85/2.67 

Pislon-to-Cy lindrr Clearance 

0 035-0 05 I/O 001 1-0.0021 

0.1/0.001 

Piston Hing Thickness 

1 17-1 19/0 0.579-0 0587 

I 10/0 0551 

Hing (home Width 



Top Hing 

1 58-1 .(>0/0 0622-0 0630 

1.68/0 0661 

Second Hing 

l ,51 -1,56/0.0606-0.061 l 

1 61/0.0646 

Hing-to-Hing (hoove Clearance 



Top Hing 

0 09-0.1.3/0 003-0 005 

0 23/0.00*) 

Second Hing 

0.05-0.09/0.002-0 003 

0.19/0.007 

Hing 1 ncl-Cap 

0 20-0 1/0.008-0.015 

0 7/0.028 

Hing Free (hip 



Top Hing 

85/0,331 

5 5/0 216 

Second Hing 

7,5/0.296 

4,5/0.177 

W rist Pin OD 

17.991-18.000/0.7084-0.7087 

17.96/0 7071 

Wrist Pin Hole ID 

17 999 18.(X)7/0.7086-0.7089 

ISOS/0.7118 

Small F.nd ID 

22.003-22.01 1/(1 8663-0.84)67 

22.05/0 868 

Hig laid Hadial Clearance 

0 037-0 (X50/0.0015-0.0020 

0.10/0.0039 

Hig Fnd Side Clearance 

0 KM) 15/0 016-0 018 

1 0/0.39 

Crankshaft Hun-Out 

Under 0.03/0.0012 

0 l/t).(K)39 

Clutch Spring Free-Fength 

33 6/1,32 

32.1/1.26 

Fiictinn Plate Thickness 

3 15-3.65/0.136-0.111 

3 15/0.121 

Fric tion Platc-to-Cluleh Housing 



Clearance 

0.07-0,33/0.0028-0.0130 

0.5/0.020 

Clutch Plate Warpage 



Friction Plate 

Under 0 3/0.012 

0,15/0.018 

Steel Plate 

Under 03/0 012 

0.5/0.020 

Shift Fork Thickness 

1 9-5.0/0,193-0.197 

1 8/0.189 

Shift Fork (.move Width 

5.05-5 15/0 199-0.203 

5 25/0.207 

(h*ar-to-Shaft Clearance 



Dl, D5. 02 

0.01-0.082/0.0016-0.0032 

0 182/0 0072 

()1 

0.016-0.0*15/0 0006-0 0018 

0 1 15/0.0057 

03 

0.02-0.(X>2/0.0<X)8-0.002 1 

0.162/0.0061 

hick Cear ID 

25 0-25.021/0.981-0 985 

25.07/0.987 

hick Shaft OD 

21.939-21 96/0.982-0.983 

21.91/0 981 

d 

Al-A, CA2-A. C3SS-A. MCI 


(Minder ID 

17 000-17.016/1.8501-1.8510 

17 10/1 8513 

Piston OD 

16.972-16 992/1.819.3-1 8501 

16.85/1.8115 

Piston/( a lindrr Clearance 

0 028-0 011/0.0011-0 0017 

0.1/0 004 

Hing Fnd-dap 

0.15-0.30/0.0059-0 0118 

0.70/0 0276 

Hing Free dap 

7.0/0 270 

5 0/0.197 

Wrist Pin Ol) 

13.991-11.000/0 5509-0,5.512 

13.96/0 5496 

Wrist Pit. Hole ID 

13.998-1 1 005/0,5511-0,551 1 

1 1 10/0 5551 

Small Fnd ID 

I S 003-18 01 1/0.7088-0.7092 

IS 05/0 7106 

Pin-to-Piston Clearance 

0 002-0 00S/O.000O8-0 <KK) 31 

— 

Con Hod Hadial Clearance 

0.029 0 0.39/0.0011-0 0015 

0 08/0 0031 

Con Hod Side Clearance 

0,35-0 15/0 0138-0.0177 

0 6/0 0236 

Crankshalt Hun-Out 

Under 0 01/0 0016 

0 1/0.001 

Clutch Spring Frcr-Frngth 

21 6/0.850 

20 0/0 787 

Friction Plate Thickness 

3 1 -3 3/0.122-0 130 

2 8/0 110 

Clutch Plate W arpage 



Friction Plate 

Under 0,3/0.0118 

0.4/0 0157 

Steel Plate 

Under 0.15/0.006 

0 3/0.0118 

Friction Plate-to-Clutc h Housing 



Clearance 

0 15-0 10/0.006-0 016 

05/0 0197 

Primary dear Hacklash 

0.02-0.10/0 OOOS-O 001 

0.15/0 (XX> 

('hitch llousing-to-Driscshalt Clearance 

0.038-0 062/0.0015-0 0026 

0 162/0 0066 

Shift Fork Thickness 

1.9-5 0/0 193-0 197 

1 7/0 185 

Slnlt Fork droosc Width 

5.05-5 15/0.19SS-0 2028 

5 25/0 2067 

(irar-to-Shaft Clearance 



DJ 

t) 016-0 052/0.(MXM>-0 002 

0 152/0 006 

1)5. Ol 

0.016-0 015/0 0006-0 0018 

0 115/0.006 

02. 03. 05 

0 016-0 (Xi 1 /0.0006-0 0021 

0 161/0 (KXi3 


- Not npplic able 
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LUBRICATION 

SYSTEM 


DESCRIPTION 

Both Superlube and Injectolube sys¬ 
tems include an oil reservoir, oil feed 
line, oil pump, and oil delivery lines. The 
pumps are of the plunger type and are 
driven by the end of the crankshaft 
through reduction gears. The amount of 
oil fed to the induction passage delivery 
line and crankcase drillway (Injectolube) 
is determined by two variables: the 
speed of plunger operation and the 
length of plunger stroke. These variables 
are set by the engine rpm and the degree 
of throttle opening, respectively. The 
pump effectively meters the amount of 
oil according to engine speed and load 
and, as a result, no more and no less than 
the required amount is consumed. The 
pump also houses a check valve that 
keeps the oil output pressure constant 
and seals the delivery line when the 
engine is not operating. 

The essential difference between the 
Superlube and Injectolube systems is the 
extra lubrication to the crankshaft main 
bearings and large end connecting rod 
bearings provided by the Injectolube 
type. An additional output port in the oil 
pump leads to a drillway in the crank¬ 
case, which in turn leads to smaller pas¬ 
sages to these critical points. 


PUMP REPAIR 

The factory advises against attempting 
to disassemble and repair the oil pump. 
The internal parts are machined to very 
exacting tolerances and it is highly un¬ 
likely that the pump can be reassembled 
to factory specifications. In addition to 
this, oil pump failure is very seldom due 
to internal malfunction. 


OIL PUMP ADJUSTMENT 

See “Throttle Control Cable” in 
“Maintenance,” for adjustment proce¬ 
dures. 


PUMP BLEEDING 

The oil pump must be bled of air be¬ 
tween the pump and check valve, and be¬ 
tween the reservoir and pump whenever 
the pump is removed, the delivery lines 
are disconnected, or the reservoir has run 
dry. 

1. Remove the oil pump access cover. 

2. Start and run the engine at 2,000 


Engine Specifications (cont.) 


CAl-A, GA2-A, C.3SS-A, MCI 


Item 

Standard in.) 

Sertice Limit (mm in.) 

Idle Cear-to-Driveshaft 

0.028-0.058/0.0011-0.0023 

0.158/0.0062 

Idle Gear-to-Outpnt Shaft 

0.032-0.061/0.0013-0.0024 

0.161/0 0063 

Kick Gear ID 

20.000-20.021/0.7874-0.7882 

20.07/0.7902 

Rotary Disc Thickness 

3.05-3.15/0.1201-0.1240 

2.80/0.1102 

Rotary Valve Cover Inner Surface Depth 

3,35-3.45/0.1319-0.1358 

4.0/0.1575 

G3TR, G4TR, G5 

Item 

Standard (mrn in.) 

Service Limit (mm in.) 

Cylinder ID 

49.5/1.949 

_ 

Piston Skirt OD 

49481/1.9481 

— 

Piston Clearance© 

0.056/0.002 

0.1/0.004 

Ring End-Gap 



Top Ring 

0 15-0.35/0.0059-0.0137 

0.7/0.028 

Second Ring 

0.15-0.35/0.0059-0.0137 

0.7/0.028 

Ring Free Gap 



Top Ring 

4.5/0.177 

NA 

Second Ring 

6.0/0,326 

NA 

Clutch Spring Free-Length 

21.6/0.85 

19.6/0.77 

Friction Plate Thickness 

3.2/0.13 

2.9/0.12 

Friction Plate-to-Clutch 



Housing Clearance 

0 15-0.40/0.006-0.016 

0.5/0.0197 

Rotary Disc Thickness 

3.1/0.12 

2.8/0.11 

Rotary Valve Cover Inner 



Surface Depth 

3.4/0.13 

4.0/0.16 

Clearance Between Shift Fork and Gear 



Slot 

0.1-0 25/0.001-0.0098 

0.6/0.023 

Crankshaft Run-Out 

0.03/0.0012 

0.1/0.004 

Con Rod Side Clearance® 

0 40/0.016 

06/0.024 

Con Rod Radial Clearance® 

0027/0.001 

0 06/0.0023 


Standard (inm/in.) 
© G4TR 0 036/0.0014 

©G1TR 0 28/0.011 

® C4TR 0.017/0.0006 

NA Not available 
-Not applicable 


Sen ice Limit( mm/in.) 
0.1/0 00-1 
0.45/0.018 
0 05/0 0019 


rpm while holding the pump control 
lever in the fully open position. 

3. Observe the output delivery line. 
Any air bubbles in the system should dis¬ 
appear quickly. If they do not, check the 
tightness of the input and output line 
banjo bolts. 


4. If there are air bubbles in the reser¬ 
voir oil delivery line, disconnect it at the 
pump and allow oil to How through it 
until the bubbles are gone, then recon¬ 
nect it and repeat Steps 2 and 3. The res¬ 
ervoir delivery line must not be discon¬ 
nected while the engine is running. 



©-^ 


1. Oil pomp 

2. Output hose 
3 Boll 

Spring 


6. Banjo bolt 

7. Carburetor 
8 Nozzle 

9. Rotary disc 


11. Moin bearings 

12. Crankshaft 

13. Big end bearing 

14. Connecting rod 


5. Check valve 10. Valve cover 15. Small end bearing 


Superlube oil injection (KS125 shown) 
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Kawasaki Singles 



1 Notile 

2 Bonjo bolr 

3 Ch«k valve 

4 Check valve 


Connecting Rod 


Crank Pm 


Crank Shaft 


lnjeclohibe oil injection (Fll shown) 



Bleeding the oil delivery line (G Series shown) 


CHECKING OIL PUMP OUTPUT 

The delivery output of the oil pump 
should be measured when the pump is 
suspected as the source of a problem and 
after the more common causes have been 
checked. 

Needed for this operation are: a labora¬ 
tory tube graduated in cubic centimeters 
(tenths) or ounces (hundredths), an extra 
oil pump output line, and a keen eye for 
checking the amount of output volume. 

1. Cut off one end of the extra output 

666 


line and slide it over the end of the grad¬ 
uated tube. 

2. Disconnect the oil pump output line 
and install the measuring tube assembly 
in its place. 

3. Supply the carburetor with a fuel/oil 
mixture of 20:1. 

4. Start and run the engine at 2,000 
rpm for three minutes while holding the 
pump control lever in the fully open posi¬ 
tion. 

5. Check your results with the follow¬ 
ing: 


Model 

Output {rc oz) 

G Series 

2.8/0.095 

F6 

4.1/0.139 

F7 

5 5/0.180 

F8 

00/0.203 

F5 

10 0/0.338 

MCI 

2 6/0 089 

KS125 

3.1/0 105 


TROUBLESHOOTING 


Before proceeding, first check that the 
oil tank has a sufficient supply of oil. 


1. In the event of piston seizure or 
overheating not caused by component 
failure or incorrect timing or carburetor 
settings, check the oil pump cable adjust¬ 
ment, the quality of oil being used (poor 
quality oil will cause this); check that the 
breather hole in the oil tank cap is open 
or that the oil tank breather tube (if fitted) 
is not blocked. Check for air in the lines 
by bleeding the pump. Check for air or 
oil leaks in the lines from the tank and to 
the engine. 

2. In the case of excessive smoking or 
oil consumption, check the oil pump 
cable adjustment. Check for leakage at 
banjo fittings, and cracked or broken oil 
lines. Make sure that the oil is of good 
quality. 


FUEL SYSTEM 


NOTE: For carburetor theory , compo¬ 
nent inspection, and troubleshooting, 
refer to “ Carburetors '' in the '‘General 
Information ” section. 

All Kawasaki models covered in this 
manual are equipped with Mikuni carbu¬ 
retors. 


CARBURETOR 

Removal and Installation 
ROTARY VALVE MODELS 

The carburetor is located beneath the 
cover at the forward end of the right-side 
engine case. 

1. Lift up the rubber carburetor cover. 
Remove the rubber plug on the front of 
the right engine case. Using an impact 
driver, if necessary, unscrew and remove 
the carburetor cover. 

2. Unscrew the carburetor cap and 
pull out the throttle slide assembly. 

3. Shut the fuel petcoek off. Discon¬ 
nect the fuel line from the carburetor. 

4. With a screwdriver (slot head), 
loosen the carburetor mounting clamp 
(G-Series), which is accessible through 
the plug hole at the front of the carbu¬ 
retor case. 

5. Full the carburetor off its spigot. 

6. Disconnect the overflow tube from 
the float bowl. Unscrew the starter 
plunger and pull it out of the carburetor 
body. 

7. Drain the gasoline out of the carbu¬ 
retor before disassembly. 

8. Installation is the reverse of the re¬ 
moval procedure. Be sure that all lines 
are firmly attached, and that the rubber 
grommets are properly seated. 

PISTON PORT MODELS 

1. Shut off the fuel petcoek. Discon¬ 
nect the fuel line at the carburetor. 

2. Disconnect the overflow tube from 
the float bowl and the breather tube from 
the carburetor body. Slip the breather 
tube free of the clamp on the carburetor 
body. 
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]. Starter coble guide 
2 Storter coble cap 
3. Spring 
4 Starter plunger 

5. Idle (throttle stop) screw 

6. Spring 

7. Throttle slide 


8. Corburetor body 

9. Spring 

10. Pilot oir screw 

11. Air jet 

12. Overflow tube 

13. Gasket 

1 4. Floot pin 


1 5. Float 

16. Pilot jet 

17. Wosher 

18. Needle seat 
19 Floot needle 

20. Wosher 

21. Needle jet holder 


22. O-ring 

23 Lockwosher 

24 Screw 

25. Overflow grommet 

26. Floot bowl 

27. Gasket 
28 Moin jet 

29. Moin jet holder 
30 Needle jet 

31. Spring seot 

32. Needle 

33 Clip 

34 Spring 

35. Clip 

36. Corburetor cop 

37. Gasket 

38. Throttle coble guide 


KS125 carburetor assembly 


3. Unscrew the carburetor cap and 
pull the throttle slide assembly out. 

4. Loosen the two carburetor clamps 
and pull the carburetor off to the rear. 

5. Drain the gas out of the carburetor 
before disassembly. 

6. Installation is the reverse of the re¬ 
moval procedure. 

Disassembly 
ALL MODELS 

Disassembly procedures will vary 
slightly depending on the type of carbu¬ 
retor fitted. 

NOTE: Note the location of all 
O-rings , washers , and gaskets when 
disassembling the carburetors. Refer 
to the exploded views if necessary. 


If disassembly of the throttle slide as¬ 
sembly is desired, refer to the procedures 
below. If a throttle stop rod is used to ad¬ 
just the idle speed, see Step 1 and follow¬ 
ing. On all other models, begin with Step 
2 . 

1. The idle speed adjuster screw on 
the carburetor cap has a small cotter pin 
at the top. Removing this pin will allow 
the throttle stop rod to be taken out of the 
bottom of the throttle slide. 

2. Compress the throttle slide against 
the carburetor cap until the end of the 
cable protrudes from the bottom of the 
slide. Slip the cable end up along the slot 
in the slide until free, then remove the 
spring and the throttle slide. 

3. Remove the spring seat or circlip 
from the inside of the slide, then turn it 



To remove the throttle stop rod, first pull out the 
cotter pin 



The main jet is removed with the main jet holder 
from the float bowl 



Removing the float 


upside down to remove the needle and 
clip. 

NOTE: Do not remove the needle clip 
unless its position is to be changed. 

4. Turn the carburetor upside down. 
On models with a float bowl-mounted 
main jet, remove the jet holder and the 
jet. The main jet is unscrewed from the 
end of the holder if replacement is de¬ 
sired. Remove the four float bowl screws, 
and remove the float bowl carefully. 

NOTE: If the carburetor is old or has 
never been disassembled , the float 
bowl may be stuck to the gasket. Use a 
plastic mallet to tap around the float 
bowl until it is free. Restraint should 
be exercised while doing this. 

5. On independent-float models, the 
floats will remain in the float bowl. If re¬ 
moval is desired, remove the clips which 
secure the floats to their shafts, and re¬ 
move the floats. Push out the float arm 
lever pivot pin by hand or with a small 
punch and remove the float arm lever 
from the carburetor body. 

6. On one-piece float assembly mod¬ 
els, push out the float pivot pin by hand 
or with a small punch and remove the 
float assembly. 

CAUTION: Carefully note or mark the 
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1. Corburelor body 

21. Ring 

2. Gotket 

22 Spring 

3 Pilot jet 

23 Plunger cop 

4 Needle jet 

24 Clip 

5 Wother 

25 Needle 

6. Needle teot 

26 Clip 

7 Floot needle 

27. Spring teot 

8 Wother 

28 Throttle tlide 

9 Moin jet 

29. Spring 

10. Floot pin 

30 Coble odjutter 

11 Floot 

31 Nut 

12. Floot bowl 

32 Throttle ttop rod 

13. Overflow grommet 

33. Cotter pin 

14 lockwother 

34 Corburelor top 

15 Screw 

35 Spring 

16 Bolt 

36. Idle (throttle ttop) tcrew 

17 Nut 

37 Corburelor cop 

18. Spring 

38 Spring bond 

19 Pilot oir tcrew 

39 Rubber cop 

20. Sforter rod 

40. Rubber extender 


G, M, and F Series carburetor (except F5) 


If this is not the case, the needle jet is 
recessed into a holder in the carburetor 
body. After removing the main jet or set 
bolt, use a thin knife blade or something 
similar to remove the washer which is 
press-fitted at the bottom of the needle 
jet. 

The needle jet is pressed into the car¬ 
buretor body. To remove it, a wooden 
dowel should be used as a drift. Tap 
lightly on the needle jet to force the jet 
out of the carburetor. 


top side of one-piece float assemblies , 
since damage could occur if the at¬ 
tempt were made to install the assem¬ 
bly in the incorrect manner . 

7. Remove the float needle. 

8. With a suitable socket, unscrew 
and remove the float needle seat. 

9. Unscrew and remove the main jet 
on carburetors with a main jet mounted 
on the carburetor body. 

10. On carburetors with a float bowl- 
mounted main jet, unscrew and remove 
the needle jet holder. The O-ring on this 
bolt must be replaced when the carbu¬ 
retor is assembled. 

11 The needle jet is of two types, de¬ 
pending on model. If a hex-head is provi¬ 
ded, simply unscrew and remove the 
needle jet in the same manner as the 
main jet. 

T 

Netnile J**i Holder 



(a; 1 ^ 

,1 7 .<g>©-' 2 ° 

m O) 

®>- 



- , lo) 
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Removing ihc needle jel holder 


Fll carburetor 


1 Corburelor body 

2. Floor bowl 

3. Adjutler 

4. Nut 

5. Corburelor top 

6. Spring 

7. Spring teot 

8 Clip 

9 Needle 

10 Needle jet 
I I. Duit cover 
12, Coble od jutter 

13 Plunger cop 

14 Spring 

15 Plunger 

16 Throttle tlide 

17. Wother 

18. Needle jet holder 

19 Oring 

20 Wother 

21. Needle teot 

22 Moot needle 

23 Pilot jet 

24 Pilot oir tcrew 

25. Spring 

26. Floot 

27 Floot pin 

28 Throttle ttop tcrew 

29 Spring 
30. Gotliet 

31 Moin jet holder 

32 Gotket 

33 Moin jet 

34 Screw 

35 lock wother 

36. Screw 

37. lock wother 
38 Clomp 

39. Circlip 

40. Dwtt cover 
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Removing ihe needle jet 


12. Unscrew and remove the pilot jet. 

13. If the starter plunger is still in 
place, unscrew the large nut on the car¬ 
buretor body and remove the plunger as¬ 
sembly. 

14. Unscrew and remove the pilot air 
jet. On most models, this is located on the 
side of the carburetor, but on some rotary 
valve models it is threaded into a passage 
just below the carb air intake. 

15. Unscrew and remove the throttle 
stop screw' (if fitted). Both the pilot air 
screw and throttle stop screws are held in 
adjustment by small springs. Be careful 
that these are not lost when the screws 
are removed. 

Assembly 

1. The following parts should be re¬ 
placed each time the carburetor is disas¬ 
sembled: 

a. Manifold gasket and manifold O- 
ring (if fitted); 

b. Float bowl gasket; 

c. Float needle seat gasket; 

t d. Throttle stop rod cotter pin (if fit¬ 
ted). 

2. On rotary valve models, assemble 
the throttle slide assembly by first fitting 
the carburetor cap onto the throttle cable. 
Install the throttle stop rod through the 
bottom of the slide and attach it with the 
cotter pin to the top of the idle adjusting 
screw on the carburetor cap. 

3. Install the needle, making sure 
that the needle clip is positioned in the 
same groove as it was found, unless tun¬ 
ing changes have been made. 

4. Install the spring seat, return 
spring, and engage the throttle cable on 
the slide in the reverse of the disassem¬ 
bly procedure. 

5. Install the pilot jet, being careful 
when screwing the jet in that it is prop¬ 
erly seated. 

6. Install the needle jet. If the needle 
jet is the pressed-in type, install it as it 
was removed with a wooden dowel drift, 
tapping it into its seat from the top of the 
carburetor. Install the needle jet washer. 

NOTE: If this type of needle jet is 
used, make sure that it is installed 
with the cutaway at the top of the 
needle jet facing the EXCISE side of 
the carburetor. 

7. Install the main jet; tighten it se¬ 
curely. 

8. Install the fiber float needle seat 
gasket onto the needle seat, and screw 
the needle seat into the carburetor. 


needle, ensuring that the correct side 
faces up. Slip the float pivot pin into the 
holder. 

10. Adjust the float height as outlined 
in Chapter 3. 

11. Fit a new float bowl gasket. Install 
the float bowl, and install the four phil- 
lips head screws, tightening them gradu¬ 
ally, and in an “X” pattern. 

12. Refit the pilot air screw' and spring. 
Screw in the pilot air screw until lightly 
seated, then back it off the prescribed 
number of turns given in the “Carburetor 
Specifications” chart at the end of this 
section. This is an approximate setting 
and may have to be readjusted when the 
engine is started. Install the throttle stop 
screw' and spring. 

13. Install the starter plunger in the 
carburetor body and secure it. 

14. Install the carburetor on the mani¬ 
fold and install the throttle slide as¬ 
sembly. 

15. Refer to the “Maintenance" and 
“Tune-Up" sections if necessary to ad¬ 
just the pilot air and throttle stop screws 
and the throttle cable. 


FUEL PETCOCK 

Two types of petcocks are in use: the 
standard three-position type, and a dia¬ 
phragm type (F5 and FT). The diaphragm 
petcock is left in the “on" position at all 
times except when switching to “re¬ 
serve.” Use the “prime" position to fill 
the carburetor float bowl if it has been 
emptied. No fuel should flow’ out of the 
petcock in the “on" and “reserve" posi¬ 
tions unless the engine is running. 

1. The petcocks contain a wire mesh 
filter which should be removed and 
cleaned every few months, or at 2,(XX) 
mile intervals. 

2. If a sediment bowl is fitted, turn 
the petcock lever so that fuel will not 


flow', and unscrew' and remove the sedi¬ 
ment bowl, O-ring, and filter screen. On 
petcocks without sediment bow'ls, the 
filter screens are fitted to the petcock in¬ 
take pipes inside the tank. Remove and 
drain the gas tank, unscrew the petcock 
nut, and remove the petcock from the 
tank. 

3. Clean all metal parts in solvent. Be 
sure that the filter screens are clean. 

4. Make sure that the petcock fully 
shuts off the gas (standard type), or does 
not leak gas in the “on” position (dia¬ 
phragm type). If leakage is noted, the pet¬ 
cock shoXild be replaced. 

5. Check the condition of the sedi¬ 
ment bowl O-ring, or petcock gasket, and 
replace it if damaged. 

6. Replace the filter and sediment 
bowl. Do not overtighten the bowl. After 
installation, check for leaks. 

7. If water has accumulated in the gas 
tank, some or most of it can be removed if 
the standard-type petcock is fitted by dis¬ 
connecting the fuel lines at the petcock, 
placing a suitable container beneath it to 
catch the gasoline, and turning the pet¬ 
cock lever to the “reserve” position. Let¬ 
ting the fuel flow’ for several seconds in 
this manner should remove any' water 
present around the petcock pipe in the 
gas tank. 

8. After extended periods of time, re¬ 
moval and thorough cleaning of the pet¬ 
cock is recommended. Remove the gas 
tank and drain off all the fuel. Unscrew 
and remove the petcock body from the 
gas tank. Unscrew and remove the sedi¬ 
ment bowl and filter. 

9. On diaphragm-type petcocks, re¬ 
move the diaphragm plate securing 
screws, and remove the plate and dia¬ 
phragm. 

10. Clean the fuel pipe filters and the 
petcock body thoroughly in gasoline. Be 
sure that all passages are clear. 

11. Assembly is the reverse of disas¬ 
sembly. On diaphragm-type petcocks, 
align the air vents in the petcock body, 
diaphragm, and plate. 


Carburetor Specifications® 


Mod,! 

Carbu¬ 

retor 

Main 

Jet 

Xeallc 

Jit 

Xeedlc 

Pilot 

Jet 

Slide 

Cutaway 

Float 

Height 
(in. mm) 

CM 

VM19SC 

160 

E-4 

512-3 

17.5 

2.0 

0.94/24 

GA2 

VM19SC 

160 

E-4 

512-3 

17.5 

2.0 

0.94/24 

G3SS 

VM19SC 

160 

E-4 

512-3 

17.5 

20 

0.94/24 

C3TR 

VM19SC 

170 

0-2 

4L6-3 

17.5 

2.5 

0.94/24 

G4TR 

VM19SC 

180 

F-6 

511-3 

17.5 

2.5 

0.94/24 

G5 

VM19SC 

102 5 

E-4 

511-4 

17.5 

2.5 

0.94/24 

MCI 

VMI9SC 

75 

0-2/2 

4FJ7-3 

17.5 

2.0 

3.5-5.5/0.138-0.217® 

KS125 

VM2-1SC 

100R 

0-4/2 

4KJ3-4 

30 

2.5 

3-5/0.12-0.20© 

F6 

VM24SC 

125 

0-4 

4JI3-3 

25 

2.5 

1.04/26.5 

FT 

VM26SC 

105 

0-2 

4F.J3-3 

30 

2 5 

1.04/26.5 

F8 

VM30SC 

117.5 

0-8 

5EL9-2 

30 

2.5 

0.1/25.4 

F5 

VM32SC 

132.5 

0-8 

5FLII-2 

35 

2.5 

0.43/11© 

FI 1 

YM30SC 

112.5 

0-8 

5DJ19-3 

40 

2.5 

0.10-0.18/2-4® 


0 D1 ., ... . © Distance l>etween the actual fuel level and the bottom of the carburetor lx>dv 

J. 1 lace tne float needle into the seat, © Distance between the needle jet housing and the float arm 
and position the float assembly' over the © May vary according to year, manufacturing lot, etc. 
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12. Check the cunditinn of the sedi- 
inent bowl ()-ring and replace it if dam¬ 
aged. Check the mounting nut gasket and 
replace it il crac ked nr crushed. 

13. After assembly, check lor leaks. 

14. On diaphragm petcocks, be sure 
that the \annnn line is airtight, or fuel 
How will be cut oil The \acuum line 
should be* complete!) free of cracks and 
should be firm!) attached at both ends. 
Replace the line if damaged, nr d the 
ends have stretched, resulting in loose 
fitting at the connection points. 


ELECTRICAL 

SYSTEMS 

FLYWHEEL MAGNETO 
Charging and Lighting System 

A heavy-load wire and a light-load w ire 
are tapped from the magneto to supply 
the greatly varying requirements of day 
and night (lights on) operation. On the 
MCI, KS125, F6, and F8 models, three 
charging taps are attached to the mag¬ 
neto. The pink wire is used when the 
headlight is on, during night operation. 
The blue, green, or yellow/green wire is 
used when the headlight is off. On F6 
and F8 models, if yon find that your bat¬ 
tery is constantly undercharged, connect 
the blue wire from the magneto to the 
blue w ire of the main sw itch. If the bat¬ 
tery is constantly overcharged, connect 
the yellow/green wire from the magneto 
to the blue wire on the main switch. 

In the F5 and Fll models, voltage 
input to the battery is controlled by a 
voltage regulator which senses battery 
terminal voltage and controls the charg¬ 
ing rate accordingly. 

NOTE: When the key is turned to the 
night riding position the voltage regu¬ 
lator is disconnected from the circuit. 
Therefore, if one of the light bulbs is 
burned out y the battery may he over¬ 
charged or the other bulbs burned out 
due to the excessive voltage. 

Flywheel Magneto Component 
Tests (Except F5 and F7) 

MAGNETO IGNITION COIL 

Place a strip of paper between the 
breaker points to insulate them. Perform 
the following resistance tests using an 
olmimoter. 

1. Coil resistance: 

a. Measure the resistance between 
the black lead and ground. The* coil is 
good il the resistance is approximately 
0.5 ohms for G and F Series (except 
FII); 1.2-1.3 ohms for the I'll, and 
1.21 -1.48 ohms for the M and KS Series 
models. 

2 Insulation resistance: 

a Disconnect the ground wire from 
the coil to the magneto base, 
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Flywheel magneto wiring diagram 


1. Doylime running 

2 Nighltime running 

3 Flywheel mogneto ouembly 

4 Ignition coil 

5 Spork plug 

6 Mogneto coil 

7 Contact breoker 
8. Copocitor 


9 Ignition primory coil 
10. Ignition lecondory coil 
1 1 lighting coil 
12 Differential winding coil 
13. Rectifier 
14 Battery 

IS. AC lomp lood heodlomp ond toillomp) 


h. Measure the insulation resistance 
betw een the iron core and the coil. The 
reading should he oxer 5.0 megohms. 

CONDENSER 

1. Capacity: 

a. The condenser capacity should 
he between 0.18-0.25 microfarads. 

2. Spark quality: 

a. Connect the positive and nega¬ 
tive wires of the condenser to a 6 volt 
DC power source for a few seconds to 
charge it; 

b. Disconnect the power source and 
touch the two wires together. If a spark 
is produced, the condenser is good. 

3. Insulation resistance: 

a. Disconnect the ground wire of 
the condenser; 

b. Measure the insulation resistance 
between the outer ease and the posi¬ 


tive terminal. The reading should he 
above 5.0 megohms. 

LIGHTING AND CHARGING COILS 

1. Coil resistance: 

a. Measure the resistance of each 
coil with an ohineter and compare the 
readings with the specifications in the 
accompanying chart. 

NOTE: The lighting coil for the 
GAI—A and GA2—A models also 
serves as a charging coil when the 
headlight is turned on. 

2. Insulation resistance: 

a. Disconnect the ground wire; 

b. Cheek insulation resistance be¬ 
tween the iron core and the coil. The 
coil is good if the reading is above 0.5 
megohms. 


Lighting and Charging Coil Specifications 



fighting Cntl 


Charging Ci 

ul 

1 

Yrtlou 

rwk 

Hlur 

Xcllvu Orrrn 

CAl-A 

0.11 V, X JOG 


o,3<i ii ± io r ; 


GA2-A 



CASS - A 
G.3IH A 

G 1TK 

0 55 a ^ 10' 4 

0 55 V. X 10'V 

1 20 11 * 10G 

020 iii io r 4 

F0 

o is n - kf; 

o iso * 10'; 

oooii ± iog 

0 51 11 z 10", 

FS 

o ion - nr; 

oion io'; 

0 5511^ 10'; 

0.57 It .♦ 10' r 

Fll 

0 2-0.3 

0 5-0 0 

— 

— 

ksi25 

0 M 

2 55 

5 15 

— 

NIC-1 

o 5-o n 

1 (WUl .32 

0 10-0.23 

0 2(»-0 32 
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Voltage regulator wiring diagram 


CAPACITOR DISCHARGE 
IGNITION SYSTEM 

Testing 

FLYWHEEL MAGNETO 

The coils installed in the magneto 
should he checked with an ohmmeter. 
When testing the coils, he sure to discon¬ 
nect the wires from the control unit, the 
rectifier, and the main switch. Resistance 
values are given in the accompanying 
chart. 

IGNITION COIL 

Check the ignition coil with an ohm- 
meter. Connect the meter to the termi¬ 
nals of each of the windings (primary and 
secondary), in turn. Resistance values are 
given in the accompanying chart. 

CONTROL UNIT 

A special tester is necessary for check¬ 
ing the CDI control unit to avoid damage 
to the components. It is recommended 
that this operation be left to a Kawasaki 
dealer. 

Voltage Regulator Service 
(F5 and F11) 

PRECAUTIONS 

1. Do not remove the rubber cap (F5), 
which projects from the regulator body. 

2. Do not loosen the nut in the rubber 
cap (F5), or the screw in the regulator 
body (F11), which controls the rate of 
heat transfer of the regulator. 

3. Be sure to turn off the ignition be¬ 
fore disconnecting any wiring. 

4. When installing the regulator, make 
sure that the wiring is connected cor¬ 
rectly. Improper wiring can damage the 
regulator and battery. ’ 

TESTING 

1. Check the resistance between the 
brown wire and the regulator case. If 
there is resistance, the regulator must be 
replaced. 

2. Before beginning this test the bat¬ 


Conlrol umI 




Magneto Coil Resistance 
(F7 and F5) 


CoiJj 

Connection 
of Tetter 

Stand art! 
re it tt a nee 

Exciter Coil 

Rcd/White 

Black 

220 n ± 10 % 

Signal Coil 

Blue 

Black 

75 n ± 107c 

Charging Coil 

Blue/White 

Black 

0.23 n ± 107c 

Lighting Coil 

Yellow 

Black 

0 23 n ± 107c 


tery must be fully charged. Connect a 
voltmeter across the battery terminals— 
the positive lead of the meter to the posi¬ 
tive battery terminal and the negative 
meter lead to the negative battery termi¬ 
nal. With all lights off and the engine run¬ 
ning at 5,000 rpm, the meter should read 
between 7.2 and 8 volts. If the meter 
reads more than 8 volts the regulator is 
defective. A reading of less than 7.2 volts 
would indicate that either the magneto, 
rectifer, or the regulator is defective. 


RECTIFIER 

The selenium rectifier functions to 
convert the alternating current produced 
by the magneto into direct current. The 
rectifier used on these models is a half- 
wave rectifier, allowing only half the 


w'ave of alternating current to pass, inter¬ 
rupting the other half. 

Precautions 

1. Do not run the motorcycle with the 
battery removed or disconnected. 

2. Do not run the motorcycle without 
the fuse being installed properly. 

Testing 

1. Connect the negative lead from the 
battery (6 volt) to the blue/w-hite wire on 
the rectifier. 

2. Connect a test light (for which the 
taillight bulb can be used), between the 
positive battery lead and the brow n wire 
on the rectifier. 

3. If the bulb lights, the rectifier is de¬ 
fective and must be replaced. 

4. Reverse the leads (negative battery 
lead to brown w'ire and positive lead to 
blueAvhite wire). 

5. If the bulb does not light in this 
case, the rectifier should be replaced. 
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WIRING DIAGRAMS 
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WIRING DIAGRAMS 





G3TR, G3SS 
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WIRING DIAGRAMS 
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WIRING DIAGRAMS 
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WIRING DIAGRAMS 
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WIRING DIAGRAMS 
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WIRING DIAGRAMS 
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WIRING DIAGRAMS 
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CHASSIS 


WHEELS, BRAKES 

Front Wheel Removal and 
Installation 

1. Support the front wheel several 
inches off the ground by placing a crate 
or the like beneath the motorcycle if nec¬ 
essary, 

2. Disconnect the brake cable from the 
handlebar lever and then from the lever 
on the brake plate. Detach the cable from 
the adjuster if the adjuster is equipped 
with a slot for this purpose. If not, un¬ 
screw the adjuster from the brake plate. If 
the brake cable is fitted with an adjuster 
nut at the end of the cable as on M Series, 
remove the adjusting nut and pull the 
cable from the brake plate. 

3. Unscrew the end of the speedome¬ 
ter cable from the brake plate. 

4. On F5 and F8 models, disconnect 
the brake anchor from the brake plate. 

5. The front wheel is secured in a 
number of ways depending on model. On 
G and M Series models, the axle is held 
only by the axle nut. On the F6, a pinch- 
bolt is fitted to the bottom of the fork 
sliders. On other mcxlels, an axle cap (se¬ 
cured by two small nuts) is used. 
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6. On models with axle caps, remove 
the two nuts from each cap and remove 
them. The front wheel can now be re¬ 
moved. On other models, remove the cot¬ 
ter pin from the end of the axle. Remove 
the axle nut and loosen the axle pinch- 
bolt if fitted. Insert a phi 11 ips head screw¬ 
driver or similar tool into the axle and 
pull it out of the sliders. 

NOTE: Twisting the axle while pulling 
it out or tapping the threaded end with 
a plastic mallet may he necessary to 
remove it. Lifting the wheel slightly to 
take the weight off the axle may also 
facilitate removal. 

7. On some lightweight models, an 
axle spacer on the left-side of the hub 
protrudes about an inch out of the oil 
seal. This spacer should be oiled lightly 
and then taken out of the seal using a 
twisting motion. If a dust cover is fitted to 
the hub, remove it now to avoid loss dur¬ 
ing handling of the wheel. 

8. Refer to the wheel component ser¬ 
vice sections below if necessary. Installa¬ 
tion is the reverse of the removal proce¬ 
dure. On all models (except F6 and F8), 
ensure that the brake anchor cast into the 
brake plate is engaged with the slot in the 
fork slider. On F6 and F8 models, be sure 
that the brake anchor is firmly fastened to 
the brake plate and the locking washer is 
bent up against the head of the brake 
anchor bolt. Tighten the axle nut or axle 
caps to the torque given in the "Chassis 



When installing the wheel make sure that the ridge 
on the brake plates is located between the ridges 
on the fork slider 


Torque Specifications” chart at the end of 
this section. Using a new axle nut cotter 
pin, if fitted, is recommended. On models 
with axle caps, install the axle cap so that 
the arrow is pointing toward the front of 
the motorcycle. 

CAUTION: The axle caps are ma¬ 
chined unevenly (one side is slightly 
higher than the other), the high side 
must face the front. The front holt 
should also he tightened first so that a 
small gap exists between the bottom of 
the fork slider and the axle cap at the 
rear. If in doubt ivhich side is the high 
side , place a straightedge across the 
top of the cap , the high side should be 
apjti rent 
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Install the axle cap so that the arrow is pointing to 
the front 


Rear Wheel Removal and 
Installation 

G SERIES 

All models are fitted with a single-lead¬ 
ing shoe rear brake which may be either 
rod or cable activated. The rear wheel 
can be removed without disturbing the 
sprocket and chain. On some models it is 
necessary to remove the muffler to 
allow the axle to be taken out. 

1. Remove the brake anchor cotter pin. 
Remove the anchor nut and detach the 
anchor from the brake plate. 

2. Unscrew and remove the brake ad¬ 
juster nut. Depress the brake pedal and 
disconnect the brake cable or rod from 
the brake plate lever. On cable-operated 
brakes, disconnect the cable from the 
brake lever and the cable adjuster from 
the holder on the brake plate. Remove 
the spring and place it along with the ad¬ 
juster nut and clevis pin fitting in a safe 
place. 

3. Loosen the chain adjuster locknut 
on each adjuster. Then back off the ad¬ 
juster bolts to allow some free-play of the 
rear wheel. 

4. Remove the muffler if necessary to 
allow removal of the axle. Remove the 
axle nut cotter pin, the axle nut, and tap 
the axle using a plastic mallet while pull¬ 
ing it out with a twisting motion. 

5. After the axle is removed, remove 
the axle spacer on the right-side of the 
wheel, and the right-side chain adjuster. 
Pull off the brake plate and remove it 
from the machine. Pull the wheel as far as 
possible to the right, and remove it from 
the machine. On some models it may be 
necessary to lean the motorcycle slightly 
to the left to remove the wheel. 

6. Installation is the reverse of the re¬ 
moval procedure. When fitting the 
wheel, ensure that the driving tabs on the 
sprocket assembly are engaged with the 
slots in the hub’s rubber dampers. Adjust 
chain tension and the rear brake in that 
order. Tighten the axle nut to the torque 
given in the “Chassis Torque Specifica¬ 
tions” chart at the end of this section. 

NOTE: Install the rnasterlink spring 

clip so that the open end of the clip 

faces the opposite direction of chain 

rotation. 

OTHER MODELS 

1. Remove the brake adjusting nut and 
disconnect the brake cable or rod from 
the brake lever. 


2. Disengage the brake anchor from 
the brake plate. 

3. Disconnect the drive chain at the 
rnasterlink. Disengage the chain from the 
rear sprocket. 

4. Remove the axle nut and washer. 
Pull the axle out and remove the wheel. 
Install the chain adjusters and any 
spacers onto the axle in the order in 
which they were removed for safekeep¬ 
ing. 

5. Installation is a reversal of the re¬ 
moval procedure. Be sure that the open 
end of the rnasterlink spring clip faces 
the opposite direction of chain travel. 
Tighten the axle nut to the torque given 
in the “Chassis Torque Specifications” 
chart at the end of this section. 

Sprocket Assembly 
G SERIES 

The rear sprocket assembly consists of 
the sprocket, sprocket hub, sprocket hub 
bearing, and the rubber dampers which 
will remain in the wheel when it is re¬ 
moved. 

Removal and Disassembly 

1. Remove the rear wheel and discon¬ 
nect the drive chain. Unscrew the large 
sprocket hub nut and remove the assem¬ 
bly from the swing arm. 



To remove the sprocket hub, disconnect the drive 
chain and remove the large sprocket nut 

2. Bend down the tabs on the sprocket 
nut locking plates. Unscrew the nut and 
remove the sprocket from the hub. 

3. To remove the hub bearing, first re¬ 
move the sprocket shaft by tapping it out 
from the sprocket side of the hub. Use a 
plastic mallet or block of wood so that the 
sprocket shaft threads will not be dam¬ 
aged when struck. 

4. Take off the sprocket shaft collar. 

5. Use an elbow-shaped tool to pry out 
the oil seal. If the oil seal is damaged on 
removal, as is likely, a new one must be 
fitted. 

6. Drive the bearing out toward the 
sprocket side of the hub with a suitable 
drift or bearing driver. Tap the bearing 
evenly around its circumference to avoid 
distorting the hub. 


Inspection 

1. For bearing inspection and lubrica¬ 
tion, refer to “Wheel Bearings,” below. 

2. Check the condition of the sprocket. 
If the sprocket is warped, or if the 
sprocket teeth are worn or hooked, the 


sprocket should be replaced along with 
the chain and the countershaft sprocket. 

3. Check the condition of the sprocket 
nuts, bolts, and locking plates. Replace 
any nuts or bolts with rounded flats, 
stripped threads, or those which are bent 
or cracked. Bolts must be tightened se¬ 
curely upon installation. It is also recom¬ 
mended that they be secured with a 
thread locking compound. The locking 
plates must not have fatigued or cracked 
edges, since these are used to lock the 
nuts in place. Replace the plates if dam¬ 
aged in any way. 

4. Check the condition of the oil seal 
and replace it if the lips are damaged. 

5. Inspect the sprocket shaft for bro¬ 
ken or stripped threads. 

6. Check the condition of the rubber 
dampers in the wheel hub. These take up 
any driveline shocks when the clutch is 
released and have an important effect on 
chain and sprocket life. Replace any 
damper which is hardened, crushed, or 
damaged. 



Check the condition of the rubber dampers 

In instances where the damper is a 
tight fit in the hub, some engine oil or 
dishwashing liquid can be used to facili¬ 
tate removal and installation. 


Assembly 

1. Assembly is the reverse order of dis¬ 
assembly procedure. 

2. Lubricate the bearing as described 
in “Wheel Bearings,” below. The bear¬ 
ing should be driven into place with a 
bearing driver or a suitable substitute. 

3. Grease the lips of the oil seal before 
installation. The seal should be pressed 
into the hub with care. 

4. Tap the sprocket shaft into the hub 
from the wheel side. 

5. When connecting the chain mas- 
terlink, install the spring clip closed end 
facing the direction of chain rotation. 
Tighten the sprocket hub nut securely. 

Drum Brake Service 

All models use single-leading shoe 
brakes front and rear. Kawasakis use 
brakes in which the lining is bonded to 
the brake shoe, therefore, are purchased 
and replaced as a single unit. 

1. Brakes can be inspected in place on 
the brake plate. 

2. Inspect the shoes for wear. There 
should be at least 0.12 in. (3 mm) of lining 
material left (measured at the lining’s 
thinnest point), or the shoes must be re¬ 
placed. 
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Check brake lining thickness 


3. Use a large vernier caliper to mea¬ 
sure the inside diameter of the brake 
drum. If the diameter is found to be less 
than the service limit given in the 
“Chassis Specifications” chart at the end 
of this section, the hub should be re¬ 
placed. 

4. inspect the linings for scoring or 
grooves. These may be caused by par¬ 
ticles of dirt which have entered the 
drum. If badly scored, the shoes should 
be replaced. If scoring of the shoes is evi¬ 
dent, it would be wise to inspect the 
brake drum for the same type of damage. 

Be sure that there is no oil or grease 
present on the brake linings. Oil-impreg¬ 
nated linings must be replaced. H the lin¬ 
ings do show this condition, determine 
the source of the lubricant: defective 
wheel bearing oil seals, excessive chain 
lube, etc. 

5. If the linings are usable, rough up 
the surface with a piece of coarse sand¬ 
paper. Then clean the linings thoroughly 
with alcohol or laejuer thinner. Clean the 
brake drum with the same solvent. 

6. To disassemble the brake plate, 
simply grasp each shoe and fold them 
toward the center of the brake plate. 
They may be installed in the same man¬ 
ner. 

7. Remove the brake lever pinch-bolt 
and pull the lever off the splined brake 
camshaft. 

8. Push the brake cam out of the 
brake plate from the outside using hand- 
pressure or by tapping with a plastic mal¬ 
let. Remove the dust seals (if fitted), from 
the brake plate. 

9. Check that the brake lever pinch- 
bolts are not bent. This can easily happen 
if they are overtightened. Replace any 
bolts which arc in this condition. Inspect 
the brake lever splines and replace the 
lever if these are worn or torn. 

10. Inspect the splines on th*» brake 
cam. These should be in good condition. 
Check that the brake cam is not bent and 
that it can rotate freely in the brake plate 
passage. If it will not, use a fine grade of 
sandpaper on the camshaft and the sur¬ 
face of the brake plate passage. 

11. Clean the cam thoroughly in a sol- 
sent to remove any old grease, rust or cor¬ 
rosion. Use sandpaper or emery cloth to 
polish the cam. Clean off any residue; 
before reassembly, smear the cam with 
chassis grease. 

12. Inspect the brake plate for cracks 
or fractures, and replace it if necessary. 

13. Check the condition of the brake 
springs, noting anv twisted or fatigued 
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hooks. Replace any broken, rusted, or old 
springs with new ones. Be sure that the 
lever springs are in good condition. 
Check the length of the brake springs 
against the specification given in the 
“Chassis Specifications” chart at the end 
of tin s section. 

14. Clean all parts thoroughly with a 
suitable solvent, making a special effort 
to remove the dust and built-up dirt from 
the brake plate. 

15. When reassembling the hub, note 
the following points: 

a. Ensure that the brake cam is lu¬ 
bricated with chassis grease and that 
any shims which were on the cam are 
in place; 

b. The use of new dust seals is rec¬ 
ommended; 

c. Lubricate the brake shoe pivot 
points with a little grease; 

d Install the shoes as on removal. 
Hook them together with the springs, 
and fold them down over the brake cam 
and pivot. 

Brake Drums 

1. Upon disassembly of the hub, in¬ 
spect the brake drum surface for condi¬ 
tion. The drums must be clean and free 
from score marks or rust. 

2. Rust can be remov ed from the drum 
surface with sandpaper. Polish the sur¬ 
face until it is shiny, then clean it 
thoroughly. 

3. Alcohol or lacquer thinner can be 
used to remove dirt or deposits from the 
drum. 

4. The drum should be checked for 
concentricity. An out-of-round condition 
is usually noticeable as an on-off-on feel 
ing when the brake is applied while rid¬ 
ing. With the wheel assembly mounted 
on the machine, spin the wheel while ap¬ 


plying the brake very lightly. The rub¬ 
bing noise of the brakes against the drum 
should be heard for the entire revolution 
of the wheel. 

5. An out-of-round condition and most 
scoring can be removed by having tin* 
drum turned on a lathe. 

Wheel Bearings 
REMOVAL 

Removal of the wheel bearings neces¬ 
sitates removing the hub oil st*als. These 
must be replaced with new ones upon 
reassembly. Clean the outside of the hub 
before removing the wheel bearings. 

1. Remove the wheel and take out the 
brake plate. 

2. Remove any dust covers, dust seals, 
or axle spacers fitted to either side of the 
hub. 

3. Pry out the oil seals on either side ol 
the hub using a small screwdriver, or, 
preferably, an elbow-shaped tool. 

4. Remove the bearing retainer snap¬ 
ring (if fitted). 

5. Remov e the first bearing by tapping 
the bearing spacer tube; the spacer tube 
can be removed with the first bearing. To 
remove the remaining bearing, reach 
through the hub with a drift and tap the 
bearing evenly around its circumference. 
When removing the bearing, keep the 
bearing surface at a 90° angle to its seat in 
the hub. 

NOTE: On sonic models , especially 
hi I’ll mileage machines, the huh should 
he heated gently with a propane torch 
in the vicinity of the hearing bosses to 
facilitate removal. 

INSPECTION 

NOTE: The following hearing inspec¬ 
tion checks refer to the sprocket huh 
hearing as i cell as the wheel hearings. 
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1. 

Broke plote 

10. 

Broke com 

2- 

Bolt 

11. 

Speedometer geoi 

3 

Broke lever 

12 

Geor receiver 

4 

Not 

13 

Oil teal 

5. 

O-ring 

14 

Brake lining 

6 

Pin 

13 

Spring 

7. 

Bothing 

16. 

Wother 

8 

Wother 

17 

Circlip 

9 

Speedometer pinion 

18 

Hob 


19 Collar 

20. Wheel bearing 

21. Wheel bearing 

22 Oil teal 
23. A*le 

24 Collar 

23 Dutt cover 

26 Wother 

27 A*le not 



MCI fronl hub assembly 










Kawasaki Singles 



MCI rear hub assembly 



1. Axle nut 
2 Axle 

3. Brake lever 

4. Wo»J>er 

5. Bolt 

6. Wear indicator 

7. O-ring 

8. Broke plate 

9. Brake com 


11. Springs 

12. Oil >eol 

13. Circlip 

14 Wheel bearing 

15. Collar 

16. Hub 

17. Wheel bearing 

18. 8u$hing 

19. Washer 


21. Dust cover 

22. Oil seal 

23. Circlip 

24. Washer 

25. Gear receiver 

26. Speedometer geor 

27. Geor housing 

28. Pin 

29 Axle nut 


KS125 front hub assembly 


1. Broke plote 

2. Bolt 

3. Nut 

4. Broke lever 

5. O-ring 

6 Broke com 

7. Brake lining 

8. Spring 

9. Axle 

10. Collor 

11. Hub 

12. Wheel bearing 

13. Collor 

14. Wheel bearing 
15 Oil seal 

16. Collor 

17. Wosher 
IB. Axle nut 

19. Bolt 

20. Rear sprocket 

21. Lackplate 

22. Nut 


1. Clean the bearings and spacer tube 
in a suitable solvent, removing all of the 
old grease. At this point, it would be wise 
to clean out the hub as well. 

2. Check the bearing bosses in the hub 
for scuffs, cracks, or distortion. If they are 
in any way damaged, the hub must be re¬ 
placed. 

3. Check the condition of the spacer 
tube and replace if damaged. 

4. Apply a few drops of light oil to the 
bearing, and spin it. The bearing must ro¬ 
tate smoothly and freely. Any roughness 
or binding in rotation will necessitate a 
new bearing. 

5. Place the bearing on a flat surface. 
Place your fingers on the outer bearing 
race to hold it steady. Try to move the 
inner race back and forth. In a good bear¬ 
ing, it will not be possible to move the 
inner race. If it is, the bearing must be re¬ 
placed. 

6. Note that bearings must be replaced 
in pairs. 

ASSEMBLY 


10. Brake lining 


20. Speedometer pinion 


1. Nut 

2. Lackplate 

3. Cotter pin 

4. Axle nut 

5. Dust cover 

6. Rear sprocket 

7. Oil seal 


B. Circlip 

9. Sprocket hub bearing 

10. Sleeve 

11. Sprocket hub 

12. Wheel bearing 

13. Dampers 
14 Rear hub 


15. Collar 

16. Wheel bearing 

17. Circlip 

18. Oil seal 

19. Brake lining 

20. Springs 



21 Brake cam 

22. Brake plate 

23. O-ring 

24. Indicator 

25. Bolt 

26. Washer 

27. Brake lever 

28. Collar 
29 Axle 


(28) 

KS125 rear hub assembly 


1. Obtain a good grade of wheel bear¬ 
ing grease to lubricate the wheel bear¬ 
ings. 

2. Pack the grease in the bearing. A 
common method of doing this is to place 
a goodly amount of the grease in the palm 
of one hand. Taking the clean, dry', bear¬ 
ing, press one section of it into the 
grease. Turn the bearing until the grease 
has been deposited around the entire cir¬ 
cumference. The packing process is com¬ 
plete when the grease begins to come out 
of the upper side of the bearing. Place an 
amount of grease in the hub as well. 

3. Heat either side of the wheel hub 
with a propane torch as on removal of the 
bearings. Place one of the bearings in the 
hub, and make sure that it is seated. 

Any bearing to which a retainer is fit¬ 
ted should be installed first. On most ma¬ 
chines the axle can be used as a drift to 
install the bearings. Insert the axle into 
the bearing until the large diameter end 
rests on the bearing. Center the bearing 
in the bearing boss, then strike the axle 
sharply until the bearing is seated. 

4. Fit the spacer, and install the other 
wheel bearing. 

5. Press in new oil seals on both sides 
of the hub. 
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Fll rear hub assemhty 


1. Brake plate 

2. Broke lever 
3 Wa*Ker 

4. Bolt 

5. Brake cam 
6 Dust seal 

7. Rubber bushing 

8. O ring 
9 Bushing 

10. Collar 

11. Oil seal 

12 Broke lining 


13. Spring 
1 4. Rear hub 

15. Wheel bearing 

16. Spacer 

17. Wheel bearing 

18. Oil seal 

19 Rubber dampers 

20 Circlip 

21. Sprocket hub 

22. Bait 

23. Lockplate 
24 Axle 


25 Collar 
26. Dust cover 
27 Collar 

28. A*le nut 

29. Cotter pin 
30 Sprocket 

31. Brake anchor 

32. Rubber bushing 
33 Bolt 

34. Nut 

35. Cotter pin 


FRONT FORKS 

Removal 
ALL MODELS 

1. Remove the front wheel and fender. 
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2. Remove the headlight. Remove the 
positioning circlip from the fork tube (if 
fitted). 

3. Loosen the fork filler caps. 

4. Loosen the upper (if fitted), and the 
lower triple clamp pinch-bolts. 

5. Withdraw the fork legs one at a time 



Remove the positioning circlip (if fitted) 



Loosening ihe lower triple clamp pinch-bolls 


from the steering stem. If the fork legs 
resist removal, spread the lower triple 
clamp with a wedge and tap the fork leg 
out with a soft-faced mallet. 

Disassembly 

The following procedures are given for 
one fork leg, but apply to both. 

M SERIES 

1. Remove the fork filler cap from the 
top of the fork tube. Remove the spring 
from the top of the fork tube, invert the 
fork leg over a suitable container, and 
pour out the oil. 

2. Slide the dust cover up and ofT the 
fork tube. 

3. Remove the circlip and washer from 
the top of the slider. 

4. Grasp the slider in one hand and the 
fork tube in the other, and pull them 
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1. Fork Filler cop 

2. O-ring 

3. Fork tube 
4 Spring 

5. Steering stem bolt 

6. Woiher 

7 Upper triple clomp 

8. Steering item 

9. Dust cover 
10. Circlip 


11. Woiher 

12. Oil leol 

13. Slider bushing 

14. Circlip 

15. Piston 

16. Circlip 

17. Fork otiembly 

18. Slider 

19. Screw 

20. Goiket 


21. Bolt 

22 Woiher 

23 Brocket 

24. Bracket 

25. Rubber damper 

26. Bolt 

27. Woiher 

28. Woiher 

29. Lower cone roce 



Removing the circlip from the top of the fork slider Pull the fork tube from the slider with a sharp jerk 


apart with a sharp jerk. Remove the oil 
seal and valve from the top of the fork 
tube. 

5. Using an impact driver, remove the 
screw from the bottom of the slider. This 
screw is threaded into the damper rod. If 


the damper rod turns, it will have to be 
held with a special tool (Tool No. 57001- 
192), while the screw is removed. 

G SERIES AND F6 

1. Remove the dust seal, spring, dust 


Special Tool 
57001-192 


Outer Tul>e 


n 



Removing the screw from the bottom of the fork 
tube while holding the damper rod with the factory 
tool 


boots, and spring guide. Drain the oil 
from the fork legs. 

2. Place the fork leg in a vise, which is 
protected with strips of rubber, and 
clamp the jaws on the outer tube nut. 

NOTE: Do not use excessive pressure 

or the tube will be distorted . 

3. Fit the axle shaft in the bottom fork 
leg and turn it counterclockwise. Sepa¬ 
rate the inner tube and bottom fork leg. 



Clamp the slider nut in a vise and screw the slider 
out using the front axle 


OTHER MODELS 

1. Remove the fork filler cap on the top 
of the fork tube. Remove any spring 
guides or spacer (if fitted), and the spring. 

2. Invert the fork leg over a suitable 
container and empty the fork of oil. 

3. Slide the dust cover off the top of 
the fork tube. Turn the fork leg upside 
down and rest the top on a block of wood. 
Using an impact driver, remove the alien 
bolt from the bottom of the fork slider. 
This bolt is threaded into the damper 
rod; if the rod turns, it will have to be 
held with the factory special tool. 

4. Pull the fork tube out of the slider. 
Remove the circlip, washer, and oil seal 
from the top of the slider. 

5. Remove the damper rod and re¬ 
bound spring from the fork tube. 

Inspection 
ALL MODELS 

Inspection procedures are applicable 
to all types of forks, with allowances for 
the type of components fitted. 

1. Clean all metal parts in a suitable 
solvent. 

2. The fork tubes must be perfectly 
straight. If a set of V-blocks and a dial 
gauge are available run-out should be 
checked. If a tube is bent more than 0.06 
in. (1.5 mm) (true indicated reading), the 
tube should be replaced. If absolutely 
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1 Steering »tem bolt 

2. Woiher 

3. Bolt 

4. Fork filler cop 

5. O-ring 

6. Upper triple clomp 

7. Pinch-bolt 


8 Pinch-bolt 
9. Woiher 

10. Rubber domper 

11. Upper frame roce 

12. Lower frome roce 

13. Fork eor 

14. Steering item 


15. Lower triple clomp 

16. Pinch-bolt 

17. Pinch-bolt 

18. Fork spring 

19. Fork tube 

20. Domper rod 

21. Rod bo»e 

22. lockwoiher 

23. Rebound ipring 

24. Duit cover 

25. Circlip 


26. Oil leol 

27. Slider 

28. Goiket 

29. Screw 

30 Woiher 

31 Allen bolt 

32. Stud 

33. Axle cop 

34. Lockwoiher 
35 Nut 


KS125 front fork assembly 


necessary, a tube which is bent but not 
kinked can be pressed to straighten it, 
but this is not recommended. 

3. If chrome plated, the plating must 
be in good condition over the length of 
the fork tube. All rust and corrosion 
should be removed by some low-abrasive 
method. 

Assembly and Installation 

ALL MODELS 

1. Assembly is the reverse of the disas¬ 
sembly procedure. Note the following 
points. 

2. All O-rings, oil seals, and felt 
washers must be replaced. 

3. Slider oil seals should be pressed 
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directly into the slider or circular nut (de¬ 
pending on fork type), with a suitable 
drift which will cover the whole seal. 
This will minimize chances of distorting 
the seal when installing it and will allow 
it to be fully seated. On some models, the 
old seals can be used to drive in the new. 

4. Crease the lips of the oil seals be¬ 
fore installing on the fork tubes. After in¬ 
stalling the slider on the fork tube, check 
that it can move smoothly up and down. 

5. When installing the fork tubes in 
the triple clamps, ensure that the top of 
the tubes are flush with the top surface of 
the upper triple clamp (except F5, F6, 
FT, and F8). On F5, F6, FT, and F8 mod¬ 
els refer to "Steering Stem Position" in 
the following section. 


6. Refill each fork leg with the proper 
viscosity and quantity of oil 


Fork Adjustments 

On F5, FT, and F8 models the front 
axle position, steering stem position, and 
the fork spring length are adjustable. On 
F6 models, the steering stem position is 
adjustable. 

FRONT AXLE POSITION 

A is the standard position. 

Position B increases caster and reduces 
trail, resulting in faster steering and less 
stable operation at high speeds. This po¬ 
sition is suitable for relatively low-speed 
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). 

Fork filler cop 

18. 

Slider 

35 Dust seol 

2. 

O-ring 

19 

Slider 

36 Pinch bolt 

3 

Spocer 

20 

Gasket 

37 P.nchbolf 

4 

Fork eor 

21. 

Screw 

38 Wosher 

5. 

Fork eor 

22 

Gosket 

39. Nut 

6 

Spring guide 

23 

Allen bolt 

40 Pinch bolt 

7. 

Fork eor guide 

24 

Axle cop 

4] Clomp 

B. 

Gasket 

25. 

Axle cop 

42 Bolt 

9 

Spring 

26. 

lockwosher 

43 Wosher 

10 

Fork tube 

27 

Nut 

44 Coble guide 

11. 

Damper rod 

28 

Bolt 

45. Bolt 

12 

Bushing 

29 

Steering stem bolt 

46 Lockwosher 

13. 

Circlip 

30. 

Wosher 

47 Reflector 

14 

Dust Cover 

31 

Upper triple clomp 

48 Wosher 

15 

Circlip 

32 

Steering stem 

49 Lockwosher 

16. 

Wosher 

33. 

Lower triple clomp 

50 Nut 

17. 

Oil seol 

34. 

Lower cone race 

51. Stud 


Fll front fork assembly 



Front axle positions “A” and “B” (Hatla fork mod¬ 
els) 


operation where light, quick steering is 
an asset. 

Position C is the most desirable setting 
for high-speed riding, where slow steer¬ 



Front axle positions “A” and “C" (Malta fork mod¬ 
els) 


ing and stability are necessary. 

In any case, do not forget to install the 
torque line and remember to make sure 
that the link bolts are secured. 



Trail 

STEERING STEM POSITION 

D is the standard position. E and F 
decrease caster and increase trail, result¬ 
ing in greater stability at high speeds, 
and heavier steering. To adjust, loosen 
the four, triple clamp pinch-bolts, move 
both forks to the desired setting, and re¬ 
tighten the bolts. 



Steering stem position (F5, F6, FT, F8) 




B- 


u 


Spring tension adjustment 


FORK SPRING LENGTH 

A is the standard setting for the fork 
springs. B and C positions progressively 
decrease the length of the spring, in¬ 
creasing the initial spring load and thus 
increasing spring strength. To adjust, 
simply remove the rubber cap and turn 
the adjuster rod to the desired position. 
Make sure that both springs are adjusted 
to the same position. 
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STEERING STEM 
Bearing Adjustment 

1. Tht* steering stem hearings are un¬ 
caged Va 111. balls. They are adjusted by 
means ol a ring nut beneath the upper 
triple clamp. 


H«ndl« 

holder 

^ f Heed bolt 



Steering head components in cross-seclion 

2. To check bearing adjustment, sup¬ 
port the front wheel of!the ground. Grasp 
the fork sliders. 

3. Attempt to move the forks by pull¬ 
ing and pushing on the fork sliders. If 
play or movement can be felt at the lower 
triple clamp, the bearings are too loosely 
adjusted or worn. 

4. Turn the forks slowly from lock-to- 
lock. Movement should he smooth, si¬ 
lent, and effortless. If any binding or un¬ 
even movement is felt, the balls and 
races are either too tightly adjusted or are 
worn. If the steering feels uniformly stiff, 
the bearings are too tightly adjusted. If 
any noise is noted, the bearings are dam¬ 
aged, or some are missing. 

5. With the front wheel off the ground, 
release the front forks from a few degrees 
off the centered position. The forks 
should fall freely to either side of their 
own weight. If they will not, the bearings 
are too tightly adjusted, the steering stem 
is bent, the races are extremely worn, or 
some of the balls are missing. 

6. Bearings can be adjusted with a 
hammer and blunt punch or pin wrench 
on the adjuster nut after removing the 
upper triple clamp. 



Adjusting the- steering stem l»earings 


7. Tighten or loosen the adjuster nut a 
little at a time until the steering stem ad¬ 
justment conforms to that previously out¬ 
lined. (Step 4.) 

8. If proper adjustment is not possible, 
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the hearings and races will probably 
need to be replaced. 

Removal 

1. Disconnect the cables, remove the 
electrical switches from the handlebars; 
unbolt and remove the handlebars from 
the motorcycle. 

2. Unbolt the instruments from the 
upper triple clamp and lay them carefully 
aside. Unbolt the headlight from the 
brackets and allow it to hang by the wir¬ 
ing harness. 

3. Remove the front wheel, fender, 
and remove both fork legs from the triple 
clamps. 

4. Loosen the upper triple clamp 
pinch-bolt behind the large triple clamp 
nut (if fitted). Then remove the nut, and 
the large washer. 

5. The upper triple clamp can now be 
removed. Tap upward on the underside 
of the triple clamp with a plastic mallet 
until it is free. 

6. Remove the headlight brackets. 
Since the steering head ball bearings are 
uncaged, it is likely that some will drop 



Removing the triple clamp lx>lt 


out of the races when the steering stem is 
lowered. Therefore, if the bearings are 
going to be reused, cover the ground be¬ 
neath the assembly with a drop cloth. 

7. With a hammer and punch, loosen 
the bearing adjuster nut until it can be 
turned by hand. Support the lower triple 
clamp with one hand while unscrewing 
the adjuster nut until it can be removed 
from the steering stem. 

8. Remove the dust cover and the 
upper steering stem race. 

9. Carefully lower the steering stem 
out of the frame lug. The top bearing 
balls should remain in the steering lug 
race. The bottom bearing balls should 
remain in the lower steering stem race. 

Inspection and Installation 

1. Before removing them, note the 
number of balls fitted to each race. The 
number may be different for the top and 
bottom races. 

2. Remove the balls and wash them in 
a suitable solvent. Clean off the hearing 
races as well. 

3. Inspect the bearing balls for rust, 
pitting, indentations, fiat spots, or cracks. 
Rather than replacing individual dam¬ 
aged balls, both ball sets should be re¬ 
placed, and the races as well. 

4. The hearing race surfaces should he 
free of rust or corrosion, and smooth. Run 
your finger around the races. Any in¬ 
dented marks, ripples, or wear would in¬ 


dicate replacement of the races. If this is 
necessary, replace the balls as well. 

5. The bearing races in the steering 
lug are removed with a hammer and 
punch. Installation should be made with 
a block of wood and a hammer to avoid 
damaging the races. The bearing race on 
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Remove the frame races with a long punch 

the steering stem may have to be re¬ 
moved with a hammer and chisel. 

6. To install, put a thick layer of bear¬ 
ing grease on the top frame lug race and 
on the lower steering stem race. Embed 
the bearings in the grease, ensuring that 
the correct number of balls are fitted. In¬ 
stall the steering stem replacing the top 
race, dust cover, and adjuster nut. 
Tighten the nut until slight resistance is 
felt, then adjust it so the steering stem 
will fall to either side of its own weight 
when released from a few degrees from 
the centered position. 

7. Reassemble the rest of the front end 
in the reverse of the removal procedure. 
Check bearing adjustment as described 
above 


SWING ARM 


The swing arm is mounted by means of 
bushings which tend to wear after many 
miles. The rate of wear will increase if 
the machine is used over rough terrain. 
For street machines, Kawasaki recom¬ 
mends replacement of the swing arm 
bushings every 6,0(X) miles. However, if 
a check of the bushings reveals that wear 
is minimal, this interval can be extended. 

Inspection 

1. To check the condition of the swing 
arm bushings, remove the rear wheel and 
sprocket and unbolt the lower shock ab¬ 
sorber mounts. 

2. Check for play by grasping the end 
of the swing arm firmly and attempting to 
move it from side-to-side. Play should he 
nil. If there is any, the swing ami should 
be removed and the bushings replaced. 

3. Measure the distance between the 
top and bottom shock absorber mounts on 
both sides. The two measurements must 
be identical, or the swing ami will have 
to be replaced or fixed. 

4. Check that the rear wheel mounting 
plates are parallel. 

The swing amt is most likely to be 
damaged if the machine is operated for 
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]. Swing orm 

2. Pivot bolt 

3. Woiher 

4. Bushing 

5. Lockwoshcr 

6. Nut 

7. Bolt 

MCI swing arm assembly 


8. lock washer 

9. Nut 

10. Cotter pin 

11. Broke onchor 

12. Balt 

13. Choin adjuster 

14. Wosher 


15. Lock washer 

16. Nut 

17. Chain guard 

18. lockwosher 

19. Balt 

20. Nut 



1. Swing orm 
2 Pivot bolt 

3. Dust cover 

4. O-ring 

5. Short sleeve 

6. Bushing 

7. Spacer 


8. O-ring 
9 Nut 

10. Chain adjuster 

11. Chain adjuster plate 

12. Nut 

13. Footrest bar 

1 4. Footrest rubber 


15. Wosher 

16 Footrest brocket 

17 Pin 

18. Cotter pin 

19. Lockwosher 
20 Nut 


any length of time with a broken or other¬ 
wise defective shock absorber. 

Removal and Installation 

1. Remove the rear wheel, sprocket 
hub, and chain guard. Unbolt the shock 
absorbers from the swing arm. 

2. Remove the swing arm pivot shaft 
nut. Push or tap out the shaft; turn the 
swing arm sideways, and remove it from 
the machine. 

3. Remove the dust covers from the 
ends of the swing arm tube if fitted. Note 
the location and number of any shims be¬ 
neath the dust covers. 

4. Remove the bushings, tapping them 
out with a long punch and hammer if nec¬ 
essary. Remove the spacer. Once bush¬ 


ings are removed, they should be re¬ 
placed. Check the shaft for wear and 
replace it if there is any evident. 

5. Lubricate new bushings with a good 
chassis grease. Press in one bushing, refit 
the spacer (if fitted), and install the other 
bushing. 

6. Install the swing arm on the ma¬ 
chine. After tightening the swing ann 
pivot shaft nut, move the swing ann up 
and down to ensure that movement is 
smooth and effortless. 


REAR SHOCK ABSORBERS 


1. Shock absorbers are sealed units 


which cannot be disassembled. If defec¬ 
tive, they must be replaced. 

2. If a shock leaks oil or is damaged in 
an accident (such as bent shaft, dented 
body, etc.), replace it. 

3. To check a shock which is removed 
from the machine, place the bottom end 
on the ground and use the weight of your 
body to compress it as much as possible. 
Release the shock and note the rebound 
behavior. If the shock returns quickly at 
first, then slowly returns to the normal 
length, it is serviceable. If it returns to its 
normal length all at once, it should be re¬ 
placed. Note that shock absorbers should 
always be replaced in pairs. 
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Chassis Specifications Chassis Torque Specifications 


linn 

SMiui.inJ (inin hi S<*i 

i icc Limit ( hi hi in > 

KS 125 

Torque 





Axle Run-Out 



Itrm 

(ft tin) 

F Series 

U 15/0.000 

0.4/0016 



MCI 

o l/o oo i 

02/0008 

Axle eapnuls 

13-14.5 

KS125 

0 1/0 (K) 1 

0.2/0 008 

Front axle nut 

51-58 

Rim Run-Out (axial) 

1 0/0 01 

2.0/0.08 

Triple damp pinch-bolts 

11-16.5 

Rim Run-Out racli.il) 

1 0/0 01 

3 0/0 12 

Fork filler caps 

11-14.5 

Brake Drum ID 



Handlebar damps 

12-15 

C Series. MCI 

110.00-110.87/-! 3307—1 3311 

110.75/4 3602 

Rear axle nut 

61-83 

1-6. I T 

no/5.12 

130.75/5 15 

Bear shoe k absoilrer bolts 

22-25 

15. KS. FI 1 

150/5.91 

150.75/5.94 

Bear shock ahsorln-r nuts 

23-30 

KS125 



Bear sprocket liolts 

14.5-16 

Front 

120 00-120.1 1/1.721-4 731 

120.75/4.75 

Steering stem bolt 

40-41 

Rear 

130.00-130.16/5.118-5 121 

130.75/5.15 

Swing arin pivot bolt 

51-54 

Brake Lining Tlucknevs 



Brake anchor 

14.5-16 

C Series. K(). F7 

3 5/0.13S 

2.0/0.08 



MCI 

3 0/0.118 

1.5/0.06 



F5. F«S. FI 1 

5 2-5.7/0 205-0.022 

3.0/0.118 

MCI, G Series 


KS125 

4 0/0 16 

2.0/0.08 

Fork filler caps 

22-25 

Brake Spring Free-Lcngth 



Triple damp pinch-holts 

14 5-18 

C Series. MCI. F6. FT 

31.2/1.23 

34.0/1.34 

Handlebar damps 

14.5-16 

F5. FS. FI 1 

48.0/1.SO 

51.0/2.01 

Front axle nut 

23-30 

KS 125 



Bear axle nut 

51-54 

Short Spring 

30.8-31.2/1.213-1.288 

34.0/1.34 

Sprocket nut 

57-60 

Long Spring 

4 15-15 5/1.752-1.791 

48.0/1.89 

Bear shock absorber nuts 

37-43 

Fork Spring Free-Longth 



Hear shock absorber bolts 

22-25 

C Series 

164/6.46 

154/6.06 

Steering stem bolt 

22-25 

CMTH 

306/12.05 

296/11.65 

Swing arm pivot bolt 

51-54 

F6 

490/12229 

480/11.90 

Brake anchor 

22-25 

r i 

Spring A 

120/4.96 

121/4.76 



Spring B 

346/13.63 

336/13.23 

F Series 


Fork Spring Free-Length 



Front axle caps 

13-14.5 

F5. F8 

474/18.66 

464/18.27 

Upper triple clamp pinch-bolts 

12-13 

MCI 

348/13.701 

338.0/13.307 

Lower triple clamp pinch-bolts 

23-27 

KS125 

500.2/19 7 

490/19.3 

Handlebar damps 

12-15 

FI 1 

441.5/17.4 

431/17.0 

Swing arm pivot bolt 

51-58 

Swing Arm Bushing Clearance 



Rear axle nut 

108-130 

( Series. MCI 

_ 

— 

Rear shock absorber nut 

23-30 

F Series 

0.128-0.199/0 005-0.008 

0.35/0.014 

Rear sprocket bolts 

2.3-30 

FI 1. KS125 

0.192/0.0076 

0.42/0.017 

Brake anchor 

19-25 


-Not applicable 
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MODEL COVERAGE 

51 (250) KH400 

KH250 HI (500) 

52 (350) KH500 

53 (400) H2 (750) 


INDEX 


GENERAL SPECIFICATIONS.694 
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Lubrication.695 
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Transmission.695 

Front Forks.696 
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Clutch.696 
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Starter Cable.697 

Oil Pump.697 

Brakes.697 

Steering Stein Bearings.698 

Fuel System.698 
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TUNE-UP.699 

Contact Breaker Points.699 
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Carburetors.702 
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ENGINE AND TRANSMISSION ..705 

Engine Removal and Installation.705 

Top End.705 
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Alternator.708 

Countershaft Sprocket.709 
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Oil Pump.710 
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Assembly of Crankcases.718 
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Before Servicing, See the Safety Notice at the Front of the Book 
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NOTE: Common maintenance proce¬ 
dures are explained in detail in “ Gen¬ 
eral Information 


LUBRICATION 


Engine 

The crankshaft bearings, cylinders, and 
pistons are lubricated by the Kawasaki 
Superlube (250-400cc) or Injectolube 
(500 and 750cc) oil injection system. 

The system does not require mainte¬ 
nance except for a periodic check on the 
oil pump cable adjustment provided 
that the oil tank is kept full of oil. Any 
good quality injected two-stroke oil rec¬ 
ommended for air-cooled engines may be 
used in the oil tank. 

NOTE: If the tank ever runs out of oil, 
or if the feed line is disconnected for 
any reason, it will be necessary to 
bleed the system before operating the 
motorcycle. Refer to the “Lubrication 
System” for procedures. 

Transmission 

The transmission and clutch are lubri¬ 
cated by an oil bath. The correct amount 
and grade of oil recommended for your 
model is listed in the “Maintenance 
Data" chart. 

CAUTION: SAE 10W30 or SAE 
10W40 oil or ATF is recommended. 
However, this does not mean that the 
two can be mixed. Either one or the 
other should be used exclusively. If it 
is desired to change from one to the 
other the transmission must be flushed 
clean first. 

CHECKING OIL 

1. The machine should be on the 
center stand, preferably on a level sur¬ 
face when checking the transmission oil 
level. 

2. The oil level should be checked 
with the engine warm. 

3. A dipstick is provided in the rear of 
the right crankcase cover. To che^k the 
oil level unscrew it and wipe it off. Rein¬ 
sert, screwing the dipstick cap in. The oil 
level should be between the maximum 
and minimum marks on the dipstick. If 
the level is too low, add oil until the level 
is correct. Do not overfill. Let the oil dis¬ 
tribute itself for a minute or so, then re¬ 
check the level. 

CHANGING OIL 

The transmission oil should be 
changed at least every’ 2,000 miles after 
break-in. 

1. Oil should be changed when the 
engine is at or close to operating temper¬ 
ature. 

2. The machine should be on the 
center stand and parked on a level sur¬ 
face. 

3. Remove the dipstick. 

4. Remove the drain plug and allow 
the oil to drain off for several moments. 

5. Check the condition of the drain 
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Transmission tlr.im pint! location 


plug gasket. Replace with a new one if 
e)amage*e] or crackeel. He*fit the* drain plug 
and tighten firmlv. Torque it to 36-52 ft 

lbs. 

6. Fill tlu* transmission with the* eor- 
reet type and quantity of oil. Capacities 
are given in the “Maintenance Data’* 
chart. After filling, allow a moment or two 
for the oil to distribute itself, then check 
the level with the dipstick. 

NOTH: The use of oil additives is not 

recommended, since these may cause 

clutch slippage. 

Front Forks 

1. SAK 10W oil is recommended for 
the front forks. If slightly stiffer damping 
characteristics are desired use SAF 20W. 
II softer damping is needed use SAF 5\V. 

2. Fork oil should he changed every 
4,000 miles. 

3. To drain the fork oil, remove the 
drain plug at the lower portion of one of 
the fork sliders. Allow the oil to drain into 
a suitable container; pump the slider up 
and down seveial times. After most of the 
oil is expelled, turn the forks all the way 
to the right to completely drain the right 
fork leg, or to the left for the left fork leg. 
Check the condition of the drain plug 
gasket. Replace it if necessary. Refit and 
tighten the drain plug. 



Fork drain m rc*\v it 12 shown) 


1. Repeat the procedure with the other 
fork leg. 

5. Remove the fork filler cups from the 
top of each fork leg. Tlx* handlebar 
holders ma> have to lx* removed and the 
bars pulled back to allow access to the 
filler caps, laiosenmg the triple clamp 
pinch-bolts max make removal easier. 
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6. Add the correct quantity and viscos¬ 
ity of oil to each fork leg. Capacities for 
each model are giving in the “Mainte¬ 
nance Data” chart. 

Chassis Lubrication 

1. Wheel and steering head hearings 
are lubricated with bearing grease. This 
should be accomplished every 4,(X)() 
miles. Refer to the “Chassis” section for 
procedures. 

SERVICE CHECKS 
AND ADJUSTMENTS 

Drive Chain 

1. The chain should have about % in. 
(20 mm) of total up-and-down free-play 
measured in the middle of the lower 
chain run. 

2. Before checking or adjusting the 
chain slack, the following conditions 
should be met: 

a. The machine should be off the 
center stand, and with a rider sitting on 
the seat; 

b. The chain should be clean and 
well lubricated; 

e. The chain should have been 
checked for any tight spots by .slowly 
rotating tlu* wheel and checking for 
variances in the chain tension at dif¬ 
ferent points. 

If a tight spot exists, the chain should 
be adjusted to the prescribed free-play at 
the tight spot. 

3. To adjust the chain, first back off the 
rear brake adjuster nut if a rod-operated 
brake is fitted. 

4. Remove the axle nut cotter pin and 
loosen tlu* axle nut several turns. Loosen 
the sprocket hub securing nut (if fitted). 
Loosen the locknut on each adjuster bolt. 

5. Turn each of the adjuster bolts in by 
equal amount until chain tension is ap- 
proximatelv correct. 


6. Check wheel alignment bv means of 
the adjusting marks inscribed on both 
sides of the swing arm. lie sure that both 
adjusters are lined up with the same mark 
on each side. If not. turn one of the ad¬ 
juster Holts in or out so that alignment is 
achieved. 

7. Tighten the sprocket nut and tlu* 
axle nut and check tlu* chain tension. 
Correct it if necessarv. After adjustment 
is correct, torque the axle nut to 42-50 ft 
lbs. Fit a new cotter pin. Tighten the ad¬ 
juster locknuts. Readjust the rear brake. 

Clutch 

Two adjustments are made to the 
clutch; cable adjustment and the pushrod 
adjustment. Usually, tlu* pushrod need 
not be adjusted unless the clutch mal¬ 
functions. Cable adjustment must always 
be maintained at tlu* proper specifica¬ 
tion. 

To adjust the clutch: 

1. Loosen the clutch cable adjuster nut 
.it the handlebar and screw in tlu* ad¬ 
juster to give* a gap of 5-6 mm (0.20-0.24 
in.) between the end of the adjuster and 
the locknut. 

2. Loosen the locknut on the adjusting 
screw at the clutch release mechanism, 
and back the adjusting screw out 3 or 4 
turns. 

3. Turn the cable* adjuster at the middle* 
of the cable or on the engine cov er in e>r 



Adjusting tlu* flulc'll. A. .utjiishnK screw . M. 1 <k knu! 



Mcasiinnu chain frcr-plas 
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out until the centerline of the release 
lever is at a 100° angle from vertical. 

4. Screw the adjusting screw in until a 
resistance is felt, then tighten the lock¬ 
nut. 

5. Using the cable adjuster on the 
handlebar, adjust the free-play of the 
cable until the hand lever can be moved 
V i6-Vh (2-3 mm) before the clutch starts to 
disengage. 



Use the cable adjuster (E) to position clutch release 
lever as shown 


6. The adjuster at the hand lever is 
used for minor adjustments and to main¬ 
tain the cable free-play at the proper 
amount while riding. 



Clutch lexer free-play is measured between the 
•-hand lever and the lex er holder 


Throttle Cables 

1. Using the adjuster at the twist-grip 
adjust the cable so that the twist-grip can 
be rotated 5°-10° before the throttle 
slides start to open. 

2. For other adjustments to the cables, 
refer to “Tune-Up.” 



Throttle cable Ixx isl grip and starter lever adjusters 


Starter Cable Adjustment 

1. Hold the starter lever in the closed 
position, and pull up and down on the 
cable sheath at each carburetor while 
turning the adjuster in or out until you 


can move the sheath 1-2 mm (0.04-0.08 
in.) then tighten the locknut. 



Adjusting the starter lever cable: adjuster, C, lock¬ 
nut, D 





Starter lexer handlebar adjuster 

2. Using the adjuster at the twist-grip, 
set the starter cable free-plav for 3-4 mm 
(0.12-0.16 in.) 




Starter lexer cables and handlebar adjuster (A and 
B) 


Oil Pump Adjustment 

1. The oil pump should be adjusted 
after the throttle cables. Refer to “Tune- 
Up.” 

2. The oil pump lexer must start to 
move at the same time the throttle slides 
start to open. 

3. Use the cable adjuster so that the 
marks on the oil pump control lex er and 
the lexer stopper are aligned at zero 
throttle opening. 



Adjust the oil pump cable so that the marks align 
(HI shoxvn) 

Brakes 

FRONT DISC 

1. The brake lexer is fitted xvith an ad¬ 
justing serexv on some models. The lexer 
should haxe 5 nun ( 3 /is in.) of free-play, 
measured at the tip of the lexer. To ad¬ 
just, loosen the locknut and turn the ad¬ 
justing serexv in or out. Then tighten the 
locknut. 



• _ 

Adjusting disc brake lever free-play 

2. Maintain the brake fluid lexel in the 
master cylinder at the lexel line in¬ 
scribed on the inside of the master cylin¬ 
der. Although the fluid level may drop 
slightly as the pads xvear, this drop 
should not be significant. 



Maintain brake fluid lexel at the marked line 


3. Pads should be checked periodi¬ 
cally lor xvear. Replace them when xvom 
to or near the red limit line. Refer to 
“Chassis” for pad replacement proce¬ 
dures. 

4. The brake hoses should be cheeked 
for seepage or abrasion damage often, 
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and should he replaced if they show 
wear or leakage of any kind. Make sure 
that the lines touch the frame or forks at 
the mounting points only. 

5. Kxery 8.000 miles or I year, the 
brake system should he Hushed and re¬ 
filled with fresh 111 lid. Refer to “Chassis 
for procedures. 

FRONT DRUM 

I. Use the cable adjuster on the cable 
end to allow about */i in. (6 mm) of brake 
handlebar lever free-play before the 
shoes contact the drum. This free-play is 
to be measured between the lever and 
the lexer holder. 



Adjust tlu* brake cable so that the correct amount of 
play is available before the lining* contact the drum 

2. This free-play can be maintained as 
the shoes wear by using the adjuster at 
the handlebar lever. 

3. The linkage of twin-leading shoe 
front brakes ordinarily does not need ad¬ 
justment. If the backing plate has been 
disassembled, or adjustment is felt to be 
necessary because of weak brakes, pro¬ 
ceed as follows: 

a. Raise the front wheel off the 
ground so that the wheel can spin 
freely; 



Adjusting the brake cam connecting rod 


b. Loosen the locknut on the con¬ 
necting rod and turn the connecting 
rod down one turn so that the rear 
brake lexer is moved to the rear, in¬ 
creasing the distance between the le¬ 
xers. This allows the front shoe to be 
adjusted xvithout interference from the 
rear one; 

c. Turn the cable adjuster in until 
the front shoe just begins to contact the 
drum; 

d. Turn the connecting rod up, de¬ 
creasing the distance betxveen the le¬ 
vers, until the rear shoe just begins to 
contact the drum; the connecting rod 
xvill no longer turn easily. At this point 
both shoes should begin to contact the 
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drum at the same time. Tighten the 
locknut; 

e. Adjust tlu* brake cable free-play, 
as previously described. 

REAR BRAKE 


FUEL SYSTEM 

1. Fuel system maintenance involves 
cleaning the pctcock and filter, cleaning 
or replacing the air cleaner, and cleaning 
the carburetors. 

2. The carburetors should be removed, 
disassembled, and cleaned every’ 4,000 
miles. The procedures are outlined in 
“Fuel Systems.” 

3. The petcock should be serviced 
every’ 2,000 miles. On H-series and 
nexver 250—400ec, shut the fuel off, then 
unscrexv and remove the petcock sedi¬ 
ment boxvl. Take out the fuel filter 


screen. On older S-series, disconnect the 
fuel lines at tlu* carburetor and turn the 
petcock to “R” to drain the fuel tank. 
Unscrexv the nut to remove the petcock. 
Clean the parts in solvent and install. 
Check for leaks. 



Removing the air cleaner (S-series) 


Maintenance Data 


Model 

Fuel Tank 
Capacity 

l&oD 

Oil Tank 
Capacity 

(q 0 

T ransmitsion 
Oil Capacity 
Iqt) 

Fork OilQ 
Cajxicity 
(cc/oz) 

Tire 

Preuure (pri) 
Front Rear 

250 

3.7 

1.6 

1.16 

210/7.1 

24/31 

350 

3.7 

1.6 

1.10 

210/7.1 

24/31 

S3 

3.7 

1.6 

1.16 

155/5.3 

24/31 

KII400 

3.7 

1.6 

1.16 

141-149/4.8-5.0 

25/28 

Hl/A-D 

4.0 

2.5 

® 

® 

26/31 

IU-E/F, K11500 4.2 

2.5 

1.3 

170/5.0 

26/31 

112 

4.5 

2.1 

1.5 

160/5.5 

26/31 

I12-B/C 

4.5 

2.1 

1.5 

175/5.9 

26/31 

(D Each leg 

(?) Front drum: 230/7.8 



® Front drum: 1.7 

Front disc: 

160/5.5 




Front disc: 1.3 


Use the adjusting nut on the end of the 
cable or rod so that the brake pedal has 1 
in. of free-play before the linings contact 
the drum. 

NOTE: If the r/rig/e between the brake 
cable or rod and the lever on the brake 
plate exceeds 9 0° when the brake is 
applied with all adjustment taken up , 
the lining thickness should be checked . 

BRAKE LIGHT SWITCH 

The sxvitch should be checked for 
operation after the brake is adjusted. The 
rear brake light switch is mounted in a 
slotted bracket and secured by locknuts. 
Moving the light sxvitch up on the 
bracket allows the brake light to turn on 
sooner. Moving it down alloxvs it to come 
on later. Generally, the brake light 
should come unjust as the linings contact 
the drum. 

Steering Stem Bearings 

The steering stem bearings should be 
checked periodically and adjusted if nec¬ 
essary’. Refer to the “Chassis.” 


i SI jT-i \ 



Removing the potiock (standard type) 


4. The air cleaner should be serviced 
or replaced ex*ery 2-3,000 miles, depend¬ 
ing on conditions. If the air cleaner is the 
paper type, it should be kept free of 
xvater, solvents, etc. 

5. To remove the air cleaner element: 

250-400cc: remove the left sidecover 

and loosen the thumb screw on the air 
cleaner housing. Pull out the air cleaner 
housing along xvith the element. Remove 
the txvo screxvs which secure the element 
to the housing. 

500cc: loosen the clamp screxvs securing 
the air cleaner hose to each carburetor 
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and the clamp screw at the air cleaner 
housing, and remove the hose assembly. 
Remove the left-side carburetor after 
loosening the clamp screw. Remove the 
air cleaner mounting screw and remove 
the housing and element together 
through the left-side of the frame. 

750: remove the left sidecover. Remove ' 
the rubber silencer beneath the seat. 
Loosen the air hose clamp screw or) the 
air cleaner housing. Remove the housing 
mounting screw. Remove the front 
mounting braeket for the left sidecover. 
Push the air hose out of the way and 
remove the air cleaner and housing com¬ 
plete from the left-side of the frame. 

6. Inspect the condition of the air 
cleaner element and replace it if tom or 
otherwise damaged. The sponge gasket 
must also be in good condition. If dam¬ 
aged, the element must be replaced. 

Wash the element in pure gasoline and 
blow it dry. The elements used on these 
motorcycles are the dry-type, and should 
therefore be kept free of oil, oily solvents, 
etc. 

On the 750, clean the felt part of the air 
cleaner in solvent, and apply a small 
amount of oil to the felt portion only. 
Keep the oil away from the element. 
Glue the felt portion on securely if it is 
loose. 


Periodic Maintenance® 


Daily (before each ride) 

Check lighting equipment and horn operation 
Check operation and adjustment of the brakes 
*■ Tire condition 
Chain tension 
Cable adjustments 
Oil injection tank level 

Weekly 

Transmission oil level 
Tire pressure (cnld) 

Spoke tension 
Battery electrolyte level 
Chain condition 
Critical nuts and bolts 

Monthly 

Trickle charge stored battery 
Every 200 miles 
Lubricate chain 

Every 2000 miles 
Change transmission oil 
Remove, clean and lubricate chain 
Lubricate control and instrument cables 
Check oil pump adjustment 
Clean fuel petcock 
Check brake fluid level (disc brake) 

Clean and gap spark plugs 
Clean points and check timing 
Clean or replace air filter 
Adjust brakes 

Decarbonize engine and exhaust system 

Every 4000 miles 
Change fork oil 

Pack wheel and steering head bearings 

Check brake linings 

Check sprocket condition 

Crease speedometer drive mechanism 

Clean carburetors 

Replace spark plugs 

Even- 8000 miles 

Flush hydraulic disc brake system 


® Based on normal usage after break-in is com¬ 
plete 


Recommended Lubricants 


Oil Tank 

Any high quality two-stroke motorcycle oil for 
air-cooled engines 

Transmission 
SAE 10W30, “SE” 

SAE 10W40, “SE” 

ATF 

SAE 30 (summer) 

SAE 20 (winter) 

Forks 
SAE 10 
SAE 20 
SAE 5W 

Drive Chain 

Any high quality chain lube specifically devel¬ 
oped for motorcycle drive chains 

Wheel and Steering Head Bearings 
Lithium or inoly-based bearing grease 

Cables 

Light motor oil 
Craphite-based lubricant 
Molybdenum disulphide-based lubricant 
Crease Fittings 
Chassis grease 


TUNE-UP 


NOTE: Common tune-up procedures 
are explained in detail in “General In¬ 
formation." 


CONTACT BREAKER POINTS 
Location 

Breaker points are mounted on a plate 
beneath the cover on the left-side of the 
engine. The cover is secured by two 
screws. 

Gapping 

ALL BREAKER POINT MODELS 

Points should be filed (if necessary) 
and cleaned before gapping. 



Ixrosen screw A and use a screwdriver at the pr> 
point to adjust the gap 


1. The breaker point set is secured to 
its plate by a single screw which is used 
to adjust the gap. This is not to be con¬ 
fused with the breaker point mounting 
screws which are used to adjust the igni¬ 
tion timing. A small pry slot for a thin 
screwdriver blade is also provided. 

2. Turn the engine oxer slowly until 


one of the three sets of points is fully 
open. Check the gap for that set of points 
with the proper feeler gauge. Correct 
point gap for all models is 0.3-0.4 mm 
(0.12-0.16 in.). 

3. If adjustment is needed, loosen the 
securing screw (“A” in the accompanying 
illustration), just enough to allow the gap 
to be varied, and increase or decrease the 
point gap with the aid of a small screw¬ 
driver applied to the pry slot. 

4. Tighten the screw and recheck the 
gap. Note that the gap may change 
slightly when the screw is tightened. 

5. Repeat the procedure with the two 
remaining point sets. Try to get the gaps 
of all three sets as close to one another as 
possible. That is, the feeler gauge blade 
should have the same amount of drag in 
all three point sets. 

Replacement 
ALL MODELS 

1. Breaker points must always he re¬ 
placed in sets. The contact surfaces of 
new points should be cleaned with a non- 
oily solvent to remove any preservative 
which may be present. 

2. Loosen the breaker point terminal 
nut, disconnect the primary wire, remov e 
the point securing screw, and remove the 
old point set. 

3. Install the new set of points; con¬ 
nect the primary wire, and install the se¬ 
curing screw. 

4. Repeat the procedure with the other 
two point sets. Set the gap on all three 
point sets and check the ignition timing. 

Lubrication 

1. A small dab of grease (high melting 
point is preferred) should be applied to 
each lubricating felt pad (there are three 
pads) so that the pad can distribute it onto 
the breaker cam. Be sure that each pad is 
adjusted so that it bears lightly on the 
breaker cam. A drop of light oil should be 
applied to the points pivot. 

2. In any case it is imperative that care 
be taken to keep the lubricant away from 
the point contact surfaces. 


IGNITION TIMING 

Breaker Point Ignition 
250 , 350 , 400 


1. Remove the spark plugs and the 
breaker point cover. Clean and gap all 
three point sets. 



Loosen screws B and move the points with a screw¬ 
driver to adjust ignition timing (S-series and 
KH250) 
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2. An inspection window is provided 
on tlie breaker point mounting plate 
through which can be semi tin* timing 
marks engraved on the alternator rotor. 
The marks are labeled *‘L,” “H, “C,” for 
the three cylinders. There is a corre¬ 
sponding m.irk on the breaker plate. In 
addition, each set of points is labeled for 
its c> linder 

3. Hook up the ohnuneter or light to 
an> set of points. Turn the engine oxer 
sloxvlx in the normal direction of rotation 
(counterclockwise), until the rotor timing 
mark for that set of points comes into 
x iexx. 

4 The light or meter should react in¬ 
dicating that the points have opened as 
soon as the rotor mark aligns xx ith the 
mark on the breaker plate If this hap¬ 
pens, the ignition timing for that cylinder 
is correct. If the meter or light reacts be¬ 
fore the marks align, the timing for that 
cylinder is too advanced; if the meter or 
light reacts after the rotor mark passes the 
breaker plate mark, the timing is too re¬ 
tarded. 

5. To adjust the timing, loosen the txvo 
point set mounting screxvs (“B” in the ac- 
eompanx ing illustration), and use a small 
screxvdrixer at the pry points indicated to 
move the points to the left or right as nec¬ 
essary so that the points xvill begin to 
open as soon as the timing marks align. 
Secure the mounting screxvs and recheck 
the timing. 

6. Repeat the procedure with the two 
remaining sets of points. 

It can be seen that in order to correct 
advanced timing, the points should be 
mox'ed in the direction of crankshaft rota¬ 
tion. To correct retarded timing, move 
the points opposite the direction of crank 
rotation. All three cylinders must be 
timed correctly before the procedure can 
be considered complete. 

NOTE: If any of the points cannot be 
moved far enough to correct the tim¬ 
ing , excessive wear of the heel is prob¬ 
ably the cause , and all three of the 
point sets should be replaced. 

HI 

The ignition timing for the left cylinder 
must be set first. The points for the left 
cylinder are positioned at the top of the 
breaker mounting plate. It can be seen 
that these points are mounted directly on 
(lit 1 breaker plate and rotating the entire 
plate is the only means of adjusting the 1 
timing for the left cylinder. This in turn 
xx'i11 change the timing for the center and 
right cylinders. 

Timing marks are provided on the rotor 
which can be used to set the timing 
under most circumstances. If the breaker 
plate has been removed from the engine 
or the timing pointer moved, timing must 
Ik‘ reset xx ith a dial indicator. 

1. Remoxe the spark plugs and tin* 
breaker points coxer. Clean and gap the 
three sets of points. 

2. Attach the ohnuneter or test light to 
ground and to the terminal of the points 
for the left cylinder. 

3. Sloxvly rotate the engine in the nor¬ 
mal (counterclockwise) direction of rota¬ 
tion. At the instant that the ‘‘L“ mark on 
the rotor aligns xvith the leading (left) 
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edge of the timing pointer ("E" in the 
illustration), the meter or light should 
react indicating that the points have 
begun to open. If this is the case, the tim¬ 
ing for the left cylinder is correctly ad¬ 
justed. The other cylinders must still be 
checked, hoxvexer. 

4. If the left cylinder timing xvas not 
correct, do not move the rotor; leaxe the 
marks aligned; loosen the three screxvs 
which secure the breaker plate to the 
engine. (These are lettered “A” in the 
illustration.) Using a small screxvdriver at 
the pry point provided, rotate the breaker 
plate as necessary' to correct the timing. 
Then tighten the screxvs. 

CAUTION: Do not move the rotor 

while the breaker plate screws are 

loose or timing may be lost. 

5. After tightening the breaker plate 
screxvs, move the pointer (“E”) so that its 
leading edge is aligned with the "L" 
mark on the rotor. The position of the 
pointer xxill have changed when the 
breaker plate is moved. 

6. Hook up the meter or test light to 
ground and to the terminal of the points 
for the right cylinder. Turn the crankshaft 
counterclockwise as before until the “R” 
mark on the rotor aligns xvith the leading 
edge of the timing pointer. The tester 
should indicate that the points have just 
begun to open when the marks align. If 
the points do not do so, loosen the two 
mounting screxvs for the right cylinder’s 
points (lettered “G” in the illustration), 
and use a screxvdrixer and the pry point 
provided “H”) to move the points in the 
direction necessary so that they xvill just 
begin to open when the timing marks are 
aligned. Tighten the mounting screxvs 
and recheck the timing. 

7. Repent the procedure (Step 6) for 
the remaining set of points (center cylin¬ 
der). 

If timing has been lost for any reason, 
or if a more accurate method of setting 
the timing is required, a dial indicator 
should be used. 

1. After removing the spark plugs, 
cleaning and gapping the points, etc., fit 
the dial indicator into the left cylinder 
spark plug hole. Turn the engine oxer 
sloxvly until the gauge needle reaches a 
point and begins to reverse. This is pis¬ 


ton top dead center. Turn the crankshaft a 
fexx’ degrees in either direction to confirm 
the finding, then place the piston at TDC 
and zero the gauge. 

2. Turn the engine opposite to the nor¬ 
mal direction of rotation (clockxvise) until 
the dial gauge indicates about 4 mm (0.16 
in.) before TDC. The breaker points for 
the left cylinder xvill be closed at this 
point. 

3. Hook up the ohmmeter or test light 
to the points for the left cylinder. Check 
that they are closed. Sloxvly rotate the 
engine in the normal (counterelockxvise) 
direction of rotation. When the dial gauge 
indicates that the piston is at the proper 
number of millimeters or inches before 
TDC, the points should l>egin to open as 
indicated by the reaction of the tester. 

Proper timing specifications arc as fol- 
loxvs: 

til (drum front brake) 0.136 in. (3.45 mm) 

(25 c ) BTI)C 

111 (disc front brake) 0.088 in. (2.23 mm) 

(20*) BTDC 

4. If timing is not correct, loosen the 
three screxvs which secure the breaker 
plate to the engine, and use a screxvdrixer 
at the pry point provided to rotate the 
plate so that the points for the left cylin¬ 
der start to open when the piston is prop- 
crlx positioned at the correct distance 
before TDC. 

5. When correct timing of the left cyl¬ 
inder has been accomplished, and main¬ 
taining the left cylinder’s piston at the 
timing specification gixen in Step 3, 
check the alignment of the rotor timing 
mark and the timing pointer. If the rotor 
mark is not aligned xvith the leading (left) 
edge of the pointer, move the pointer so 
that alignment is achiexed. Do not moxe 
the rotor. 

6. Timing of the right and center c> lin- 
ders must still be accomplished. This can 
be done either xvith the dial gauge, or 
simply by aligning the rotor and pointer 
as outlined in the previous section. 

CDI Ignition 
KH400 

1. Remove the left engine cover. 

2. The mark on the magneto stator 
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Stator and crankcase marks aligned (KH400) 

plate should he aligned with the crank¬ 
case mark. 

3. It the marks are not aligned, remove 
the magneto flywheel, loosen the three 
stator plate screws, and rotate the plate so 
that the marks are in alignement. 

4. Tighten the screws securely and in¬ 
stall the flywheel. 

5. Timing is checked with a strobe 
light. 

6. Connect the strobe light to the left 
cylinder. 

7. Start and run the engine at 4,000 
rpm. The timing mark on the flywheel 
should align with the crankcase mark at 
this engine speed. 

8. If the marks do not align, rotate the 
stator plate as in Steps 3-4 above until 
alignment is achieved. 

HI 

A dial gauge should be used to set the 
diming. 

1. Remove the spark plugs, the rotor 
cover and the distributor cover. 

2. Place the right cylinder at top dead 
center, and check that the timing mark on 
the distributor plate is aligned with “T” 
mark on the engine case. 


'' r >. „ 

Signal -Gene rator Rotor 


With the piston properly positioned, line up the 
timing marks after loosening screws 3, 4. and 5 

6. Check that the timing pointer (No. 6 
in the illustration) aligns with the mark 
on the rotor as shown. If it does not, loos¬ 
en the pointer screw, and move it so that 
alignment is achieved. Note that the pis¬ 
ton must remain at the correct distance 
BTDC during this operation. 


ferent than the battery/CD I system found 
on early models. 

1. Timing is checked with a strobe 
light. With the engine running at 4,000 
rpm, and the strobe light connected to 
the left spark plug, the timing mark on 
the rotor (“A” in the illustration) should 
align with the stationary pointer. 


Checking rotor-to-pickup coil gap 

4. Fit the dial gauge into the left spark 
plug hole and position the piston at 0.136 
in. (3.45 mm) before top dead center. 

5. Check that the timing marks on the 
rotor and the top of the pickup coil are 
aligned as shown in the illustration. If 
they are not, loosen the three pickup coil 
adjusting screws (3, 4, and 5 in the illus¬ 
tration), and move the coil so that the 
marks align. Secure the screws. 


- ^ 
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The mark "A" should align with the pointer at 4000 
rpm (Hl-E, KH500) 

2. II adjustment is necessary, proceed 
as follows: 

3. Remove the left cylinder’s spark 
plug and install a dial gauge. 

4. Turn the engine over using a 13 
mm wrench on the Signal Generator rotor 
bolt until the left cylinder is at TDC. 
Zero the gauge. 

5. Turn the engine clockwise until 
the gauge indicates that the left piston is 
2.4 mm (0.1157 in.) or 23° before TDC. 

6. W ith the piston in this position, the 
mark on the rotor (“A” in the illustration) 
should align with the stationary timing 
pointer. If it does not, loosen the pointer 
securing screw, and move the pointer 
(not the rotor) so that they align. 

7. Tighten the pointer screw. Turn 
the crankshaft slowly in the normal direc¬ 
tion of rotation (counterclockwise) until 
the next timing mark appears (“B” in the 
illustration). Align this mark with the 
pointer. With these marks aligned, the 
trailing edge of one of the rotor projec¬ 
tions must align with the edge of the 
pickup coil projection. 


3. Slowly rotate the crankshaft so that 
one of the magnetic projections of the sig¬ 
nal generator rotor is aligned with the 
pickup coil. Check the gap between the 
projection and the coil with a feeler 
gauge. Proper gap is 0.4-0.6 mm 
(0.016-0.024 in.). If adjustment is neces¬ 
sary, loosen the two coil mounting screws 
(I and 2 in the illustration) and move the 
coil so that the gap is correct. 


Timing pointer "6” can be used to check ignition 
timing after it is aligned with the rotor mark 

NOTE: Once this pointer is correctly 
aligned , it can be used to check the 
timing , or reset the timing whenever 
the pickup cod is removed. 

H1-EIF , KH500 

The ignition system on the Hl-E and 
following 500 models is somewhat dif¬ 


Mark “B" aligned with the pointer as trailing edge 
of rotor projection aligns with edge of the pickup 
coil projection (Hl-E, KH500) 

8. If it does not, loosen the three sta¬ 
tor mounting plate screws, and rotate the 
plate so that alignment is obtained. 
Tighten the screws securely. 

9. Turn the rotor clockwise a few de¬ 
grees until the rotor projection and the 
pickup coil projection are directly in line. 
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Line up the timing mark on the distributor plate 
with the "T” mark on the engine case (III hatters- 
CDI) 
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Pickup coil rolor projection g«ip 1M-E/F, K 11500 


Measure the gap between them with a 
teeler gauge. It should he 0.5-0.8 nun 
(0.020-0.031 in.). If not within specifica¬ 
tion, loosen the two pickup coil screws 
and move the coil up or down until the 
gap is correct. Tighten the screws se¬ 
curely. 

10. To check the timing, use a strobe 
light as outlined in Step 1 Mark “A” 
should align with the pointer at 4,000 
rpm. 

H2 

1. Timing can be checked with a stan¬ 
dard automotive stroboscopic timing 
light if one is available. Connect the light 
to the left cylinder plug lead. Start the 
engine. At 4,000 rpm, the rotor “L" mark 
should line up with the timing pointer. If 
it does not, timing must be adjusted. 

2. Timing for each cylinder is adjusted 
independently; therefore, use the strobe 
light to check the right and center cylin¬ 
der timing as well. 

3. Turn the engine over so that the 
magnetic projection of the rotor is 
aligned with any one of the pickup coils. 
Check the gap between the two. Correct 
gap should be 0.5-0.8 mm (0.020-0.031 
in.). If adjustment is necessary, loosen 
the two coil mounting screws and move 
the coil so that the gap is correct. Then 
secure the screws. Repeat the procedure 
with the other two pickup coils. 



Kotor pickup coil g;ip (M2) 


CAUTION: The coils must be moved 
by hand only. Do not pry the coil to¬ 
ward or an ay from the rotor , «.s this 
risks breaking the coil /musing. 

4. Insert a dial gauge into the left cyl¬ 
inder. Set the piston to 3.13 mm (0.123 
in.) before top dead center. 

5. Check that the timing pointer is 
aligned with the “!/’ mark on the rotor. If 
it is not, Ixmd the pointer so th.it align¬ 
ment is achieved. 
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Aligning lilt* tuning pointer <112) 


6. Turn the rotor slightly so that the 
“S’* mark for the left cylinder aligns with 
the timing pointer. When this is done, 
note that the trailing edge of the rotor’s 
magnetic projection should be aligned 
with the mark on the pickup coil for the 
left cylinder. If these marks are not 
aligned, loosen the two pickup coil 
mounting plate screws, and move the coil 
in the direction necessary to align the 
marks. When the rotor "S” mark is 
aligned with the timing pointer and the 
trailing edge of the magnetic projection is 
aligned with the mark on the pickup coil, 
the timing is correct for the left cylinder. 



With the “S” mark aligned, the trailing edge of the 
rolor projection must align with the pickup coil 
mark. If adjustment is necessary, loosen the mount¬ 
ing screws and move the coil (M2) 

7. Timing for the remaining two cylin¬ 
ders must be checked as well. Since the 
timing pointer was set correctly in Step 5, 
it is only necessary to align the “S” mark 
for the right and center cylinders with the 
timing pointer and check the alignment 
of the trailing edge of the rotor projection 
and the timing mark atop each pickup 
coil. If adjustment is necessary, loosen 
the pickup coil mounting plate screws 
and move the coil as necessary to effect 
timing. 

8. After checking timing on all three 
cylinders, check dynamic timing with a 
strobe light. 


CARBURETORS 

Adjusting Float Level 
EARLY MODELS 

1 Remove the carburetors. 

2. Turn the carburetor upside down, 
and remove the four float bowl screws 
carefully lifting off the float bowl. 

3. Remove the float howl gasket. 



Flo.it level "A" is the distance from the float howl 
gasket, surface (gasket removed) to the top of the 
float 


4. Float level can be measured with a 
steel rule or a vernier caliper. Float level 
is defined as the distance from the float 
bowl casket surface (gasket removed) to 
the top of the float, when the tang of the 
float arm is just touching the float needle. 

NOTE: iMtcer the float down until the 
tang just contacts the float needle. 
Hold the float in this position, then 
measure the float level. 

5. Compare the value obtained with 
the correct specification for your ma¬ 
chine. if the float level is too high or low, 
pull out the pin which holds the float in 
place, and bend the tang very slightly to 
correct the adjustment. 

NOTE: If float level is too high, bend 
the tang away from the carburetor 
body. If too low, bend it toward the 
carburetor body. 

6. Refit the float and recheck the ad¬ 
justment. 

CAUTION: Bend only the float tang to 
make an adjustment. Do not bend the 
float arms. The floats must be level. If 
the floats show different heights , the 
float assembly should be replaced. 
This indicates that the float assembly 
has been mishandled. It is very impor¬ 
tant that all three carburetors have the 
same float level. 

7. Float level will not be correct if the 
needle is worn or if there is foreign mat¬ 
ter on the needle seat. 

LATE MODELS 

The following procedure may be used 
on later model machines provided that 
the special gauge is available. If it is not, 
check level as outlined for early models. 

1. Remove the carburetor from the 
manifold with the feed line connected, 
but the fuel off. 

2, Remove the float bowl and fit the 
special gauge (see illustration) in its 
place. 


Float 



To adjust float'flip I level, l»end the* tang only 


























Fuel level is measured from flu* bottom of the car¬ 
buretor body ii the bowl fitting is available 

3. Keep the carburetor vertical. Hold 
the plastic line against the body and turn 
on the fuel. 

4. The gas in the line should come up 
to a point 2-4 mm (0.08-0.16 in.) below 
the float bowl mating surface on 500 and 
750s. Proper level for 250 to 400 ma¬ 
chines is 4-6 mm (0.16-0.24 in.). 

Carburetor Synchronization 

Carburetor synchronization includes 
adjustments to the throttle cables, the 
idle speed, and the idle mixture. Cable 
adjustments are necessary' to ensure that 
all three throttle slides move together. 
c Before attempting adjustment, the fol¬ 
lowing conditions should be met: 

a. The tank should have a good 
supply of gasoline; 

b. The carburetors must be ver¬ 
tically aligned, not tilted to one side or 
the other; 

c. Carburetor clamp screws should 
be tight; 

d. The engine should be at normal 
operating temperature. 

A cable adjuster is fitted to the top of 
each carburetor and another at the twist- 
grip. One throttle cable runs from the 
twist-grip to a junction box. There, it is 
connected to the oil pump cable and 
three throttle cables which run to the car¬ 
buretors. Therefore, each cable must be 
adjusted. 

When reading the following, note that 
some carburetors have the throttle stop 
rod (idle adjustment) screw located on 
the carburetor cap, while on others it is a 
wheel on the side of the body. 

1. Loosen the locknut on the twist-grip 
throttle cable adjuster, and turn the ad¬ 
juster in to provide a good amount of free- 
play in the cable. 

2. Tum the throttle stop screw of each 
carburetor in (if rod-type), or out (if 
wheel-type) until all three throttle slides 
are fully closed. 

3. Using the cable adjuster atop each 
carburetor, adjust for zero play in each of 
the carburetor cables. This is done by 
loosening the adjuster locknut, lifting the 



cable out of the adjuster as far as possi¬ 
ble without lifting the slide, and turning 
the adjuster out until it meets the cable 
sheath. Check that it is not possible to lift 
the cable out of the adjuster without lift¬ 
ing the slide as well. But take care that 
the cable adjuster is not turned out so far 
as to partially lift the slide. The slide 
must remain in the fully closed position. 
Be sure to tighten the adjuster locknut. 



L’se the adjuster “C" to effect zero play l>etween the 
adjuster and the cable sheath 

4. Turn the pilot air screw on each car¬ 
buretor in until lightly seated, then back 
each one out the prescribed number of 
turns as indicated for your model in the 
“Tune-Up Specifications” chart. 



Adjusting the pilot air screw (KH400 shown) 
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5. Start the engine, running it for a 
minute or so. Then turn the throttle stop 
screw on each carburetor in or out in 
small, equal increments until the lowest 
smooth idle speed is obtained. It is criti¬ 
cal that the throttle stop screws be turned 
the same amount for each of the three car¬ 
buretors. 



Throlllc slop screw (S2 shown) 



Throttle slop screw (SI shown) 


6 Place your hands over the ends of 
each muffler and check for equal pres¬ 
sure. If the pressure here is not equal for 
all three cylinders, either one cylinder is 
leading the others (idle speed too high), 
or is dragging (idle speed too low). Make 
fine adjustments to that cylinder by ad¬ 
justing the pilot air screw or the throttle 
stop screw. It should not be necessary to 
tum either adjustment screw more than a 
small amount to equalize the backpres¬ 
sure. If it is, there has either been a mis¬ 
take in settings, or there is a mechanical 
defect in the fuel system or engine, or ig¬ 
nition system. 

7. After synchronization is complete, 
turn each of the throttle stop screws in or 
out in small, equal increments, until the 
recommended idle speed is reached. 

8. Tum the throttle twist-grip adjuster 
so that the twist-grip has 5-10° of free ro¬ 
tational movement before the throttle- 
slides begin to lift. 

9. Check the oil pump cable adjust¬ 
ment. Refer to “Maintenance.” 

A further check of slide synchro¬ 
nization can be accomplished after re¬ 
moving the air cleaner hoses from the 
carburetors. Tum the twist-grip slowly 
while observing the movement of the 
throttle slides. All three should begin to 
move at the same time. Tum the twist- 
grip until the cutouts in the slides just 
clear the upper portion of the carburetor 
bore. Slide a finger in along the upper 
surface of the bore to ensure that each 
cutout is just even with the top surface of 
the bore. All three slides must be in the 
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CHECK HERE 



'W Finger in 

•— Carburetor 
Bore 


w*wmrmri ,H 


Check tin; ihroltle slide svnchroiii/atmn 



Slide heights must he even as shown in ihe lower 
drawing 


saint* position. If any one* is too high or 
too low, use* the cable adjusters atop each 
carburetor to effect adjustment. Allow the 
slides to close, and recheck cable adjust¬ 
ment. 

NOTH: After setting cable adjust¬ 
ments, turn the front forks slowly lock- 
to-lock with the engine idling. Ant/ 
variation in idle speed as this is done 
would indicate that the throttle ca¬ 
blets) are too tightly adjusted or are 
binding somew here along the routing. 
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ENGINE AND TRANSMISSION 


NOTE: For engine component inspec¬ 
tion technUptes and procedures , refer 
to “Engine Rebuilding ” under the 
General Information section. 

Engine Removal and 
Installation 

Clean the engine thoroughly before re¬ 
moval to take away as much grease and 
road grime as possible. Be especially at¬ 
tentive to the cylinder base and the 
crankcase mating areas. 

1. Warm the engine and drain off the 
transmission oil. Replace the drain plug 
hand-tight. 

2. Remove the spark plugs. 

3. Turn the fuel petcock to the “S” 
position (standard type petcock), discon¬ 
nect the fuel lines from the carburetors 
and unbolt and remove the fuel tank. 

4. Remove the complete exhaust sys¬ 
tem from the motorcycle. 

5. Remove the three phillips head 
mounting screws from the oil pump cover 
and lift the cover up (500, 750) or remove 
it (250-400). 

6. Unscrew the tachometer cable fit¬ 
ting and disconnect the cable from the 
engine. 



Disconnecting the tach cable (S-series) 


7. Remove the distributor cap (early 
HI battery-CDI only). 



Removing the distributor cap (HI battery-CDI) 


8. Remove the air cleaner connecting 
tubes. 

9. Remove the carburetors after loos¬ 
ening the clamps which secure them to 
the intake manifold. Tie them out of the 
wav with the cables attached. 

10. Remove the shift lever pinch-bolt 
and remove the shift lever and the shift 
lever pivot bolt. 



Disconnecting the oil pump cable 

11. Disconnect the oil pump control 
cable from the oil pump control lever and 
cable holder. 

12. Disconnect the oil tank delivery 
line at the pump. Plug the end of the line 
to prevent the oil tank from draining. 



Plugging the oil delivery line 

13. Remove the four phillips head 
screws from the countershaft sprocket 
cover and remove the cover. 

14. Remove the master]ink (if fitted) 
from the drive chain. If no masterlink is 
fitted then loosen the rear axle nut and 
sprocket nut, loosen the chain adjusters 
and move the wheel forward and slip the 
chain off the countershaft sprocket. 

NOTE: If the sprocket is to be re¬ 
moved later, loosen the sprocket nut 

before disengaging the chain. 

15. Slacken the clutch cable; discon¬ 
nect the cable from the clutch release 
mechanism after straightening the lever 
tongue, then disconnect the cable from 
the engine cover. 

16. Disconnect the alternator leads 
from the main harness at the connectors 
under the seat. 



Engine mounling bolts 


17. Remove the engine mounting bolts 
and remove the engine from the frame. 

18. Installation is basically the reverse 
of the remov al procedure, but the follow¬ 
ing points should be noted: 

19. Engine mounting bolts should be 
properly torqued. Refer to the “General 
Torque Specifications” chart. 

20. Coat the threads of the engine case 
screws with anti-seize compound or a 
general purpose lubricant to prevent 
them from seizing in the engine cases. 
Install them with an impact driver. 

21. Replace any worn or damaged ex¬ 
haust pipe gaskets. 

22. Make sure that all fuel and oil lines 
are properly seated and secured with cir¬ 
clips. 

23. After refilling the transmission and 
bleeding the oil pump, check all points of 
adjustment: cables, chain, rear brake, 
ignition timing, carburetor synchroniza¬ 
tion, oil pump cable adjustment, etc. 

24. Install the drive chain masterlink 
spring clip (if fitted) with the closed end 
facing the direction of rotation. 

25. After starting the engine, check 
around the carburetor and air cleaner for 
air leaks. 


TOP END 


The components in the top end are the 
cylinder heads, cylinders, pistons, piston 
rings, wrist pins, and the connecting rod 
small end bearings. All of these can be re¬ 
moved for inspection and service with 
the engine in the frame. No special tools 
are needed to remove these components. 

Cylinder Head, Cylinder and 
Piston 

REMOVAL 

Clean the engine thoroughly before 
beginning. 

1. Remove the fuel tank and exhaust 
header pipes. 

2. Loosen the carburetor connecting 
bands, and remove the carburetors from 
the intake manifolds. 

3. Disconnect the spark plug leads and 
remove the spark plugs. Disconnect the 
oil lines at the cylinder on models so 
equipped. 

4. Loosen the four cylinder head nuts 
from each cylinder l A turn at a time in an 
“X” pattern. When all of the nuts are 
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loose, remove them and their washers 
from the studs. Carefully lift off the cylin¬ 
der head, and remove the head gasket be¬ 
neath it as well. 

NOTH: If the cylinder head will not 
come off the cylinder, tup it at the bot¬ 
tom u ith a soft-faced mallet until it is 
free. Take care not to break the cooling 
fins. 

To remove the cylinder, place one of 
the outside pistons at top dead center. 

5. Lift that cylinder up and off the 
studs. When the cylinder spigot clears 
the crankcases, insert a clean, lint-free 
ra« between the cy linder and crankcases. 
This w ill catch any piece of broken ring 
which may drop out when the piston 
comes out of the cylinder bore. Continue 
lifting up the cylinder until the piston 
clears the bore, then place it in a safe 
place with the lower end up to await ser¬ 
vice. 


✓ 



Removing a cylinder 


NOTE: Pistons must be reinstalled 
into their proper cylinder; therefore, 
mark the position of each piston before 
removal. 

6. Remove the wrist pin circlips with 
needlenose pliers. The rag should re¬ 
main in place while doing this to prevent 
one of the circlips from falling into the 
crankcase. 



Removing a wrisl pin circlip 


IMPORTANT: Sen: circlips must be 
used on reassembly. 

Grasp the piston with one hand, and 
push out the wrist pin with a suitable 
drift. If the pin will not come out, tin* pis¬ 
ton crown may be heated, evenly and 
gently, with a propane torch If the pin 
still resists, it is advisable to use a special 
tool to remov e it. This consists of a steel 
band or bands which fits around the pis¬ 
ton while an attached screw device is 
used to push out the pin. 
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Removing tlu* wrist pm 

7. When the wrist pin is about % in 
out of tlie piston, grasp the exposed end 
with needlenose pliers, and pull it out 
until it is clear of the connecting rod. 
Remove the piston and small end needle 
hearing from the connecting rod. 

CAUTION: Sever strike the wrist pin 
or attempt to use force to drive it out. 
The connecting rod may be bent in the 
attempt. 


Cylinder and Piston 
INSPECTION 

1. Inspect the surface of the cylinder 
walls for scoring or other damage. It is 
recommended that the cylinder be 
lightly honed. 

2. After honing, inspect the cylinder 
walls again. It scores or scratches deeper 
than 0.001-0.002 in. (0.025-0.050 mm) 
remain in the walls, the cylinder should 
he rebored and the next oversize piston 
fitted. 

3. Make a visual inspection of the pis¬ 
ton. It should he free of scoring or signs 
of extreme wear. If any damage has oc¬ 
curred, it may be possible to save the pis¬ 
ton by polishing the damaged area with 
an oilstone, or with #400 grit sandpaper 
or crocus cloth. However, if score marks 
are deeper than 0.002-0.003 in. 
(0.050-0.075 mm), or if the scored area is 
wider than 0.5 in., it is recommended that 
the piston he replaced. 

If the piston is sanded, do so to yield a 
cross-hatch pattern. 

4. Check that the piston ring locating 
pins are not excessively worn. If they are, 
the piston should lx? replaced. Check the 
fit of the wrist pin in the piston; if the 
wrist pin is a very loose fit, the piston and 
wrist pin should he replaced. 



Cylinder bon* measurement |>oinU 

5. Measure the cylinder bore diame¬ 
ter in three locations, as shown, in direc¬ 


tions both parallel and perpendicular to 
the crankshaft (six measurements) If any 
of the measurements are greater than the 
-service limit given at the end of this 
section or if any two measurements v ary 
by more than 0.05 mm (0.002 in.), the cyl¬ 
inder should either he bored to an over¬ 
size or replaced. T his checks cy linder 
wear, taper, and out-of-round. Oversized 
pistons are available in two sizes: 0.5 mm 
and 1.0 mm. 

6. Measure the piston diameter at a 
point 5 mm (0.2 in.) from the bottom of 
the skirt and perpendicular to the wrist 
pin. Then measure the cylinder diameter 
at a point 5 mm (0.2 in.) up from the bot¬ 
tom gf the cylinder also perpendicular to 
the wrist pin. The difference between 
the two measurements is the piston-to- 
cylinder clearance. If the clearance is 
greater than the service limit giv en at the 
end of the section, a new piston should 
be fitted. If this does not bring the clear¬ 
ance into specification, the cy linder will 
have to he bored and an oversize piston 
fitted. 



7. After boring the cylinder, or when¬ 
ever the rings are replaced, the cy linder 
should he honed so that a cross-hatched 
finish is produced. Also, it is important 
that the etlges of the ports he bevelled 
slightly. This can he done with some 
emery cloth. 

8. Be sure that the piston rings are 
free in the grooves, and that the grooves 
hav e not been closed up by having metal 
pushed into them as might occur if the 
piston has seized. The ring grooves 
should he c leaned of any carbon build-up 
after the rings have been removed. 

9. With the rings installed in their 
grooves, measure the piston ring groove 
side clearance with a feeler gauge. If the 
clearance is greater than the service limit 
giv en at the end of this section, replace 
the rings as a set. If fitting new rings does 
not bring the side clearance into the 
proper tolerance, replace the piston as 
well. 

If the side clearance is not sufficient, it 
is probable that the piston lias suffered 
seizure damage (metal being pushed into 
the ring grooves) In this ease, the piston 
must he replaced. 

10. Remove the rings from the piston 
by carefully spreading the end-gap with 
your thumbs and moving the part of the 
ring opjxisite the end-gap off the piston. 
Place each ring on a fiat surface such as a 
piece of plate glass to check for warpage. 
If either ring is warped or twisted, re¬ 
place the rings as a set. 

II. Assuming that the cylinder bore is 
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not excessively worn, measure the end- 
gap for both piston rings. Insert each ring 
into the bore about 5 min (0.2 in.) from 
the bottom of the cylinder. Push the ring 
into the bore using the piston; this will 
ensure that the ring is perpendicular to 
the cylinder wall. 

Check that the ring is contacting the 
cylinder wall at all points. Place the cyl¬ 
inder with the ring in it on a white paper 
under strong light. If you can see the 
paper between the ring and the cylinder 
wall, replace the rings, or check the cyl¬ 
inder bore diameter. 

Measure the end-gap with a feeler 
gauge. If the end-gap of any ring is 
greater than the service limit given at the 

end of this section, replace all rings. 

New rings should also be checked in 
this manner before installation. If the 
end-gap of a new ring is too small, use a 
fine file to remove as much material from 
the ring ends as necessary. 

NOTE: Be sure to check the gap often 
during this operation as it is easy to 
remove too much metal. 

12. Make a visual inspection of the 
small end bearing. If the rollers are worn, 
cracked, bind in the cage, are blued from 
overheating, or if the bearing cage is 
damaged, replace the bearing. 

13. Check the bore in the connecting 
rod small end for scoring. If replacement 
of the rod is necessary, refer to the fol¬ 
lowing “Crankshaft Assembly” section. 
Check the small end bearing for play. 
This is done by installing the bearing and 
wrist pin in the connecting rod and feel¬ 
ing for up-and-down play between the 

wrist pin and connecting rod. If play is 
noticeable, replace the bearing. 



Check the con rod for vertical play which would in¬ 
dicate a worn big end hearing 

14. If the wrist pin shows any blueing, 
which is indicative of overheating or lack 
of lubricant, it and the needle bearing 
should be replaced. 

15. Check the connecting rod for ra¬ 
dial (up-and-down) play on the erankpin. 
There must be absolutely none. If any 
play is evident, this indicates a badly 
worn big end bearing. Procedures for 
measuring the con rod radial and axial 
clearance and crankshaft service steps 
are given under “Crankshaft Assembly,” 
which follows. 


16. The connecting rod should be 
checked to ensure that it is not bent. This 
can be done without the need for special 
tools by installing the piston, minus the 
piston rings, onto the connecting rod, and 
then installing the cylinder. 

The piston should be seen to lx? in the 
center of the bore. If the piston is moved 
to either side, it should return to the 
center by itself. 

If the piston is contacting one side of 
the cylinder and not the other, the con¬ 
necting rod is probably bent. 

Cylinder Head, Cylinder and 
Piston 

INSTALLATION 

1. Refit the piston rings to the piston; 
note that the top ring has a chrome out¬ 
side edge and is also chamfered while 
the bottom ring is un-chamfered. If the 
bottom ring has a expander behind it, in- 



Piston ring location 


stall this into the ring groove first. Install 
the rings, beginning with the lx)ttom 
ring, by spreading them slightly and slid¬ 
ing them down over the piston and into 
their respective grooves. The rings must 
be installed with the number and letter 
facing up and the end-gap over the locat¬ 
ing pins in the grooves. 

2. Fit one of the nett wrist pin cir¬ 
clips into the far side of the piston; the 
gap in the circlip should face either up or 
down. Install the wrist pin into the near 
side of the piston so that about Vh in. of 
the wrist pin is visible protruding from 
the inside of the piston. The wrist pin 
should be a push-fit, but gentle heat may 
be applied to faciIitate installation as on 
removal. 



•© 


The arrow on the piston crown should point toward 
the exhaust port 


3. Install the small end bearing into 
the connecting rod. Lubricate it with 
two-stroke oil. 


4. Place the piston over the connect¬ 
ing rod with the arrow stamped on the 
top of the piston pointing to the exhaust 
side of the engine. 

5. Carefully line up the wrist pin 
with the connecting rod small end bear¬ 
ing, and push the wrist pin through un¬ 
til it is centered between the circlip 
grooves. 

6. Install a new circlip into the 
groove in the near side of the piston. Be 
sure that both circlips are firmly seated in 
their grooves with the gap in the circlip 
facing either up or down. 



Circlip Opening 


> 

t 


Make sure that ihe gap in ihe circlip is positioned 
downward and that the clip is firmly seated in its 
groove 

7. Lightly lubricate the piston rings 
and the piston skirt with two-stroke oil. 

8. Install a new cylinder base gasket, 
making sure that it is installed correctly. 

9. Place the piston at top dead center. 
Align the piston rings so that the ring 
ends are directly over the locating pins. 

10. Take up the cylinder, make sure 
that the cylinder walls are lightly coated 
with oil and fit the cylinder on the crank¬ 
case studs. 

11. Lower the cylinder over the piston 
while compressing the piston rings with 
your fingers until the piston has fully en¬ 
tered the bore. 

12. Make sure that the cylinder is 
properly seated in the crankcase. Install 
the cylinder head gasket; placing a thin 
coat of oil on lx>th sides to ensure a good 
seal. 

13. Refit the cylinder head, cylinder 
head washers and nuts and tighten the 
nuts in an “X” pattern in increments of 
about 5 ft lbs to the proper torque of 16 ft 
lbs for 250-500 models, 30 tt lbs for 750s. 

14. The remainder ot the assembly 
procedure is the rev erse of disassembly. 


CRANKCASE COVER 
COMPONENTS 

The alternator, or magneto coun¬ 
tershaft sprocket, and clutch release 
mechanism are found beneath the left 
crankcase covers; while beneath the right 
crankcase cover are the oil pump, ta¬ 
chometer drive, primary drive gears, and 
the clutch. 

To remove the alternator or magneto 
assembly, a special puller is necessary, 
while a holder of some sort will be neces¬ 
sary to remove the clutch, primary gear, 
and the countershaft sprocket. 
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In all cases, these parts can he serviced 
w ith the engine in the frame. 

Alternator 
S-SER1ES, KH250 
Removal 


1. Remove the two phillips head 
mounting screws from the points cover 
and remove the cover. 




Hemming lhe jxunls cover (S-senev, K11250) 

2. Remove the neutral switch wire 
from the neutral switch. 






3. Disconnect the point and alternator 
wiring from the wire harness at the con¬ 
nectors. 

4. Remove the breaker cam bolt. 



Removing lhe hre.iker tain holt 



Removing the st.tlor lissernhh 
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NOTH: When removing the breaker 
ram holt or using the rotor puller it 
trill he necessary to keep the crank¬ 
shaft from turning. Engage the trans¬ 
mission and apply the rear brake. 

5. Remove the four phillips head 
screws from the left crankcase cover and 
remove the cover, breaker plate, and sta¬ 
tor as an assembly. 



Removing the rotor 


6. Remove the rotor with a rotor pul¬ 
ler. Screw the puller into the center of 
the rotor to remove it from the tapered 
end of the crankshaft. Remove the wood- 
ruff key from the crankshaft. 



Remos mg the woodrufi key 


Inspection 

For inspection of the alternator compo¬ 
nents refer to the “Electrical System" 
section. 

Installation 

Assembly is the reverse of disas¬ 
sembly, however, note the following 
points. 

1. Install the woodrufi key in the slot 
in the end of the crankshaft. 

2. Lubricate the tapered portion of the 
crankshaft with a thin coat of grease to 
make removal easier the next time. 

3. Make sure that no metal objects 
have become attached to the rotor. 

4. Draw the rotor down on the crank¬ 
shaft with the mounting bolt. Do not at¬ 
tempt to drive the rotor onto the crank¬ 
shaft by force as striking the rotor can 
affect its magnets. 

5. Be sure that the rotor docs not rub 
on the stator. 

6. Check the ignition timing. 

KH400 

Removal 

I Remove the gearshift lever. Remove 


the front and rear sections of the left 
crankcase cover. Remove the front sec¬ 
tion’s gasket. 

2. Engage the transmission, apply the 
rear brake, and remove the magneto rotor 
holt. 

3. Using the special puller, remov e the 
rotor. 

4. Disconnect the magneto/alternator 
wiring. Remove the three stator plate 
screws and take oil the stator plate. 

installation 

1. Installation is the reversal of re¬ 
moval. When installing the stator plate, 
he sure that the timing marks on the plate 
and the crankcase are aligned. 

H1-H1-D , H2 
Removal 

I. Remove the shift lever and the 
sprocket cover. 



Removing the left engine cover (HI-A/D !t2) 

2. Remove the three mounting screws 
(on HI models) or two mounting screws 
(H2) and remove the left engine cover. 

3. Remove the neutral switch wire 
from the neutral switch. 

4. Disconnect the ignition and alterna¬ 
tor wiring from the wire harness at the 
connectors. 



Disconnecting llu* wiring (112) 


5. CDI models: Remove the signal 
generator rotor bolt and pull off the signal 
generator rotor. 

NOTE When removing the signal gcn- 
erator holt or using a rotor puller, it 
trill he necessary to hold the crank¬ 
shaft from turning. Engage the trans¬ 
mission and apply the rear brake. 

6. HI without GDI Mark the breaker 
plate so that it can he installed in the 
same position as it is removed from. Re¬ 
move the breaker cam bolt, the three 
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Removing the rotor 



Removing the breaker plate (HI, breaker jxiint igni¬ 
tion) 


mounting screws, and remove the 
breaker plate. 

7. H2 models: Remove the three stator 
mounting screws and remove the stator. 

8. Remove the alternator rotor with a 
rotor puller. Screw the puller into the 
center of the rotor to remove it from the 
tapered end of the crankshaft. Remove 
fhe woodruff key' from the crankshaft. 

Inspection 

For inspection of the alternator compo¬ 
nents, refer to the “Electrical System.” 

Installation 

Assembly is the reverse of disas¬ 
sembly. However, note the following 
points: 

1. After installing the alternator wood¬ 
ruff key, push the alternator rotor onto 
the shaft. Do not strike the rotor while in¬ 
stalling it as this may affect its magnetic 
properties. 

A bit of lubricant applied to the crank¬ 
shaft taper will make future removal of 
the rotor easier. 



Align the slot in the rotor with the pin on the alter¬ 
nator rotor (HI, battery-CDl) 


2. Align the slot in the signal generator 
rotor with the pin on the alternator rotor. 
On the HI with breaker point ignition, 
align the slot in the breaker cam with the 
pin on the rotor. 



Line up the slot in the cam with the pin on the alter¬ 
nator rotor (HI, breaker point ignition) 


H1-EIF, KH500 
Removal 

1. Proceed as for H1-H1D, H2 out¬ 
lined above, Steps 1—4. 

2. Remove the stator plate screws, and 
take off the plate complete with pick-up 
coils and carbon brushes. Remove the 
plate slowly as the brushes are spring- 
loaded. 

3. Remove the screws which secure 
the stator windings. 

4. Remove the signal generator rotor 
bolt, the signal generator rotor, and use 
the special puller to remove the alterna¬ 
tor rotor. 

Inspection 

For inspection of the components, 
refer to “Electrical Systems.” 

Installation 

Install components in the reverse of 
disassembly. Reset the ignition timing as 
outlined in “Tune-Up.” 

Countershaft Sprocket 
REMOVAL 

1. Remove the shift lever and the 
sprocket cover. 

2. Remove the sprocket nut from the 
end of the countershaft after bending 
back the locktab. 

NOTE: UVien removing the sprocket 

nut it will he necessary to hold the 

countershaft from turning. If the 



Bending down the locking tab on the countershaft 
sprocket nut 


engine is in the frame this can be done 
by placing the transmission in High 
gear and applying the rear brake while 
removing the nut . If the engine has 
been removed from the frame, wrap a 
piece of old drive chain around the 
sprocket and lock the other end in a 
vise. 

3. Loosen the rear axle nut and the 
sprocket nut and move the rear wheel 
forward in the swing arm until the chain 
can be lifted off the countershaft 
sprocket. 

4. Slide the sprocket off of the coun¬ 
tershaft. 

INSTALLATION 

Installation is the reverse of the re¬ 
moval procedure. Ensure that the 
sprocket nut is firmly tightened and that 
the tab on the washer is bent up across 
one of the nut Hats. 

Right Crankcase Cover 
Components 

RIGHT CRANKCASE COVER 
Removal 

NOTE: On all models , the oil pump , 
tach and pump drive gears will remain 
in the cover when it is removed. They 
can be left undisturbed unless service 
is necessary. 

It will lx? necessary' to bleed the pump 
before operating the machine, since the 
lines must be disconnected to remove the 
crankcase cover. 

1. 250-400 only: Disconnect the ta¬ 
chometer cable from the oil pump cover. 
Remove the three mounting screws and 
remove the oil pump cover. 

2. 500, 750 only: Remove the three 
mounting screws from the oil pump cover 
and slide the cover up the tachometer 
cable. Disconnect the tachometer cable 
and remove the oil pump cover. 

3. Remove the three oil line banjo 
bolts and disconnect the oil lines from 
the pump and slip them out of the right 
crankcase cover. Be sure to keep track of 
the banjo bolt gaskets. Disconnect the oil 
pump cable from the control lever and 
remove it from the crankcase cover. 



Removing the oil line banjo bolts (HI shown) 


4. HI batterv-CDI only: Unclip the 
distributor cap and remov e it. 

5. Remove the oil tank line from the 
oil pump by unscrewing the banjo fitting. 
Remove the banjo fitting from the oil line 
and plug the end of the line with a small 
screw. 

6. Remove the kick-starter lever 
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pinch-bolt and pull I he* lever off the kick- 
starter shall. 

7. Drain the transmission oil. PI act* a 
drip pan beneath tin* erankca.sc* cover. 





. * j 


O 

Removing llu* null! crankcase cover (HI, batters- 
CDI> 

8. Remove the mounting screws and 
remove the crankcase cover; tap it care¬ 
fully with a plastic mallet to break the 
seal if stuck. 

9. Remove I he cover gasket. 

Installation 

Installation is in the reverse order of 
disassembly, however note the following 
points: 

1. A new cover gasket should always 
be used noon assemble. 

2. HI hattery-CDI only: The ignition 
timing will have to be set when the cover 
is installed: 

a. Use a dial gauge to set the right 
cylinder at TDC; 



bine up llu* mark on the timing plate with the “T" 
mark on the engine ease (HI, hattery-CDI) 


b. Turn the rotor until the mark on 
the rotor is pointing to the “T” mark on 
the crankcase cover; 

e. Holding the rotor in this position 
mount the cover on the engine as de¬ 
scribed below. Be sure that the right 
cylinder is still at TDC. 

3. Hold the cover in place and make 
sure that the oil pump gear and the dis¬ 
tributor gear (HI battery-GDI) are 
meshed with their drive gears. Install the 
mounting screws and tighten them in an 
“X” pattern a little at a time until they are 
all tight. Secure w ith an impact tool. 

4. Refill the transmission with the cor¬ 
rect amount of oil. 

5. Bleed the oil pump and adjust the* 
control cable. 

OIL PUMP 

The pump is removed along with the 
right-side cover. For service to the oil 
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pump refer to “Lubrication System." 


TACHOMETER AND OIL PUMP 
DRIVES 

1. Remove the right crankcase cover as 
previously described. 

2. Pull the tachometer gear assembly 
out of the cover from the outside with 
pliers. On 500 and 750s, the nvlou taeh 
gear and thrust washer can be removed 
from the inside oi tin* cover at this time. 



Removing tin* l.ich gear shall (5(H). 750> 


O Hmq 



Oil Seal 


('beck llu* l.tcli oil seal and O-ring 



3. S-series: Remove the two phillips 
screws from the tachometer gear holder 
in the inside of the case. Remove the 
holder, gear shaft and nylon oil pump 
gear, noting the location of any thrust 
washers. 


U 



Removing tlu* taeh gear assembly (250—100) 


4. Inspect the condition of all of the 
gears, replace any with badly worn, 
chipped, broken, or missing teeth. 

5. Inspect the condition of the oil seal 
in the tachometer bushing. If the lips of 
the oil seal appear to be damaged, re¬ 
place the seal with a new one. 



Washer? 


lu ll crankcase cover taeh ami pump gears (250—IO0) 

6. Check the O-ring for condition, if it 
is tom or cracked it should be replaced. 

7. To install the tachometer gear as¬ 
sembly, replace the gear shaft, oil pump 
gear, and gear holder (250-400). Be sure 
that the slot in the gear shaft is fitted to 
the tab on the oil pump drive. Oil 


500-750, hold the driveshaft ge.tr and 
thrust washer in place. 

8. Slip the tachometer driveshaft 
through the bushing, and press the as¬ 
sembly into the case. Take care not to 
damage the O-ring or the oil seal. Check 
that the gears line up when pressing in 
the shaft. Note that a pin on the shaft 
must engage the slot in the taeh gear 
(500-750). 

9. Install the right crankcase cover. 

DISTRIBUTOR (HI BATTERY-CDI) 

1. Remove the right crankcase cover 
as previously described. 

2. While holding the rotor remove 
the pinion gear nut from the end of the 
distributor shaft. Remove the pinion gear 
from the shaft. 



Distributor Piyjpn 



Removing tlu* distributor pinion gear nut (III, bat- 
tery-CDI) 

3. Pull the rotor ofT the shaft, and re¬ 
move the insulator from the crankcase 
cover. 



Removing the rotor (III, battery -ODD 
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4. To remove the distributor shaft 
from the crankcase cover, remove the pin 
from the inside end of the shaft, then, 
using a soft-faced mallet, tap the shaft out 
from the inside. 



Remove the pin to remove the distributor driveshaft 
(HI, battery-CD I) 


5. Check the condition of the oil seal 
in the cover, if it is tom or cracked it 
should be replaced. 

6. Replace the rotor if it is cracked or 
chipped. 

7. Inspect the pinion gear and re¬ 
place it if any of the teeth are chipped or 
missing. 

8. Inspect the shaft for bends and re¬ 
place if bent. Check the bearing condi¬ 
tion. Rotation must be smooth and ef¬ 
fortless. 

9. Inspect the condition of the 
threads on the end of the shaft. Replace 
the shaft if they are chipped or stripped. 

10. Installation is the reverse of re¬ 
moval. 

CLUTCH 

Removal 

1. Drain the transmission oil. 

2. Remove the right crankcase cover 
as previously described. 

NOTE: If the primary drive {crank¬ 
shaft) gear must he removed , it is ad¬ 
visable to loosen the primary drive 
gear nut with the clutch installed. 
Stuff a rag between the clutch and pri¬ 
mary gears to lock them in place, then 
loosen the nut. Using impact (rather 
than steady pressure ) on this nut will 
make removal easier . 

3. Loosen the five clutch spring plate 


bolts gradually and evenly, then remove 
them. 

4. Remove the pressure plate with 
the clutch springs, and spring guides. On 
H2 models, remove the retaining ring 
from the clutch housing. 

5. Remove the spring plate pusher 
from the center of the hub. 



Clutch springs and retaining ring 


6. Remove the clutch steel and fric¬ 
tion plates. Note the steel bands fitted be¬ 
tween each pair of friction and steel 
plates. Handle them carefully. Note the 
order of the plates and bands as they are 
removed. All components must lx? in¬ 
stalled in the same order. 



Removing the spring plate pusher 


7. Remove the clutch hub nut. To re¬ 
move the hub nut, either hold the hub 
stationary with the special tool, as shown, 
or engage the transmission and lock the 
countershaft sprocket in place. 



Clutch assembly (250—400) 



Removing the dutch huh nut while the special tool 
keeps clutch from turning 


8. Pull the clutch hub off the trans¬ 
mission mainshaft, and then remove the 
thrust washer behind the hub. 



Checking the clutch housing bushing (or play 

9. Remove the clutch housing. The 
housing needle hearing will remain in 
the housing in most cases. Remove the 
bushing and thrust washer from the 
mainshaft. 

10. To remove the clutch release 
mechanism and the pushrods: remove 
the countershaft sprocket cover, discon¬ 
nect the clutch cable from the clutch re¬ 
lease assembly, and unscrew the two 
mounting bolts. Remove the release 
mechanism and the pushrods. 

Clutch Release Assembly 



Removing the clutch release assembly 


I 



Removing the pushrod 
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Inspection 

1. Refer to tin* “Specifications” charts 
at the end of this section for individual 
models. 

2. Check clutch spring free length, 
friction plate thickness, and steel plate 
warpage. If plate warpage exceeds 0.2 
nun (0.008 in.), replace tin* plates as a set. 

3. Check the clearance between the 
tabs on the friction plates and the slots in 
the clutch housing. If the clearance ex¬ 
ceeds the service limit given in the 
“Specifications” chart, replace the hous¬ 
ing. If replacing the housing does not 
bring the clearance into specification, the 
friction plates will also have to be re¬ 
placed. 


Clutch Housing 


Friction Plate 




The mnrr and outer release gears should mesh 
sinoolldv 


Outer Release Gear 



Pl»I» 




/ CluUh Hub / Su.l Pl.l. / Spun, Pin, 

Clutch assembly (HI) 

fiction Pl«»» g <nd Sonn* Plot* Pul 



Clutch assembly (112) 


Check the clearance between the clutch housing 
and the friction plate labs 

4. Cheek the condition of housing 
gear. The gear teeth should he free of 
wear. If any of the gear teeth are broken 
or extremely worn, replace the clutch 
housing and check the condition of the 
gear with which the worn gear meshes 
(the primary drive gear). Minor imperfec¬ 
tions of the teeth may he remedied with 
an oilstone. Any gear which is worn 
enough to necessitate replacement 
should have its mating gear replaced as 
well, since it, too, is undoubtedly worn. 

5. Place the hushing on the mainshaft 
and cheek for play If play is noticeable, 
replace the hushing. Be sure that the 
hushing is free of score marks. 

Check the hushing for excessive play 
in the clutch housing. If any is evident, 
check the condition of the housing 
needle hearing as well and replace both 
hushing and hearing if necessary. 

6. Inspect the condition ol the needle 
hearing; if the rollers are scored or dis¬ 


colored or the roller cage is damaged, the 
hearing should he replaced. 

7. Check the general condition of the 
clutch release assembly pieces. The 
inner and outer release gears should 
mesh smoothly together. If they do not, 
check for damage and replace them. 

Installation 

1. Clean all metal parts in a solvent. 
Lubricate them with transmission oil lx*- 
fore assembly. 

2. Install the clutch components in the 
reverse of the removal procedure, refer¬ 
ring to the accompanying illustrations if 
necessary. Be sure that all thrust washers 
are correctly installed. 

3. Be sure that the steel hands are in 
place between the friction and steel 
plates. 

4. Tighten the clutch huh nut se¬ 
curely. 

5. Spring plate holts should he tight¬ 
ened gradually and evenly. 

PRIMARY GEAR 
Removal 

1. As noted, the primary drive gear nut 
should he loosened with the clutch in¬ 
stalled. 

2. Stuff a rolled up rag between the pri¬ 
mary and the clutch housing gears to lock 
them in place, then remove the oil pump 
drive gear holt from the end of the crank¬ 
shaft. Remove the oil pump drive gear 
and loekwasher. 

3. Bend down the loektab on the pri¬ 
mary gear nut washer and unscrew the 
nut. 
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Adjuster Screw \ \ I nner R elease Gear 

Clutch release assembly (all models) 



(1) Bolt®^ 2) l?o^k Washed 

Removing the pump drive near assembly 

4. Remove the distributor drive gear 
(III batterv-CDI), loekwasher, and the 
primary drive gear. Remove the key from 
the crankshaft. 





bend ini; back the primary gear mil washer locklah 



Distributor gear (111. battery CI)I) 

Inspection 

1. Check the gear teeth for wear. Re¬ 
place if necessary. If the primary gear is 
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excessively worn, the clutch gear should 
be replaced as well. Minor defects of the 
teeth can be remedied with an oilstone. 

2. Check the woodruff key for step- 
wear and replace it if it shows signs of 
wear or if it is a loose fit in the crankshaft 
keyway or the gear. 

3. Inspect the oil pump drive gear for 
worn teeth and replace it if necessary. 
Inspect the pump driven gear in the case 
cover as well. 

Installation 

1. Installation is the rev erse of the re¬ 
moval procedure. 

2. The crankshaft should be smeared 
with some oil before installing the gears. 

3. Do not forget to install the woodruff 
key. 


The primary near nul washer projection must be fit¬ 
ted into the hole in the primary gear 

4. When installing the primary gear 
nut lockvvasher be sure that the projec¬ 
tion on the washer is fitted into the hole 
in the primary gear. Tighten the primary 
gear nut securely, and bend up the side 
of the washer against the Hat on the nut. 

L 

SHIFTER MECHANISM 
Removal 

On all models the shift arm and shaft 
can be removed and inspected with the 
engine in the frame. 

1. Remove the right crankcase cover 
and clutch assembly. 

2. Remove the gearshift pedal and the 
countershaft sprocket cover. 

3. Disengage the shifter arm from the 


e 

) 


Disengaging the fingers from the shift drum and 
pulling out the shifter shaft 

shift drum and pull the shift lever out 
from the right-side. 

4. Remove the mounting screws, and 
remove the set lever and its spring and 
the positioning plate. 



Removing lhe set le\er 


Inspection 

1. Check the splines on the gearshift 
shaft for wear or splintering, and replace 
the shaft if they are too badly damaged to 
properly secure the gearshift pedal. 

2. Check the shaft fora bent condition 
and replace it if bent. 

3. Check the shift arm for straightness. 
Check the shift fingers for straightness, 
and especially for wear at the tips. 

4. Inspect the shifter return spring and 
replace it if broken, or if the ends of the 
spring show signs of twisting or fatigue. 






.O 

U' \ 


T 

Positioning Plate^ 


Removing lhe shift drum positioning plate 



Check the shifter return spring for damage 


5. Check the other springs in the shift 
linkage and replace any that are de¬ 
formed, damaged, or weakened. 

6. Inspect the set lever and replace it if 
worn. 

Installation 

1. Installation is the rev erse of the re¬ 
moval procedures. 

2. When installing the return spring, 
be sure that both ends of the spring bear 
tightly against the pin. The spring ends 
should he parallel to one another. This 
will provide the tension needed to keep 
the (foot) shift lever in position after each 
shift. 

3. Be sure that the spring is secure in 
the crankcase. 

4. When installing the positioning 
plate, stake the head of the mounting 



Staking the shift drum positioning plate screw 


LOWER END AND 
TRANSMISSION 


The following section deals with ser¬ 
vice to the crankshaft, transmission, kick- 
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starter mechanism, shifter (drum) as- 
sembly, crankcase hearings, and seals. 
Removing the engine and splitting the 
crankcases is necessary to service these 
components. 

Splitting the Crankcases 

1. Remove the engine from the 
frame. Remove the top end assembly. Re¬ 
move the side cover components: alter¬ 
nator. countershaft sprocket, clutch, pri¬ 
mary drive gear, shifter mechanism, 
clutch release mechanism. 

2. Remove the oil receiver on the 
right-side of the engine. 



Removing the oil reeeiser plate 

3. Remove the kick stopper holt. 


* 4 



Loosen the kick stopper bolt 


4. Turn the engine upside down and 
remove the mounting nuts. Turn each nut 
Va turn at a time until they are all loose 
and then remove them. 

5. Tap all around the crankcase mat¬ 
ing surface with a soft-face or a plastic 
mallet. When the lower case comes free, 
remove it. The crankshaft and gear clus¬ 
ters will remain in the upper crankcase 
half. 



Lower crankcase nuts 


Engine Specifications 

250 


Item 

Sonuforrf (mm in ) 

Sm ice Limif (mm in.) 

Bore (standard) 

45.016/1.772 

45.15/1.778 

Piston clearance 

0.025/0.001 

0.1/0.004 

Piston skirt diameter (standard) 

4 1.991/1.771 

— 

Top ring groove width 

1.5 /0.0() 

— 

Top ring groove depth 

2.5/0.1 

— 

Second ring groove width 

1.5/0.06 

— 

Second ring groove depth 

2.5/0.1 

— 

Top ring end-gap 

0.2-0.3/0.008-0.012 

0.8/0.031 

Second ring end-gap 

0.2-0.3/0.008-0.012 

0.8/0.031 

Top ring side clearance 

0.09-0.13/0.003-0.005 

0.17/0.007 

Second ring side clearance 

0.05-0.09/0.002-0.003 

0.12/0.005 

Clutch spring free-length 

34.5/1.358 

32.5/1.280 

Friction plate thickness 

3.0/0.118 

2.7/0.106 

Friction plate-to-clutch 
housing clearance 

0.05-0.45/0.002-0.0217 

— 

Small end bearing 
radial clearance 

0.003-0.022/0.00012-0.00088 

0.1/0.004 

Big end bearing 
radial clearance 

0.025-0.035/0.00098-0.00138 

0.1/0.0039 

Con rod side clearance 

0.4-0.5/0.0157-0.0197 

0.7/0.0276 

Crankshaft run-out 

0.040-0.050/0.0016-0.0020 

0.1/0.0039 


350 


Item 

Standard (mm/in.) 

Sen ice Limit (mm in ) 

Bore (standard) 

53.000-53.019/2.0866-2.0873 

53.15/2.0925 

Piston clearance 

0.031/0.0012 

0.1/0.00-1 

Piston skirt diameter (standard) 

52.975/2.0856 

— 

Top ring groove width 

1.5/0.59 

— 

Top ring groove depth 

2.5/0.0984 

— 

Second ring groove width 

1.5/0.59 

— 

Second ring groove depth 

2.5/0.09S4 

— 

Top ring end-gap 

0 2-0.3/0.008-0.012 

0.8/0.031 

Second ring end-gap 

0.2-0.3/0.008-0.012 

0.8/0.031 

Top ring side clearance 

0.09-0 13/0.0035-0 0051 

0.17/0.0067 

Second ring side clearance 

0.05-0.09/0.0020-0.0635 

0.12/0.0017 

Clutch spring free-length 

28.7/1.130 

26.7/1.051 

Friction plate thickness 

3.0/0.118 

2.7/0.106 
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6. To remove the crankshaft from the 
crankcase, tap upward on one end of the 
shaft with a plastic mallet. Lift out the 
crankshaft carefully. 

7. Inspection of the transmission 
gears can be carried out with the gear 
clusters in place. Do not remove the gear 
clusters unless it is necessary to do so. 



Removing the gear clusters 


8. Lift out the mainshuft, complete 
with gears, by tapping upward on the 
clutch end of the shaft with a plastic mal¬ 
let to free it if necessary. 

9. Remove the countershaft and gears 
in the same manner. 

10. Before removing the shift drum 
and forks, mark the location of each fork 
so that they may be installed in their 
proper locations. 

11. Remove the set lever and the posi¬ 
tioning plate to remove the shift drum 

12. 500, 750 models: bend back the 
locktab on the drum guide pins and re¬ 
move the pins. Slip the shift drum out 
from the right-side and remove the selec¬ 
tor forks. 



Remove the guide pins to remove the shift drum 
from the forks (H-series) 


13. 250-400 models only: Remove the 
circlip from the selector fork rod and slip 
the rod out of the crankcase, remove the 
two selector forks. Remove the cotter pin 
from the selector fork on the shift drum 
and remove the guide pin. Slip the drum 
out of the crankcase and remove the re¬ 
maining selector fork. 



Removing the shift drum 


Engine Specifications (cont.) 

350 


Item 

Standard (mm/in.) 

Service Limit (mm in.) 

Friction plate-to-clutch 
housing clearance 

0.05-0.45/0.002-0.022 

— 

Small end bearing 
radial clearance 

0.003-0.022/0.0001-0.0008 

0.1/0.004 

Big end bearing 
radial clearance 

0.025-0.035/0.0001-0.0014 

0.1/0.004 

Con rod side clearance 

0.4-0.5/0.016-0.019 

0.7/0.027 

Crankshaft run-out 

0.04-0.05/0.0016-0.0020 

0.1/0.004 


400 


Item 

Standard (mm / in.) 

Srnicr Limil (mm in.) 

Bore (standard) 

57.0/2.24 

57.1/2.244 

Piston clearance 

0.031/0.0012 

0.1/0.004 

Piston skirt diameter (standard) 

56.12/2.209 

— 

Top ring groove width 

1.5/0.59 

— 

Top ring groove depth 

2.5/0.098 

— 

Second ring groove width 

1.5/0.59 

— 

Second ring groove depth 

2.5/0.098 

— 

Top ring end-gap 

0.2-0.3/0.008-0.012 

0.8/0.031 

Second ring end-gap 

0.2-0.3/0.008-0 012 

0.8/0.031 

Top ring side clearance 

0.09-0 13/0.0035-0.0051 

0.17/0.0067 

Second ring side clearance 

0.05-0.09/0.0020-0.0035 

0.12/0.0047 

Clutch spring frec-lcngth 

28.7/1.130 

26.7/1.051 

Friction plate thickness 

3.0/0.118 

2.7/0.106 

Friction platc-to-c!utch 
housing clearance 

0 05-0.45/0.002-0.022 

— 

Small end bearing 
radial clearance 

0.003-0.022/0.0001-0.000S 

0.1/0.004 

Big end bearing 
radial clearance 

0.025-0.035/0.0001-0.0014 

0.1/0.004 

Con rod side clearance 

0.4-0.5/0.016-0019 

0.7/0.027 

Crankshaft run-out 

0.04-0.05/0.0016-0.0020 

0.1/0.004 

500 

Item 

Standard imm, in.) 

Srrticc Limit (mm'in.) 

Bore (standard) 

60.015-60.040/2.3628-2.3638 

60.15/2.3681 

Piston clearance 

© 

0.1/0.004 

Piston skirt diameter (standard) 

59.975/2.3612 

— 

Top ring groove width 

1.5/0.06 

— 

Top ring groove depth 

2.7/0.1063 

— 

Second ring groove width 

1.5/0.06 

— 
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14. Lift llu* kick-starter assemhh out 
of the crankcase. 

15. Remove the spring guide and re¬ 
turn spring. 

16. Remove the two circlips and the 
holder plate. 

17. Remove the snap-ring from the 
shaft and remove the gear holder and 
gear from the shaft. 


% 



Henioxnm tlu* shift rod shaft circ lip (250-400) 



V 


Remove the cotter pin and the shift fork guide pin to 
remove the shift drum 



Removing the shift drum 



Hemming the kick-starter return spring 



Reruns mg the kit k-starter shall snap-ring 
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Engine Specifications (cont.) 

509 


Itrm 

Sfamiar</ (mm in i 

Srri ic«* Limit (mm in ) 

Second ring groove depth 

2 7/0.1063 

— 

Top ring end-gap 

0.2-0.3/0 008-0.012 

0.8/0.031 

Second ring end-gap 

0.2-0.3/0.008-0.012 

0.8/0.031 

Free end-gap 

Top 

Second 

7.0/0.276 

9.5/0.374 


Top ring side clearance 

0.09-0.13/0.0035-0.0051 

0.17/0.0067 

Second ring side clearance 

• 0.05-0.09/0.002-0.0035 

0.12/0.0047 

Clutch spring free-length 

36.0/1.417 

34.0/1.339 

Friction plate thickness 

2.7-2.9/0.106-0.114 

2.5/0.098 

Friction plate-to-c!utch 
housing clearance 

0.1-0.1/0.0039-0.0157 

— 

Small end bearing 
radial clearance 

0 003-0.022/0.00012-0.00088 

0.01/0.00039 

Big end hearing 
radial clearance 

0.025-0.035/0.001 -0.0013 

0.1/0.0039 

Con rod side clearance 

0.4-0.5/0.015-0.019 

0.7/0.028 

Crankshaft run-out 

0.04/0.0016 

0.1/0.0039 


®73 and earlier: 0.062-0.070/0.0024-0.0028 
74 and later: 0.057-0.065/0.0022-0.0026 


750 


Hem 

Standard < mm in ) 

Sen ice Limit (mm in.) 

Bore (standard) 

71.000-71.019/2.795-2 796 

71.15/2 8012 

Riston clearance 

0.074/0.0029 

0.1/0.004 

Piston skirt diameter (standard) 

70.946/2.793 

— 

Top ring groove width 

1.5/0.06 

— 

Top ring groove depth 

3.23/0.1272 

— 

Second ring groove width 

1.5/0.06 

— 

Second ring groove depth 

3.23/0.1272 

— 

Top ring end-gap 

0.2-0.1/0.008-0.016 

0.8/0.031 

Second ring end-gap 

0.2-0.4/0.008-0.016 

0.8/0.031 

Free end-gap 

8.0/0.315 

— 

Top ring side clearance 

0.09-0.13/0.0035-0.0051 

0.17/0.0067 

Second ring side clearance 

0.05-0.09/0.002-0.0035 

0.12/0.0047 

Clutch-spring free-length 

32.0/1.26 

30.0/1 18 

Friction plate thickness 

2 7-2.9/0.106-0.114 

2.5/0.098 

Friction plnte-to-clutch 
housing clearance 

0.09-0.4/0.0035-0.0157 

— 

Small end hearing 
radial clearance 

0.003-0.022/0 00012-0 00088 

0 01/0 00039 
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Engine Specifications (cont.) 

750 

Item 

Standard (mm in.) 

Service Limit (mm in.) 

Big end bearing 

0.023-0.041/0.001-0.0013 

0.1/0.0039 

radial clearance 



Con rod side clearance 

0.4-0.5/0^015-0.019 

0.7/0.028 

Crankshaft run-out 

0.04/0.0016 

0.1/0.0039 



Crankshaft 

The crankshaft is a pressed together 
unit. Therefore, in the event of damaged 
crank, crank hearings, or connecting rods 
the crankshaft should he replaced as a 
unit. 

1. Lubricate the big end hearings with 
..two-stroke oil. Rotate the rod slowly 

around the crankpin. The movement 
should be smooth and noiseless. 

2. With the crankshaft mounted in a 
jig, and a dial indicator mounted to bear 
against the small end of the connecting 
rod, check the vertical movement of the 
rod. It should not exceed the service limit 
given for big end bearing radial play in 
the “Specifications” chart at the end of 
this section. If the movement exceeds 
this figure, the con rod big end hearing is 
worn, and the crankshaft should be re¬ 
placed. 



3. Check the connecting rod side 
clearance with a feeler gauge placed be¬ 
tween the rod big end and one of the 
flywheels. Side clearance should be 



Checking connecting rod tug end bearing-lo- 
flywheel clearance 


0.4—0.5 mm (0.0157-0.0197 in.), if the 
side clearance is more than 0.7 mm 
(0.0276 in.), the crankshaft should be re¬ 
placed. 

4. Mount the crankshaft in a set of V- 
blocks, and mount a dial guage to the 
main bearings. Rotate the crankshaft 
slowly and note the indicator readings. 
The maximum allowable run-out is 0.10 
mm (0.0039 in.). If run-out exceeds this 
figure, replace the crankshaft. 

5. With the crankshaft mounted in a 
jig, as shown, insert a shaft of the same di¬ 
ameter as the wrist pin into the small end 
bearing. Measure the distance between 
the base of the jig and the shaft on both 
sides of the rod, any difference in the two 
measurements indicates the eon rod is 
bent. Also check that the shaft is parallel 
to the crankshaft; if not the con rod is 
twisted. 

6. Clean and lubricate the main bear¬ 
ings. Check that each bearing rotates 
smoothly. If, in any bearing, play can be 
felt or rotation is other than smooth, the 
bearing is beyond its service life. 

7. The crankshaft oil seals must be in 



good condition to maintain fuel transfer 
compression in the individual crankcase 
compartments. If the seal lips are dam¬ 
aged or worn, or if there is evidence of 
leaking (discoloration), the seals should 
be replaced. Scratches on the surface of 
the outer seals, caused by pinching when 
the crankcases are assembled, are not 
harmful. 

Transmission 

1. The gears should not l>e removed 
from their shafts unless absolutely neces¬ 
sary. If the gears are being removed, be 
sure that each gear, thrust washer, shim, 
and snap-ring is laid out in the order of 
removal so that it can be installed in the 
proper location. 

CAUTION: Xote the three steel halls 
inside the countershaft Fourth gear (S- 
series ). If the transmission shafts are 
disassembled , refer to the exploded 
views of the transmissions as a guide 
to assembly. Xote , however, that the 
number and location of the thrust 
washers fitted to individual transmis¬ 
sions may vary from the illustrations. 
These are used to adjust gear clear¬ 
ances (see below), and may differ from 
machine to machine. 

2. Check each of the gears for chipped, 
broken, or worn teeth. If any gear shows 
evidence of such damage, it should be re¬ 
placed. In addition, the gear with which 
it meshes should be replaced as well, 
since it has undoubtedly been over¬ 
stressed. Minor imperfections can be 
removed with an oilstone. 

3. Check the inner splines on those 
gears so equipped, and replace the gear if 
the splines are worn or broken. Inspect 
the corresponding splines on the shafts. 
The shafts should be replaced if dam¬ 
aged. 

4. Inspect the engaging dogs on gears 
which have them. The dogs must not be 
worn, chipped, or broken. Replace the 
gear if they are. 

5. Inspect the transmission shafts for 
damage to the sprocket nut threads, and 
wear or damage to the clutch, gear, or 
sprocket splines. Make sure that the 
shafts are not bent. 

6. Where applicable, check the trans¬ 
mission gears for smooth rotation on their 
shafts. If rotation is rough or noisy, re¬ 
place the gear. Check that the inner sur¬ 
faces of gears with plain bores are 
smooth. 

7. Check the shaft bearings for condi¬ 
tion. Replace any bearing if movement is 
balky or noisy, or if there is damage or 
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IVim Pm* 



S-scrios transmission 



discoloration to the hearings or races. 

8. With the gear clusters assembled in 
the cases, check the gear side clearances 
with a feeler gauge as follows: 

a. Clearance between the mainshaft 
Second gear and the bearing; 

b. Clearance between the coun¬ 
tershaft First gear and the bearing; 

c. Clearance between the coun¬ 
tershaft Second gear and Fourth gear 
(500, 750) or Fifth gear (250-400) 
snapring. 

In each case, clearance should be 0.020 
in. (0.5 nun) or less. To bring the clear¬ 
ance to within the proper specification, 
add a transmission shaft thrust washer 
where shown in the exploded views of 
the transmissions. 

CAUTION: If the addition of (hr 
uaxher makes the shaft difficult to 
turn , delete it. 

Shift Drum 

1. The shift drum itself should be in¬ 
spected for wear in the selector fork 
guide pin grooves, damaged guide pin 
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lockwashers, and scoring or wear of the 
bearing surfaces. 

2. The selector fork shaft (250-400) 
should be inspected for wear in those 
areas on which the selector forks ride. 
Roll the shaft along a Hat surface to check 
it for a bent condition. Replace the shaft 
if bent. 

3. Check the selector forks them¬ 
selves Note any wear to the fork bore. 
Check the fingers for bends, or for Cup¬ 
ping or wear. Replace any fork on which 
such defects are noted. 



Check mi: selector fork-lo-geur clearance 


4. Check the guide pins for wear, and 
replace them if damaged. 

5. Check the shiit drum pins. Replace 
an> broken, worn or missing pins. 

6. With a feeler gauge measure the 
clearance between the selector fork 
fingers and the groove in the gears. The 
standard clearance is 0.0,5—0.25 turn 
(0.002-0.01 in.); if the clearance exceeds 
0.6 mm (0.024 in.), the gear and/or the 
selector fork should be replaced. 

Kick-Starter 

1. Rotate the gear on its shaft splines; 
operation should be smooth. Check lor 
damage to the gear teeth (inner and 
outer) and to the* shaft. 

2. Check the condition of the splines 
on the end of the kick-starter shaft and 
replace the shaft if the splines cannot 
maintain a good grip on the kick lever. 



Checking the movement ol the ktck-st.irter gear on 
its shaft 

3. Inspect the return spring and re¬ 
place it if the ends are broken or de¬ 
formed. 

4. The gear holder should be a snug fit 
on the gear. 

Assembly of Crankcases 

1. Check that the oil passages and the 
transmission breather hole are clear. 
Rlow them out with compressed air if 
possible. 



He* sure that tin* trcarinK set rings .ire properly in¬ 
stalled 


2. Clean the crankcase mating surfaces 
thoroughly. 

3. Make sure that the crankshaft main 
bearings set rings are proper!) installed 
in the upper crankcase and install the 
crankshaft. Seat file main bearings b> 
tapping them lightly with a plastic mal¬ 
let. 

4. Fit the transmission shafts into the 
upper crankcase Position tin selector 
forks so that the center fork faces the front 
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of the engine and the outer fork faces the 
rear. Fit the countershaft first and then 
the main shaft. Be sure that the selector 
forks are correctly fitted to the grooves in 
the proper gears. The center fork is fitted 
to the mainshaft 3rd gear and the left and 
right forks are fitted to the countershaft 
5th and 4th gears, respectively. 



Seating crankshaft hearings 



Position the selector forks as shown before install¬ 
ing the gears (250—400 shown) 

5. Assemble the kick-starter. Be sure 
that the circlips and snap-ring are prop¬ 
erly seated in the shaft. Install the kick- 
starter assembly in the case, noting that 
the end of the gear holder should be fit¬ 
ted into the boss in the crankcases. After 
the cases are assembled the return spring 
must be preloaded and the kick stopper 
installed. 


i 

The kick-starter gear holder should he sealed m the 
crankcase boss 

6. Apply a thin coat of gasket sealer to 
the crankcase surfaces. Install the lower 
crankcase. Tighten the crankcase nuts in 
an X pattern in 3 ft lb increments starting 
from the center of the case. Torque the 8 
mm nuts to 18 ft lbs and the 6 mm nuts to 
II ft lbs. 

7. Install the kick-starter lever on the 
shaft and rotate it counterclockwise about 



150° and holding the lever in this posi¬ 
tion install and tighten the kick stopper 
bolt. Release the lever and check that the 
spring has sufficient preload to return the 
lever to the stop. 



Rotate the kick-starter shaft about 150°, then install 
the stopper bolt to preload the spring 


8. The remainder oi the assembly pro¬ 
cedure is in the reverse order of disas¬ 
sembly. Refer to the appropriate sections 
proceeding for assembly details on the 
remaining engine components. Pre-lube 
the crankcase oil passages with two- 
stroke oil. 


LUBRICATION 

SYSTEM 


Both Superlube and Injectolube sys¬ 
tems include an oil reservoir, oil feed 
line, oil pump, and oil delivery lines. The 
pumps are of the plunger type and are 
driven by the end of the crankshaft 
through reduction gears. The amount of 
oil fed to the induction passage delivery- 
line and crankcase drillway (Injectolube) 
is determined by two variables: the 
speed of plunger operation and the 
length of plunger stroke. These variables 
are set by the engine rpm and the degree 
of throttle opening, respectively. The 
pump effectively meters the amount of 
oil according to engine speed and load 



and, as a result, no more and no less than 
the required amount is consumed. The 
pump also houses a check valve that 
keeps the oil output pressure constant 
and seals the delivery line when the 
engine is not operating. 

The essential difference between the 
Superlube and Injectolube systems is the 
extra lubrication to the crankshaft main 
bearings and large end connecting rod 
bearings provided by the Injectolube 
type. An additional output port in the oil 
pump leads to a drillway in the crank¬ 
case, which in turn leads to smaller pas¬ 
sages to these critical points. 



Injectolulx*: the crankshaft bearings are lubricated 
directly b> the pump 


Superlube 



OIL PUMP 

Removal and Installation 

1. 250-400 only: Disconnect the ta¬ 
chometer cable from the oil p imp cover. 
Remove the three mounting . crews and 
remove the cover. 

2. 500 and 750 only: Remove the 
three mounting screws from the oil pump 
cover and slide the cover up on the ta¬ 
chometer cable. Disconnect the tachome¬ 
ter cable and remove the oil pump cover. 
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Beginning of upstroke (Output) 

Forward Pum p Chamber 

Outlet to Center Cyl. 

Piston Vi t v# Sleeve v 


Plunger Sp 


Pump Shaft 


Inlet 


Inlet End Cover 


' Rings 
Gasket 

Beginning of downstroke (Intake) 
Outlet to Right Cyl. 


Outlet to Left Cyl. 
Gasket 


Control Cam 


Piston 

it- 


Outlet End Cover 

"O" Ring 


Rear Pump Chamber 


> 


Oil pump operation (500, 750) 




Oil pump mounting screws (250—100 and 750) 


Oil pump mounting screws (500) 



Disconnecting the banjo holts (250—100) 


3. Remove the three oil line banjo 
holts and disconnect the oil lines from 
the pump. Cover the ends of the oil lines 
with a plastic hag secured with a rubber 
band to prevent dirt from entering the. 
system. 



Disconnecting the hanjo holts (500) 


4. Disconnect the oil pump cable 
from the pump control lever. 

5. Remove the oil tank line from the 
oil pump In unscrewing the hanjo fitting. 
Remove the hanjo fitting from the oil line 
and plug the end of the line with a small 
screw. 

6. Remove the two phillips head 
mounting screws and pull the pump off 
the right crankcase cover. 
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Disconnecting the oil lank line (HI shown) 



Plugging the delivery line 

7. To install, mount the pump to the 
right crankcase cover with the two 
mounting screws. Be sure that the tab on 
the oil pump drive is fitted into the slot in 
the oil pump driveshaft. 

8. Install the oil lines. Make certain 
that the y are securely fastened, and that 
all gaskets are in place. 

9 Connect the pump control cable 
and adjust it as described below. 

10. Bleed the oil lines as described 
below. 


Pump Repair 

The factory advises against attempting 
to disassemble and repair the oil pump. 
The internal parts arc machined to very- 
exacting tolerances and it is highly un¬ 
likely that the pump can he reassembled 
to factory specifications. In addition to 
this, oil pump failure is very seldom due 
to internal malfunction. 

The condition of pump o-rings is criti¬ 
cal. Replace the o-rings if in doubtful 
condition. 

Pump Output 
H2-BIC 

1. Drain the gas tank and refill it with a 
gas/two-stroke oil mixture in a ratio of 
20 : 1 . 

2. Remove the oil pump cov er. Detach 
the hanjo bolt and oil line from the right- 
side carburetor and fit a 6 mm screw to 
the carburetor. 

3. Loosen the hanjo bolt at the oil 
pump and take out the check valve. 
Tighten the banjo bolt. 

•h Check that the oil tank lias plenty of 
oil. Bun the free end of the disconnected 
oil line into a measuring cup or some¬ 
thing similar. 

5. Start the engine. While running it at 
2,000 rpm, hold the oil pump open for 
three minutes. 

6. Measure the amount of oil collect¬ 
ed. Proper output is 0.17-0.20 oz. (4.9-5.9 
cc). 

7. II output is not within this amount, 
check oil pump o-ring condition. Replace 
them if damaged, fl the problem is not 
rectified, replace the pump. 

8. Flush out the gas tank, bleed (lit- oil 
pump. 

OTHER MODELS 

1. Drain the gas tank and refill it w ith a 
gas/two-strokc oil ratio of 20:1. 
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2. Remove the oil pump cover. Dis¬ 
connect the oil line for the right cylinder 
at the crankcase or carburetor. 

3. Check that the oil tank has plenty of 
oil. 

4. With the disconnected line empty¬ 
ing into a measuring cup or the like, start 
the engine and run it at 2,000 rpm for 
three minutes while holding the oil 
pump lever fully open. 

5. Oil pump output should be as fol¬ 
lows: 

500: 0.17-0.20 oz. (5.1-5.8 cc) 

H2: 0.23-0.26 ox. (6.8-7.5 cc) 

250: 0.11-0.13 oz. (3.2-3.9 cc) 

350, 400: 0.13-0.15 oz. (3.8-4.4 cc) 

“SI,” “S2-2” (pump marks): 0.11-0.13 
oz. (3.8-4.4 cc) 

6. If output is unsatisfactory, check oil 
pump o-rings and replace if in bad or 
doubtful condition. If this does not rec¬ 
tify the problem, replace the pump. 

7. Flush the gas tank and bleed the 
pump. 

after the throttle cables. 


PUMP BLEEDING 

The oil pump must be bled of air be¬ 
tween the pump and check valve, and l)e- 
tween the reservoir and pump whenever 
the pump is removed, the delivery lines 
are disconnected, or the reservoir has run 
dry. 

1. Remove the oil pump access cover. 

2. Start and run the engine at 2,000 
rpm while holding the pump control 
lever in the fully open position. 



Hold the lever fully open while bleeding the pump 
(HI shown) 


3. Observe the output delivery line. 
Any air bubbles in the system should 
disappear quickly. If they do not, check 
the tightness of the input and output 
line banjo bolts. 

4. If there are air bubbles in the reser¬ 
voir oil delivery line, disconnect it at the 
pump and allow oil to flow through it 
until the bubbles are gone, then recon¬ 
nect it and repeat Steps 2 and 3. The res¬ 
ervoir deliver)’ line must not be discon¬ 
nected while the engine is running. 


OIL PUMP CABLE 
ADJUSTMENT 

1. The oil pump should be adjusted 
after the throttle cables. Refer to “Tune- 

Up." 



Oil pump cable adjustment (250—400 and 750) 



2. The oil pump lever must start to 
move at the same time the throttle slides 
start to open. 

3. Use the cable adjuster so that the 
marks on the oil pump control lever and 
the lever stopper are aligned at zero 
throttle opening. 


Oil pump cable adjustment (500) 


FUEL SYSTEM 


NOTE: For carburetor theory , compo¬ 
nent inspection, and troubleshooting, 

refer to “ Carburetors” in the “General 

Information’’ section. 

Removal and Installation 

Before disassembling the carburetors, 
have overhaul kits on hand. All gaskets 
and O-rings should be replaced. 

1. Carburetors are removed one at a 
time. Before removing each carburetor 
from the manifold, loosen the carburetor 
cap ring nut and the starter cable fitting 
on the carburetor body. 

2. Turn the petcock “off” if it is the 
standard type, and disconnect the fuel 
line at the carburetor. 

3. Loosen the air cleaner hose clamp 
screw on either outside carburetor, and 
remove the air cleaner hose. 

4. Loosen the carburetor clamp screw 
at the manifold and pull off the carbu¬ 
retor. Disconnect any breather or over¬ 
flow lines. 

5. Lift up the rubber cap cover, un¬ 
screw the cap ring nut, and pull out the 
throttle slide assembly. Unscrew the 
starter plunger unit. Drain the fuel from 
the float bowl. 

6. Repeat the procedure for the two 
remaining carburetors. 

7. Installation is the reverse of the 
above. Be certain that the carburetors are 
vertical on their manifolds. Secure the 



Mikuni carburetor SC-series 


manifold and air cleaner hose screws. On 
machines with “diaphragm” petcocks, 
turn the petcock to the “prime” position 
to fill the float bowls with fuel. 

Disassembly 

If disassembly of the throttle slide as¬ 
sembly is desired, refer to the procedures 
below. If a throttle-stop rod is used to ad¬ 
just the idle speed, as on some models, 
see Step I and following. On models with 
a body-mounted screw for idle adjust¬ 
ment, begin with Step 2. 

1. The idle speed adjusting screw on 
the carburetor cap has a small cotter pin 
at the top. Removing this pin will allow 
the throttle stop rod to be removed from 
the bottom of the slide. 

2. Compress the throttle slide against 
the cap until the end of the cable pro¬ 
trudes from the bottom of the slide. Slip 
the cable end free of the slide, then re¬ 
move the spring and slide. 

3. Remove the spring seat from the 
inside of the slide, then turn it upside 
down to remove the needle and clip. 

NOTE: Do not remove the clip from 

the needle unless making a tuning 

change. 

4. Turn the carburetor upside down, 
and remove the four float bowl screws. 
Remove the float bowl. 

NOTE: If the carburetor is old and has 
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Merer been disassembled, (he float 
bond may be stark to the gasket. l J \e a 
soft-fared (plastic) mallet to tap 
around the bond until it is free . Re¬ 
straint should be rxerrised u hde doing 
this. 

5. Push out tlu* float pivot pin In 
hand or with a small punch, and remove 
tlu* float assembly. 

CAt T TI()N: Carefully note or mark the 
top side of the float assembly , since 
damage could occur if the attempt 
acre made to install the float incor¬ 
rectly 

6. He mo vc the float needle. 

7. With a suitable socket, unscrew 
and remove the float needle seat. 

8. Unscrew and remove the main jet. 

CAUTION'; All fuel jets are eery mal¬ 
leable and must be removed and in¬ 
stalled u ith care to avoid damage. 

9. Unscrew and remove the pilot jet. 

10. The needle jet is located abov e the 

main iet and is a press-fit in the carbu¬ 
retor body. Kemoval is not usually neces¬ 
sary unless the jet is to be replaced. To 
remove the needle jet, remove the 
washer press-fitted into the carburetor 
just beneath the needle jet. Use a small 
wooden dowel to tap the bottom of the 
needle jet and force it into the carburetor 
bore. 



Install flu* primary choke of l he needle jet facing 
the air cleaner side of the carburetor, the cutout 
faces the engine side 

CAUTION: When installing the needle 
jet note that it must he installed with 
the cutout at the top of the jet facing 
the EXCISE side of the carburetor. 

Assembly 

1. All gaskets should be replaced 
when overhauling a carburetor. 

2. On models with a rod-operated 
throttle slide, assemble by first fitting the 
carburetor cap onto the throttle cable. In¬ 
stall the stop rod through the bottom of 
the slide and secure it with the cotter pin 
to the top of the idle adjusting screw on 
the carburetor cap. 

3. Install the needle, making sure 
that the needle clip is properly posi¬ 
tioned, and that the clip position is tlu* 
same for all three carburetors. 

4 Install the spring seat, return 
spring, and engage the throttle cable on 
the slide in the reverse of tin* disassem¬ 
bly procedure. 

5. Install the pilot jet, being careful 
when screwing the jet in that it is prop¬ 
erly seated. 
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b. Install the needle jet, as on re¬ 
moval, with a wooden dowel drift, tap¬ 
ping it into its seat from the carburetor 
bore. Install the washer. 

He* sure that tlu* jet is installed with the 
cutout at the top facing the engine side of 
the* carl mretor. 

7. Install the main jet. 

8. Install the fiber gasket onto the 
float needle* seat and screw the needle 
seat into tlu* carburetor. 

9. Insert tlu* float needle into the 
seat, and position the float assembly over 
the needle, ensuring that the correct side 
faces up. Slip the* float pivot pin into the 
holder. 

10. Check the float level as outlined in 
“Tune-Up.” 

11. Fit a new float bow l gasket. Refit 
the float bowl, insert the four phillips 
head screws and tighten them gradually, 
and m an “X” pattern. 

12. Refit the pilot air screw. Screw it in 
gently until seated, then back it out tlu* 
‘prescribed number of turns given in the 
“Carburetor Specifications” chart at the* 
end of this section. This is an approxi¬ 
mate* setting and may have to be read¬ 
justed alter tlu* engine is started. 

13. Install the throttle stop screw (if 
fitted) to the carburetor body . 

14. Install the carburetor on the* mani¬ 
fold, slip in the throttle slide and needle 
and secure the cap ring nut. Fit the 
plunger assembly to the carburetor body. 
Secure the manifold clamp screw. 

15. Refer to the “Maintenance” and 
“Tune-Up” sections if necessary to ad¬ 
just the pilot air and throttle adjustment 
stop screws, cables, and slide sy nchro¬ 
nization. 


FUEL PETCOCK 

Two types of petcocks are in use: the 
standard three-position type, and a dia¬ 
phragm type. The diaphragm petcock is 
left in the “on” position at all times ex¬ 
cept when switching to “reserve.” Use 
the “prime” position to fill the carburetor 
float bowls if they have been emptied. No 
fuel should flow out of the petcock in the 
“on” and “reserve” positions unless the 
engine is running. 



Diaphragm-type prkoik (prt-1975) 


1. The petcocks contain a w ire mesh 
filter which should be removed and 
cleaned every few mouths, or at 2,(XX) 
mile intervals. 

2. If a sediment bow l is fitted, turn 
the petcock lever so that fuel will not 
flow, and unscrew and remove the sedi¬ 
ment bowl, O-ring. and filter screen. On 


petcocks without sediment bowls, the* 
filter screens are fitted to the petcock in¬ 
take pipes inside the tank. Remove and 
drain tlu* gas tank, unscrew the petcock 
nut, and remove tlu* petcock from tlu* 
tank. 



2 

9 

fVluxk 1 m><!> (t). and filtrr (2) 

3. Clean all metal parts in solvent Be 
sure that the filter screens arc* clean. 

4. Make sure that the petcock fully 
shuts off tlu* gas (standard type), or does 
not leak gas in the “on” position (dia¬ 
phragm type). If leakage is noted, the pet¬ 
cock should be replaced. 

5. Check the condition of the sedi¬ 
ment bowl O-ring, or petcock gasket, and 
replace it if damaged. 

6. Replace the filter and sediment 
bow l. Do not overtighten the bowl. After 
installation, check for leaks. 

7. If water has accumulated in the gas 
tank, some or most of it can be removed if 
the standard-type petcock is fitted by dis¬ 
connecting the fuel lines at the petcock, 
placing a suitable container beneath it to 
catch the gasoline, and turning the pet¬ 
cock lever to the “Reserve” position. 
Letting the fuel flow for several seconds 
in this manner should remove any water 
present around the petcock pipe in the 
gas tank. 

8. After extended periods of time, re¬ 
moval and thorough cleaning of the pet¬ 
cock is recommended. Remove the gas 
tank and drain off all the fuel. Unscrew 
and remove the petcock body from the 
gas tank. Unscrew and remove the sedi¬ 
ment bowl and filter. 

9. On diaphragm-type petcocks, re¬ 
move the diaphragm plate securing 
screws, and remove the plate and dia¬ 
phragm. 





Krmoving llu- jx-k-ork (flmplintgm-tvjx*) 

10. Clean tlu* fuel pipe filters and the 
petcock IkhIv thoroughly iu gasoline Be 
sure that all passages are clear. 

11. Assembly is the reverse of disas¬ 
sembly. On diaphragm-type petcocks. 
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align the air vent.s in the peteock hotly, 
diaphragm, anti plate as illustrated. 

12. Check the condition of the sedi¬ 
ment howl O-ring and replace it if dam¬ 
aged. Check the mounting nut gasket anti 
replace it if cracked or crushed. 


Air Vents 



On diaphragm-type |**lcotks, tie sure that the air 
c \ents are aligned when assembling 


Carburetor Specifications® 


Model 

Carburetor 

Main 

Jet 

Secdle 

Jet 

Secdle 

PVot 

Jet 

Slide 

Cut¬ 

away 

Air 
Screw 
(turns 
out ) 

S UK! 1250 

VM22SC 

73 

0—0 

4EJ8—3 
or 

4EJ7—3 

20.0 

2.0 

m 

S2 

VM24SC 

85 

0—2 

4EJ4—3 

25.0 

2.0 

i v> 

S3 

VM26SC 

85 

0—2 

4EJ9—3 

17.5 

2.5 


KH400 

VM26SC 

77.5 

0—6/4 

4EJ4—3 

20 

2.5 

1 Y* 

Earlv HI 
(with CDI) 

VM28SC 

100 

0—2 

5CL3—3 

30.0 

3.0 

lYi 

Early HI 
(without 
CDI) 

VM28SC 

90 

0—2 

5EH7—3 

30.0 

2.5 

IY> 

III-B 

VM28SC 

95 

0—4/8 

5DJI9—4 

30.0 

2.0 

IVj 

Hl-C 

YM2SSC 

100 

0—2 

5 CL.3—3 

30 

3.0 

i y* 

Hl-D, Hl-E/F YM28SC 

92.5 

0—4/8 

5DJ19—1 

30 

2.5 

H4 

K11500 

YM2SSC 

90 

0—4/8 

5DJ19—4 

30 

2.5 

114 

H2, H2-A 

VM30SC 

97.5 

0—6/8 

5EJI5—3 

35 

2.5 

m 

H2-B/C 

YM30SC 

102.5 

O—6/S 

5EJ15—1 

40 

2.5 



C Specifications may differ according to model year, manufacturing lot, etc. 


13. Alter assembly, check for leaks. 

14. On diaphragm peteocks, he sure 
that the vacuum line is airtight, or fuel 
flow will he cut off. The vacuum line 


should l>e completely free of cracks and 
should he firmly attached at both ends. 
Replace the line if damaged, or if the 
ends have stretched, resulting in loose 
fitting at the connection points. 


ELECTRICAL SYSTEM 


IGNITION SYSTEM 
Breaker Point Ignition 

BREAKER POINTS 

1. The general condition of the 
breaker points should he checked as out¬ 
lined in “General Information” and the 
points replaced if pitted or worn beyond 
repair. 

CONDENSERS 

1. Condensers are best checked with a 
capacitance tester. Capacitance should 
he 0.18 mf lor 250-400 machines, and 
0.22 mf for the HI. If less, replace the 
condenser. 

2. If no special test equipment is avail¬ 
able, the condenser(s) may be checked 
for a short circuit with a low voltage DC 
test light. Disconnect the condenser wire 
from the point terminal. Check for conti¬ 
nuity between the condenser lead and 
the condenser body. There should he 
none. If continuity exists, the condenser 
must he replaced. Even if there is no con¬ 


tinuity, however, this does not guarantee 
that the condenser is in working order, as 
there are other things which might he 
wrong with it, such as partial insulation 
breakdown. 

3. Points which pit, bum, or rapidly 
wear out would indicate a had condenser. 
Check point operation by observing them 
with the engine running. Noticeable 
sparking or arcing between the breaker 
point contact surfaces indicate a had con¬ 
denser. 

IGNITION COILS 

1. A defective ignition coil is most eas¬ 
ily found by comparing the performance 
of the three coils. 

2. Remove the spark plug leads from 
the plugs. Insert a metal pin or nail into 
each of the plug leads in turn and hold 
the nail about an eighth of an inch from 
the cylinder head while kicking over the 
engine. In each case a hit, blue spark 
should be produced. If one of the coils 
produces a spark noticeably weaker than 
the others, it must be replaced. 

3. An ohmmeter or continuity' light can 
be used to check the primary winding of 


the ignition coil. Disconnect the coil low 
tension terminals and connect the tester 
across them. There must he continuity. 
An ohmmeter should show a relatively 
low resistance, not more than a few ohms 
at most. If any one coil has a primary 
winding resistance higher or lower than 
the other two, it should he replaced. 

4. An ohmmeter can he used to check 
the resistance of the ignition coil secon¬ 
dary winding. Resistance should be 
about 10K ft. If any one coil shows a 
resistance different from the other two, it 
should be replaced. Secondary winding 
resistance is checked by connecting the 
meter leads to the high-tension lead and 
to a low-tension terminal. All coil leads 
should be disconnected while testing. 

CDI (H1/A-D) 

The following points should be noted 
on HI models with battery/CDI: 

a. If the battery is installed incor¬ 
rectly (i.e., connections reversed), the 
CDI components will be burned out as 
soon as the ignition is switched on. Ex¬ 
ercise extreme care when connecting 
the battery; 
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k l\> ik t cv ext ci div^otmex't the 
hattrrv *t arix nnw that the' icmtKMi 
v\eit*.h v • -x the C' < : e i' m * c 
Th-' «i! d*r..» cr the recti tier \ 

Iw.jrntxl-owt dnxle xe tl con pleteh 
dram the kxttc n •* the h "v *' run. 
v R»ttt n vv lextsorv i 't lx Vept 
ar*d t C t At all twx*' 
d l'i x%i: c lx tx* ex n CPI irni!' 
\ F refer to xxumc diacram 

x prop* \ vvuntxftxl. tree of 

lifc 4Cr\{ltt'l AtXM iX'vt‘ v\Mlht\th>nv 

etc It trouble iv travxxi to the uiruic 
hetwee the unit*. the nr tv i vt lx' 
vhexVed virne thex u\ haw lxx'n 
dariMCtxi 

c The' k.xV CTO kl Ne’.irv bom the' 
CPI un tv mu'! he' xxe ’ CTonrvdexl. or a 
” >-vparV vOOvbtV v' at > vt . 

! The' CHI im tv are' vrakxi. anti no 
repair* <an he' effected, *t danvaced. the' 
\tr -p iiu't lx v replaced. 

c The' ruhhe'r mount v tor the' CD1 
tv vt he' m evod condition The' 
nn»tv are wn ' uvceptsble to darrace 
from \'hr*tK>n 

TESTING 

1 F-eiore attempting to trouh evhoo! a 
CPI v\ vttm, frvt chevV the' Ahoxe points 
tor JV" hie cauvev 

2 It vj\Ar'v ' absent bom onh one 
p':>. the' trouble' v t'^the'l A de'fevtixe 
ph C or p i c lead 

5 ChtxV the ipution turn: c ami the 
v cnal ceneratOT n>ror-to-px Vup coil cap 
av dtrexted in “Tune-Cp 

-4 ChevV the comittion of the' piuc 
c jxiv Replace them if damaged. c nx Ved. 
etc 

5 ChevV the condition of the div tribu¬ 
te* r cap If the' cap :> cracVed or chipped in 
an\ wax. it mu't he replaced 

6 Dwonnect the' p*cVup coil Ieadv At 
die eonmxror and ii'f an ohmmeter to 
measure the re > stance between the leads 
Kevivtanee vbouhi he' fxY*-4<.Y' 0 If the' 
correct Te*ivtance :* not obtaned. chevV 
the condition of the pvVnp coil \x irev. or 
replace the' unit if mxx'vvan 



i a+mfmA—wmM 

To trvt the CPI \ nr. an >hm- 
rip*eT vx-* he' -ved Dwvmevt the wn t 
^•Jkiv Connect the' p'v ;:\e oh- :»r ?rr 
k*jxi to the ‘ \ t hljkv h'ad, and the' 
^ • XT r teT Vt *d the *t v \ 
vi^*T H •' The * - e tt x r vt x^v\» • 

•*' V irvv . e* «> c *-tr ntx * 

(',^,>x! fe pc*v.ti\e ^ j>d d th ; o^te- 
So the crax m« Irani. 4 mS iW ft«T*!i\r 
rv * • - ad t* ‘ Xk X * Rev*vtar)h.r 

v * x •'ft 
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l nit V 


l nit H 



E 



r*L J 





Tev-t c »«t 


»«th an .. 



V\V 


The've te'vtv art' vhtxvv for proper 
ojX'ratkMi of the thxn>tor If readmeo Are' 
niM mfiiirte m Ix>th cuvev. the "A unit 
nuivt !x' repLuxxi 

> To chex V CDI unit "B.” a x\xItnH'tc'r 
.it le'Avt NXK IX' , a IX' ammeter and a 
12 x kitterx an' nexxied 

MaVe exxnnex tHMiv a> vhoxxn in the' il- 
luvtratkin one lead of the amme'ter to the' 
povitixe kitten terminal ami the othe'r 
Amnx'fer lead to the' hroxvn % 'B" unit lead 
RiacV unit lead to the kitten nec.itn e 
tennmal. necatixe Ivatte'n terminal to the 
necatixe xwltmeter lead, and ;xx>itixe 
xoitnk'ter lead to the vlate cvilortxi 'F 
unit k'avl 

All of the folloxx in c condition* mu>t he 
met the ~B" unit must emit a hich- 
p«tvhexi hum, the xoltnx'fer mu>t re.ni 
d*'c' L ~XX > x. the Amme'ter must read I S r 
0 5 A xx ith no fixtuatxxn of the ammeter 
mxxile 

If anx one of the've conditions is not 
met. the ”B" unit must he repl.KXxi 

9 Chexv the unitv ami '*B 

tocether a> vk^xxn in the lllii'trAtion All 
of the folloxxinc txvndnkws must he met 


T>«* c i P *nh •* 

unit *'B” mn>t emit a hich-pitched hum. 
the xoItnH'ter mu>t read 370-5(\>\. the 
amme'ter mu>t read 10: 0 5A xv ith no 
fiiK'tiutkin of the nk'ter nexxile 


CDI (H1-EF KH5001 

The CDI v\ vteni u*ed on theve nkxiels 
iv himiamentalh different from the hat- 
ten-CDI uvtxi on earlier XX)v 

IGNITION WINDING 

1 l'npiuc the' hroxx n ami oranee le'adv 
at the exxnnector ami chex V the revivtanoe 
between them on the alternator vrde 
- Be'vivtamx' v hem Id he 115 ohniv If 
this readme iv ixM obtained, replace the 
vtator 

PICKUP COILS 

I The' two pic Vup coil v are connected 
in parallel Divcvnmxt the xv hite wired 
connector and chevV re'vivtamx' between 
the xvhrte xxirt' altemaMr v:de and 
cround on the frame 


Jnl A 
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Unit A 



Hl-E. KH500 e lection »c-CD l schematic 


CDI (H2) 

Before attempting to troubleshoot this 
system, the cause of the problem must be 
narrowed down as much as possible 
Refer to the NlagnetoCDI Troubleshoot 
ing”chart Component test procedures 


3. A faults ignition unit for any one 
cylinder may cause a no-spark condition 
at 4 ill three. To check the ignition unit', 
disconnect the three light green wires 
going from the ipntion rectifier unit to 
the ipntion units. Connect one w ire at a 
time to its proper ignition unit and check 
for spark at that cylinder. If spark is e\ i- 
dent at two cylinders onl>, the ignition 
unit for the dead c>hnder is defective. 



t cm non and 1 cn-Iion rect.hei unit' H2 


Testing ihe pickup coils 

2. Resistance should be 130 ohms. 

3. If this reading is not obtained, mea¬ 
sure the resistance of each pickup coil 
separately. Unscrew the pick-up coil 
pound terminal and check resistance be¬ 
tween the white wire and the ground 
w ire of each coil. Resistance in each case 
should be 260 ohms. Replace any coil if 
resistance is not very close to this \alue. 


are gi\ en below. 

NOTE Do not run the motorcycle 
with the battery disconnected, as this 
may cause the ignition units to break 
dow n. 

1. Check for spark at each plug. \ 
strong blue-white spark should be pro¬ 
duced in each case. If there is no spark or 
weak spark at one plug, check that plug, 
its lead, and its ignition coil 

2. If there is strong spark at all three 
plugs. > et the enpne w ill not start, check 
that the plug leads are connected to the 
correct plugs. If thc> are. the problem is 
not in the electrical s> stem, unless the ig¬ 
nition timing is quite far off the mark 


4 If spark is absent from onl> one cyl¬ 
inder. and the plug and lead is m good 
condition, follow the procedure below to 
isolate the problem The source of the 
problem must lx* one of the follow ing 
the ignition coil, the ipntion unit, the 
ipiition rectifier, or the signal generator 
a. Disconnect two of the green 
wires coming from the ipiition rectifier 
and going to the ignition units, one for 
the had c>lmder. and one from either 
of the good c> linders Rt*\ er»e the con¬ 
nections. If the had cylinder shows 
spark and the good cylinder is now 
without spark, the problem is a defec¬ 
ts e ignition rectifier. 


Magneto CDI Troubleshooting 




DISTRIBUTOR 

Refer to "Charging S> stem.” follow ing 
for distributor rotor tests. 

CDI UNITS 

1. There are two CDI units, desig¬ 
nated "A” and "B” for test purposes. The 
units are located at the left rear of the bat¬ 
tery. unit “A” being the larger of the two 
and on the bottom Connectors are acces¬ 
sible beneath the seat. 

2. To test unit ”B,” disconnect the yel¬ 
low leads which connects it to unit ”A” 
Check the resistance between the unit 
”B” yellow lead and the frame ground 
terminal. 

3. Resistance should he 300 ohms. If 
not close to this reading, replace unit 
”B” 

4. Unit "A” must be checked with a 
Kawasaki Electrotester. Unplug the 
brown and orange leads from the unit, 
and the red w hite and white leads. Con¬ 
nect the tester harness to these leads as 
follows: tester yellow red to orange; 
tester brow a red, to brow n; tester w hite 
to white; tester red w hite to red w hite; 
tester black to ground. Turn on the tester 
(110AC) and turn the motorcycle’s ipn¬ 
tion to on and the stop switch to “run.” 
The tester pilot light should flash on and 
off. If it does not, replace the unit. 



Cswn 


No spark at any cylinder 

Wiring connections broken, de¬ 
fects e umng 

Check vx nng connections and insulation 


Defective ignition rectifier 

Replace 


AC generator defectixe 

Replace 


Defectixe gnition unit 

Replace 

Weak spark at all three 

AC generator defectixe 

Replace 

cylinders 

Ignition rectifier defectixe 

Replace 

Weak spark at one cy linder 

Defective plug lead 

Replace 


Defectixe ignition coil 

Replace 


Defectixe signal generator 

Replace 

No spark at one cy linder 

Wiring connection broken 

Spark plug lead damaged or 
defectixe 

Check wiring connections and insulation. 
Replace 


Defective ignition coil 

Replace 


Defectixe ignition unit 

Replace. 


Defectixe ignition rectifier 

Replace. 


Defectixe signal generator 

Replace 

High-speed misfire al¬ 

Defectixe spark plug(s) 

Replace. 

though strong spark shoe's 
at all cylinders while kick¬ 

Ignition timing incorrect 

Adjust. 

ing engine oxer 

Carburetor settings xxrong 

AC generator high-speed coil 
defective 

Adjust. 

Replace 
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1). If there is no spark at the bad c*> 1- 
inder, reverse the plug vv ires ol tlu* !>ml 
cylinder and either of tlu* good cylin¬ 
ders. Disconnect the red wire from the 
ignition unit to tlu* ignition coil lor the 
had eylimler and lor the good cylinder 
whose plug lead you reversed, and re¬ 
verse tlu* connections. Check lor spark. 
It spark shows at the had cylinder, the 
problem is the ignition coil. II there is 
no spark, proceed to tlu* next test, 
c. Connect tlu* plug leads in the nor¬ 
mal wav, hut leave* the coil wires re¬ 
versed. Take the white wire coining 
from the had cylinder’s ignition unit 
and sw itch it with the white wire com¬ 
ing from tlu* good cylinder’s ignition 
unit. If the had cylinder shows spark, 
its ignition unit is defective II it does 
not, tlu* signal generator coil is defec¬ 
tive. 

Be sure to connect all w iring in the 
proper manner after testing has heen 
completed. Check ignition timing as de¬ 
scribed in Chapter 3 if a signal generator 
coil has been replaced 

OHMMETER TESTS 

All CD1 system components can he 
checked with an ohmmeter. 


Ignition Unit 

1. Using the If x 10 range of the ohm- 
meter, check the resistance between the 
black and the light green ignition unit 
leads. With the positive meter lead con¬ 
nected to the black lead, resistance 
should be infinite (no reading). With the 
positive meter lead connected to the light 
green lead, resistance should be infinite. 
If the readings are not correct, the igni¬ 
tion unit is defective and must be re¬ 
placed. 


LG 


-€ 

Bk 


O 


Ignition Unit 


(*X$> 

7 6 

Ignition unit it*.ids (112) 

2. Using the R \ I (K) range of the ohm- 
meter, check tlu* resistance between the 
light green and tlu* red ignition unit 
h acks. Connecting the positive meter 
lead to the light green unit load and tlu* 
negative meter lead to the* rod lead, the 
ohmmeter needle should jump and then 
indicate* infinite resistance. Reversing 
the connections should show the same 
reac tion. If the meter does not react prop¬ 
erly, the ignition unit is defective. 

Ignition Rectifier 

1 Using the R \ 10 meter range, test 
tlu* ignition rectifier by checking resis¬ 
tance between tlu* black/white lead and 
the blue, white, and green leads in turn. 
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If the* positiv e* meter lead is connec ted to 
the black/vvhite wire and the* negative* 
lead is connected to the others one at a . 
time*, a resistance ol about 35 11 should be 
obtained between tlu* hlackAvhite, tlu* 
blue, and tlu* green leads, and a resis¬ 
tance of about 90 11 between tlu* 
black/white and the white leads. 

II the negative ohmmeter lead is con¬ 
nected to tlu* black/white win*, and tlu* 
test repeated, an infinite resistance* 
should be obtained in all three eases. II 
the readings arc* not correct, the* ignition 
rec tifier is defective*. 

2. Using the R x 10 range, measure* tlu* 
resistance between the* black/white lead 
and each of the* light green leads one at a 
time. With tlu* positive metcb lead con¬ 
nected to the hlack/whitc* lead and the 
negative to the light green leads, an infi¬ 
nite resistance should he* indicated in all 
three cases. If the* negative meter lead is 
connected to the* hlack/whitc* wire, and 
the* positive to the light green wires, a 
resistance ol about 35 U should be ob¬ 
tained in all three cases. 11 tlu* readings 
are not correct, the* ignition rectifier unit 
is defective. 

Regulator/Rectifier 

Tins unit accomplishes the dual pur¬ 
poses of voltage* rectification (AC to DC) 
and voltage regulation. It functions in 
both ignition and charging circuits. The 
following tests may therefore determine 
the cause of a fault in either circuit. 

1. To test this unit, use the R x 10 
meter scale and measure the resistance 
across the black and the red leads. 11 the 
positive ohmmeter lead is connected to 
the black regulator lead, a resistance of 


Regulator 

/^\ Black 



Hrguhitor tin it letuk 


about 70 11 should be obtained. II tlu* 
connections are reversed, a resistance of 
about IK Q should be indicated. 

2. Check the resistance between the 
black lead and each yellow lead, one at a 
time. If the positive meter lead is con¬ 
nected to the black regulator lead, a resis¬ 
tance of about 25 II should he obtained in 
each case. If the negative meter lead is 
connected to tlu* black regulator lead, tlu* 
resistance in each of tlu* two cases should 
be about 1K 11. 

3. Check the resistance between tlu* 
red lead and each of the y ellow leads in 
turn (R x 10 range). Connecting tlu* posi¬ 
tive meter lead to tlu* red win* should 
yield a resistance of IK 11 at one yellow 
lead, and about 4K 11 at the other yellow 
lead. 

Connecting tlu* negative meter lead to 
the red wire should yield a resistance of 
about 25 11 across each yellow lead. 


4. Connect a 16v DC power source 
across the regulator black and red leads 
(positive battery terminal to the red lead). 



Ohmmeter 


Checking llu* regulator 



Check the resistance across the yellow 
leads. Resistance should he infinite one 
way, and about 50011 when the ohmmeter 
leads are reversed. 

5. Connect a DC source less than 14v 
across the black and the red regulator 
leads (positive battery terminal to the 
black lead), and connect the ohmmeter 
across the yellow regulator leads. Resis¬ 
tance should he infinite, and il the meter 
connections are reversed, an infinite re¬ 
sistance should also he obtained. 

If tlu* regulator fails any of tlu* above 
tests, it is defective. 

AC Generator 

Tlu* generator should he tested at nor¬ 
mal operating temperature, but not when 
it is hot from operation. 

1. Check the resistance lietween the 
two yellow leads. It should be 0.4 11. 

2. Check the resistance between each 
yellow lead and ground. Resistance 
should be infinite. 

3. Resistance between the blue and 
tlu* green alternator leads should be 
about 5.0 fl. 

4. Resistance between tlu* black gen¬ 
erator wire and each of the white leads, 
in turn, should be 2(X) 11 Ibis tests the 
signal generator. 

If readings are not correct, tlu* alterna¬ 
tor is defective. 

Ignition Coil 

I. Resistance lietwcen the white coil 
lead and the coil core should be about 
0.8 11 . 
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CHARGING SYSTEM 
S-Series, KH 250 

The purpose of the charging system is 
to supply power to the battery to run the 
lights, horn, etc., as well as the ignition- 
circuit, although the power required by 
the accessories is much greater than that 
used by the ignition coils and spark 
plugs. 

The charging system consists of an AC 
generator (or alternator), a rectifier, and a 
voltage regulator. 

The alternator consists of a perma¬ 
nently magnetized rotor, attached to the 
crankshaft, which turns inside a housing 
(or stator) to which three coils are at¬ 
tached, 120° apart. The coils are wired as 
shown in the illustration. As the magnetic 
rotor turns, a current is generated in the 
coils, the amount of which varies propor¬ 
tionally with the speed of rotation: the 
higher the rpm, the higher the output. 
This current is the alternating type. It is 
changed to direct current by the rectifier 
in order to charge the battery. 

The output of the alternator must be 
controlled so that the battery is not over¬ 
charged when the machine is operated 
consistently at high rpm, or discharged 
when operated with a load on the system 
(lights, etc.). This control is ac¬ 
complished by the voltage regulator, in 
this case a zener diode. When the output 
of the alternator exceeds the voltage 
required by the battery, the zener diode 
allows the excess to flow to ground. 

1. In the event of charging system fail¬ 
ure, the battery itself should be checked 
iirst. If the batten’ will not hold a charge 
or overcharges, test each cell with a hy¬ 
drometer. 

2. If the battery is in good condition, 
check that all electrical connections in 
the circuit are clean and tight. 

3. If the battery overcharges, suspect 
the voltage regulator. 

4. If the battery discharges, suspect 
the alternator, the rectifier, or the regula¬ 
tor. 

ALTERNATOR 

Alternator tests can be carried out with 
an ohmmeter. 

1. Disconnect the alternator connec¬ 
tors at the voltage regulator and the recti¬ 
fier. Check for continuity' between the 
yellow, the pink, and the white leads 
testing two leads at a time. There should 
be continuity between all three because 
the coils are all connected. If there is no 
continuity l>etween any two wires, the as¬ 
sembly must be replaced. 



Checking for continuity between the stator leads 



Checking for continuity between the stator leads 
and the housing 

2. Check for continuity between each 
lead and the housing. There must be no 
continuity. If there is in any case, the as¬ 
sembly must be replaced. 

RECTIFIER 

The rectifier can be checked with an 
ohmmeter or continuity light. 

1. Disconnect the rectifier wiring at all 
points. 

2. Hook up the negative tester lead to 
the black rectifier wire, and the positive 
lead to each yellow' lead, one lead at a 
time. Note whether or not there is conti¬ 
nuity. Current must either flow or not 
flow in all three cases. Now sw'itch the 
tester leads so that the negative lead is 
connected to the yellow and the positive 
to the rectifier black lead and repeat the 
tests. In each case there must be continu¬ 
ity or no continuity all three times. 

Now compare the two sets of tests. If 
there was current flow in the first series, 
there must be none in the second. If 
there was no current flow' in the first 
series, there must be flow in the second. 
In other words, current must flow 
through the rectifier in one direction 
only. If both series show ed continuity, or 
if neither of them did, the rectifier is de¬ 
fective. 



Tesling the rectifier 


REGULATOR 

The voltage regulator can be checked 
with an ohmmeter. 

1. Disconnect the regulator wires and 
remove it from the motorcycle. 

2. Check the resistance between the 
brown and the black lead. It should be 
more than IK H. 

3. Check for current flow in both direc¬ 
tions between each of the regulator leads 
(w'hite, yellow-, pink) and the black lead. 



Testing the voltage regulator 


There should be no continuity shown in 
either direction. 

4. Connect a I2v battery positive bat¬ 
tery' terminal to the brown lead, and neg¬ 
ative battery’ lead to the black lead. 
Check that there is no current flow from 
the black to the brown lead. 

5. Wire another battery' in series with 
the first so that the total input is over 16v. 
Check for current flow' from the brow n to 



-O SVR Case 

3 (Black} 

Regulator test set-up 


the black lead. If there is flow, the regula¬ 
tor is operating correctly. 

When handling the voltage regulator, 
obey the following precautions: 

1. Do not connect or disconnect the 
regulator unless the ignition switch is 
turned off. 

2. The regulator mounting screws 
must be secure at all times, and all w'iring 
must be correct. 

3. A dead or almost dead battery' will 
not allow' the regulator to function prop¬ 
erly. Check battery’ condition and charge 
or replace it as necessary. 

H1/A-D 

Both breaker point and CDI models 
are fitted w'ith an alternator to charge the 
battery'. The alternator consists of an 
electromagnetic rotor which turns inside 
a housing to w hich three sets of coils are 
attached. The movement of the magnetic 
field of the rotor through the coils gener¬ 
ates an alternating current in them. The 
current is changed to direct current by 
the rectifier and used to charge the bat¬ 
tery'. 

The amount of electrical power gen¬ 
erated by the alternator is determined by 
the voltage regulator. This device main¬ 
tains a voltage of 14.5 volts across the bat¬ 
tery' at high speed. The regulator varies 
the strength of the rotor’s magnetic field. 
When field strength is high, alternator 
output is high, and vice versa, at a given 
rpm. 
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ALTERNATOR 

The alternator can lie tested with an 
ohinmeter. 

1 Remove the alternator stator and 
rotor from the machine. 


A \ 

L 

/ ' 



Cbrtkmc tor resistance between 11 it* altetnalnr slip 
rums (lit) 

2. Check the resistance between the 
rotor slip rings. Resistance should be 
3.5-5.5 ft. If resistance is lower than this 
amount, the rotor field coils are shorted. 
If infinite, there is an open circuit. In ei¬ 
ther event, the rotor must be replaced. 

3. Check the condition of the rotor slip 
ring carbon brushes. The length of new 
brushes is I I mm. If the length of the 
brushes is less than 9.5 mm, they should 
Ik* replaced. 

4. Check for continuity between each 
of the three yellow leads, two leads at a 
time. (If the leads were numbered, 1,2,3, 
check for continuity between I 2, 1-3, 
and 2-3.) There must be continuity in all 
cases. If any test shows an open circuit, 
replace the stator assembly. 



Checking for continuity between the stator leads 


5. Check for continuity between the 
stator housing and each of the yellow 
leads. Resistance should be infinite. If 
there is current flow in any case, replace 
the stator assembly. 

RECTIFIER 

The rectifier can be checked with an 
ohmmeter or continuity light. 

1. Check for continuity between each 
nl the rectifier leads after removing it 
from the machine. 

Yellow (3) to Black 
Blue to Black 
Red to Black 
Blue to Yellow (3) 

Red to Yellow (3) 

In each case, there should be current 
flow when the tester leads are hooked up 
to each set of leads indicated above, but 
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no current flow when the tester leads are 
reversed. Continuity in both directions or 
no continuity in either direction for the 
pairs of leads indicates a defective recti¬ 
fier. 

NOTH; Be sure to test all three yellow 
leads and the other lead where shown. 

REGULATOR 

An ohinmeter or a DC voltmeter can be 
used to cheek the regulator. 



Checking the voltage regulator 


1. After removing the regulator from 
the machine, measure the resistance be¬ 
tween the brown and the black leads. 
Resistance should be 53-55 ft. If the re¬ 
sistance is not within 10% of this value, 
replace the regulator. 

2. Install the regulator on the motor¬ 
cycle, secure it, and be sure that all con¬ 
nections are correct. Start the engine and 
rev to 5,000 rpm. At this point a voltmeter 
connected to the positive battery termi¬ 
nal and ground should indicate 14-15 
volts. If voltage is incorrect, replace the 
regulator. 

NOTE: This test assumes that the bat¬ 
tery and the alternator are in good 

condition. Check thetn first before re¬ 
placing the regulator. 

H1-E/F, KH500 
CHARGE WINDINGS 

1. Disconnect the two yellow wires at 
the two-lead plug, and cheek resistance 
(on the alternator side of the circuit) be¬ 
tween the two yellow wires. It should be 
about 0.25 ohms. 

2. If this reading is not obtained, the 
stator must be replaced. 

DISTRIBUTOR 

1. Remove the alternator cover and the 
plate for the brushes and pick-up coils. 

2. Clean the slip rings thoroughly. 

3. Check the resistance between the 
outer ring and the separated section of 
the inner ring. Resistance should be infi¬ 
nite. If not, replace tin* rotor. 

4. Check resistance between the inner 
ring and the rotor shaft. Again, resistance 
must be infinite or replacement of the 
rotor is necessary. 

BRUSHES 

1 A wear-limit line is marked on each 
brush and they should be replaced when 
worn to this mark. 



Checking resistance between the inner and outer 
slip-rings 



Checking resistance between the inner ring and the 
rotor shaft 


REGULATOR 

1. The regulator may be checked in 
place on the motorcycle. For the test to 
be valid, the batter)’ must have a charge 
of at least I3v. 

2. The regulator is mounted inside of 
the left side cover. Disconnect the red 
lead from the regulator and connect the 
positive lead of an ammeter (12a range) to 
the red lead coming from the regulator 
and the negative tester lead to the red 
lead from the battery. 

3. Connect a 30v DC voltmeter, posi¬ 
tive lead to the batten positive terminal, 
negative lead to the batten negative ter¬ 
minal. 

4. At idle, current should be less than 
2a, and voltage I4.5-15.5v. 

5. At 3,000 rpm, readings should be 
the same. 

6. With the headlight on low-beam, 
and at idle, current should be less than 
5a, voltage 12-13v. At 3,0(X) mm, current 
should be unchanged, and voltage 
14.5-15.5 v. 

7. Assuming that the alternator, bat¬ 
ter), etc., are in good condition, the regu¬ 
lator is defective if these readings are not 
obtained. 

H2 

Tests for the H2 e barging system com¬ 
ponents are included in the* preceding 
“CDI (112)'* section, due to the construc¬ 
tion of this motorcycle's electrical sys¬ 
tem. The “magneto" or alternator which 
powers the ignition circuit also charges 
the batter) after its output is changed to 
direct current b> the rectifier. The recti¬ 
fier also accomplishes voltage regulation. 
This is not to lx* confused with the “igni¬ 
tion rectifier” which functions onlv in the 
ignition circuit. 
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WIRING DIAGRAMS 


Ignition Switch Connections 



LG Light Green 
O Orange 
P Pink 
R Red 
S Slate 



S 1-B c, KH250. S3 
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WIRING DIAGRAMS 



T 


r ~, 0 
•*' ■> * 


VL 




PS > p -p 

L *‘ v < -• ►•••’I 

-> — .—I > 




Color Code 
8k Black 
Bl Blue 

8f Brown 
0 Green 
LB Light Blue 
LG Light Green 
0 Orange 
R Red 
S Slate 
W White 
Y Yellow 


KM 400 
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HI, Breaker point ignition 
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WIRING DIAGRAMS 


Rigfil F font Tuff*• v \ 

Sign.IL.mo £V~i~r. 

i7v ®n ; , 

K 


Ignition Switch Connections 




a 

1 

SI 

ind*o«* Swifch 

r _ *“ 


t 

L<r 





1 n 





1 R 1 

\ 

j 1 

;; 





A 

; B 

tk 




Color Code 

Bk 

Black 

Bl 

Blue 

Br 

Brown 

G 

Green 

LB 

Light Blue 

LG 

Light Green 

0 

Orange 

R 

Red 

S 

Slete 

W 

White 

Y 

Yellow 


111, Batten CHI 


L«ft fiont 
Turn Signal Li#it 
17 V 73 W 


Ignition Switch internal Connection 


J Dimma* Switch ] 
{ Tom Signal Switch ! 
L W °*° Button J 


Lead 

Ignition 

Ground 

h.l 

Tail 

Batterg 

Coil 

Color 

B It/W 

BK/Y 
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OFF 







ON 







PARK 
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WIRING DIAGRAMS 



LG Light Green 
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CHASSIS 


WHEELS, BRAKES 

Front Wheel Removal and 
Installation 

FRONT DRUM BRAKE 

1. Support the front wheel off the 
ground by placing a crate or another suit 
able object beneath the engine. 

2. Disconnect the brake cable from the 
brake lever and the brake plate. 



Disconnecting the speedometer cable 

3. Remove the speedometer cable 
from the brake plate after removing the 
inner cable securing bolt. 

4. Remove the cotter pin from the axle 
and remove the axle nut. Loosen the fork 
slider pinch-bolt. 

5. Withdraw the axle, and remove the 
front wheel assembly. 



Loosening the axle pinch bolt 


6. To install, hold the front wheel as¬ 
sembly between the fork legs with the 
slot in the brake plate engaged with the 
tab on the fork slider, and slip the axle 
into place. 

7. Hold the axle from turning with a 
Phillips head screwdriver, and install the 
Hat washer and axle nut. Torque the axle 
nut to 4&-61 it lbs then back the nut off 
until a slot in the nut lines up with a hole 
in the axle. Install a new cotter pin to 
secure the axle nut. 

8. Tighten the axle pinch-bolt located 
on the bottom of the fork slider. 

9. Install the front brake cable and ad¬ 
just the cable. 

FRONT DISC BRAKE 

1. Place a crate or another suitable ob¬ 
ject beneath the engine so that the front 
wheel is raised at least 2 in. off the 
ground. 


2. Unscrew the speedometer cable 
from the drive housing on the brake 
plate. 



Removing the axle eapnuts 


3. Remove the two bolts from each of 
the axle caps and remove the front wheel. 

4. To install, hold the wheel in place 
and replace the axle caps. Do not tighten 
the caps at this time. 

5. Fasten the speedometer cable to 
the drive housing, and position the drive 
housing so that the speedometer cable 
does not have an> sharp bends. Then 
tighten the axle caps. 

CAUTION: The axle caps are ma¬ 
chined unevenly (one side is slightly 
higher than the other) the high side 
MUST face the front The front holts 
should also he tightened first startitig 
on the disc side so that a small even 
gap exists between the bottom of the 
fork slider and the rear of the axle cap. 
If in doubt which side is the high side, 
place a straightedge across the top of 
the cap; the high side should be appar¬ 
ent. On late models , the caps are 
marked with an arrow which must 
point towards the front of the motor¬ 
cycle. 

Rear Wheel Removal and 
Installation 

250-500 

b Remove the right pair of mufflers by 
loosening the connection at the header 
pipe and removing the front muffler 
mounting bolt and the right rear footpeg. 

2. Unscrew the brake adjuster nut. 
Depress the brake pedal and disconnect 
the brake cable or rod from the brake 
plate lever. On cable-operated brakes, 
disconnect the cable from the brake lever 
and disconnect the cable adjuster from 
the holder on the brake plate. Remove 
the spring (if fitted) and place it along 
with the adjuster nut and clevis pin in a 
safe place. 



Removing (he rear wheel 


3. Loosen the chain adjuster locknut 
on each adjuster. Then back off the ad¬ 
juster bolts to allow some free-play of the 
rear wheel. Remove the cotter pin from 
the axle. Disconnect the brake anchor 
from the brake plate. 

4. Remove the axle nut, axle, and right 
chain adjuster. The wheel can now be re¬ 
moved leaving the sprocket in place. 

5. To install, place the rear wheel in 
position and install the right chain ad¬ 
juster and the axle. 

6. Adjust the chain. 

7. Connect the brake anchor to the 
brake plate, tighten the nut firmly and in¬ 
stall a new cotter pin. Tighten the axle 
nut to a torque of 4&-61 ft lbs. 

8. Connect the brake cable or rod to 
the brake lever and brake plate, adjust 
the brake. 

750 

1. Remove the right pair of mufflers by 
loosening the connection at the header 
pipe, and removing the front muffler 
mounting bolt and the right footpeg. 

2. Remove the cotter pin and nut from 
the brake anchor and separate the brake 
anchor from the brake plate. 



Removing (he axle nut (H2) 


3. Remove the cotter pin and axle nut 
from the axle. 

4. Loosen the chain adjusters so that 
the wheel can be moved forward and the 
chain lifted off the sprocket. 

5. Remove the axle. The wheel assem¬ 
bly can now be removed. 



Lifting (he chain off the sprocket (H2) 


6. To install the wheel assembly, wrap 
the chain around the sprocket. Hold the 
chain adjusters and wheel in place, and 
slip the axle through. 

7. Adjust the chain free-play. Connect 
the brake anchor to the brake plate, and 
install a new cotter pin. 

8. Tighten the axle nut to a torque of 
83.2-90.4 ft lbs, then back it off until a 
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slot in the axle nut is in line with a hole in 
the axle. Install a new cotter pin. 

9. Connect the brake rod to the brake 
lever, and adjust the brake pedal free- 
p 1 ay. 

Sprocket Assembly 

The rear sprocket assembly consists of 
the sprocket, sprocket hub, sprocket hub 
bearing, and the rubber dampers which 
will remain in the wheel when it is re¬ 
moved. 

REMOVAL AND DISASSEMBLY 

1. Disconnect the drive chain. Un¬ 
screw the large sprocket hub nut and re¬ 
move the assembly from the swing arm. 

2. Bend down the tabs on tin* sprocket 
nut locking plates. Unscrew the nut and 
remove the sprocket from the hub. 



Removing the sprocket hill) 

3. To remove the hub bearing, first re¬ 
move the sprocket shaft by tapping it out 
from the sprocket side of the hub. Use a 
plastic mallet or block of wood so that the 
sprocket shaft threads will not be dam¬ 
aged when struck. 

4. Take off the sprocket shaft collar. 

5. Use an elbow-shaped tool to pry out 
the oil seal. If the oil seal is damaged on 
removal,-as is likely, a new one must be 
fitted. 

6. Drive the bearing out toward the 
sprocket side of the hub with a suitable 
drift or bearing driver. Tap the bearing 
evenly around its circumference to avoid 
distorting the hub. 

INSPECTION 

1. For bearing inspection and lubrica¬ 
tion, refer to “Wheel Bearings,” below. 

2. Check the condition of the sprocket 
If the sprocket is warped, or if the 
sprocket teeth are worn or hooked, the 
sprocket should be replaced along with 
tin* chain and the countershaft sprocket. 

3. Check the condition of the sprocket 
nuts, bolts, and locking plates. Replace 
any nuts or bolts with rounded flats, 
stripped threads, or those which are bent 
or cracked. Bolts must be tightened se¬ 
curely upon installation. It is also recom¬ 
mended that they be secured with a 
thread locking compound. The locking 
plates must not have fatigued or cracked 
edges, since these are used to lock the 
nuts in place. Replace the plates if dam¬ 
aged in any way. 

4. Check the condition of the oil seal 
and replace it if the lips are damaged. 

5. Inspect the sprocket shaft for bro¬ 
ken or stripped threads. 
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6. Check the condition of the rubber 
dampers in the wheel hub. These take up 
any driveline shocks when the clutch is 
released and have an important effect on 
chain and sprocket life. Replace any 
damper which is hardened, crushed, or 
damaged. 

In instances where the damper is a 
tight fit in the hub, some engine oil or 
dishwashing liquid can be used to facili¬ 
tate removal and installation. 

ASSEMBLY 

1. Assembly is the reverse order of dis¬ 
assembly procedure. 

2. Lubricate the bearing as described 
in “Wheel Bearings,” below. The bear¬ 
ing should be driven into place with a 
bearing driver or a suitable substitute. 

3. Grease the lips of the oil seal before 
installation. The seal should be pressed 
into the hub with care. 

4. Tap the sprocket shaft into the hub 
from the wheel side. 

5. When connecting the chain mas- 
terlink, install the spring clip closed end 
facing the direction of chain rotation. 
Tighten the sprocket hub nut securely. 

Drum Brake Service 

All models use a single-leading shoe 
rear brake, while, a twin-leading shoe is 
used on the front brake. Kawasakis use 
brakes in which the lining is bonded to 
the brake shoe, therefore, are purchased 
and replaced as a single unit. 

1. Brakes can be inspected in place 
on the brake plate. 



Check lining thickness 


2. Inspect the shoes for wear. There 
should lx? at least 0.12 in. (3 mm) of lining 
material left (measured at the lining’s 
thinnest point) or the shoes must be re¬ 
placed. 

3. Use a large vernier caliper to mea¬ 
sure the inside diameter of the brake 
drum. If the diameter is found to be less 
than the service limit given in the 
“Chassis Specifications” chart, the hub 
should be replaced. 

4. Inspect the linings for scoring or 
grooves. These may lx? caused by par¬ 
ticles of dirt which have entered the 
drum. If badly scored, the shoes should 
be replaced. II scoring of the shoes is evi¬ 
dent, it would be wise to inspect the 
brake drum for the same type of damage. 

Be sure that there is no oil or grease 
present on the brake linings. Oil-impreg¬ 
nated linings must be replaced. If the lin¬ 
ings do show this condition, determine 
the source of the lubricant: defective 
wheel l>earing oil seals, excessive chain 
lube, etc. 


5. If the 1 in ings are usable, rough up 
the surface with a piece of coarse sand¬ 
paper. I hen clean the linings thoroughly 
with alcohol or laquer thinner. Clean the 
brake drum with the same solvent. 

6. To disassemble the brake plate, 
simply grasp each shoe and fold them 
toward the center of the brake plate. 
They may be installed in the same man¬ 
ner. 



Removing ihe brake shoes from the brake plate 

7. Remove the brake lever pinch- 
bolt(s) and pull the lever(s) off the 
splined brake camshaft(s). 

NOTE: The plurals refer to the twin- 

leading shoe brakes. 

8. Pusli the brake cam(s) out of the 
brake plate from the outside using hand- 
pressure or by tapping with a plastic mal¬ 
let. Remove the dust seals (if fitted) from 
the brake plate. 

9. Check that the brake lever pinch- 
bolts are not bent. This can easily happen 
if they are overtightened. Replace any 
bolts which are in this condition. Inspect 
the brake lever splines and replace the 
levels) if these are worn or tom. 

10. Inspect the splines on the brake 
cam(s). These should lx‘ in good condi¬ 
tion. Check that the brake cams are not 
bent and that they can rotate freely in the 
brake plate passage. If it will not, use a 
fine grade of sandpaper on the camshaft 
and the surface of the brake plate pas¬ 
sage. 

11. Clean the cam(s) thoroughly in a 
solvent to remove any old grease, rust or 
corrosion. Use sandpaper or emery cloth 
to polish the cams. Clean off any residue; 
before reassembly, smear the cams with 
chassis grease. 

12. Inspect the brake plate for cracks 
or fractures, and replace it if necessary. 

13. On twin-leading shoe brakes, the 
brake plate linkage should be checked. 
The connecting rod is secured to each 
brake lever by a clevis pin and cotter pin. 
These pins can be removed after the cot¬ 
ter pin is taken off. They should be 
checked for wear, especially on high 
mileage machines, and replaced if neces¬ 
sary. 

14. Check the condition of the brake 
springs, noting any twisted or fatigued 
hooks. Replace any broken, rusted, or old 
springs with new ones. Be sure that the 
lever springs are in good condition. 
Check the length of the brake springs 
against the specification given in the 
“Chassis Specifications” chart. 
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15. Clean all parts thoroughly with a 
suitable solvent, making a special effort 
to remove the dust and built-up dirt from 
the brake plate. 

16. When reassembling the hub, note 
the following points: 

a. Ensure that the brake cams are 
lubricated with chassis grease and that 
any shims which were on the cams are 
in place; 

b. The use of new dust seals is rec¬ 
ommended; 

c. Lubricate the brake shoe pivot 
points with a little grease; 

d. Install the shoes as on removal. 
Hook them together with the springs, 
and fold them down over the brake 
cam(s) and pivot(s). 

On twin-leading shoe brakes, position 
the front brake lever so that it forms a 90° 
angle with the brake cable when the shoe 
begins to contact the drum. Position the 
rear lever parallel to the front lever. Ad¬ 
just the linkage as described in “Mainte¬ 
nance. ” 

Brake Drums 

1. Upon disassembly of the hub, in¬ 
spect the brake drum surface for condi¬ 
tion. The drums must be clean and free 
from score marks or rust. 

2. Rust can be removed from the drum 
surface with sandpaper. Polish the sur¬ 
face until it is shiny, then clean it 
thoroughly. 

3. Alcohol or lacquer thinner can be 
used to remove dirt or deposits from the 
drum. 

4. The drum should be checked for 
concentricity. An out-of-round condition 
is usually noticeable as an on-off-on feel¬ 
ing when the brake is applied while rid¬ 
ing. With the wheel assembly mounted 
on the machine, spin the wheel while ap¬ 
plying the brake very lightly. The rub¬ 
bing noise of the brakes against the drum 
should be heard for the entire revolution 
of the wheel. 

5. An out-of-round condition and most 
scoring can be removed by having the 
drum turned on a lathe.If the rim needs 
to be trued, have this done before any 
work on the drum is performed, as the ac¬ 
tion of the spokes while truing the rim 
may further aggravate the drum warpage. 

Disc Brake Service 

When handling disc brake fluid, ob¬ 
serve the following cautions: 

a. Brake fluid absorbs moisture very 
quickly, and then becomes useless. 
Therefore, never use fluid from an old 
or unsealed container; 

b. Brake fluid will quickly damage 
paint. Place a protective cover on the 
gas tank; 

c. Use only DOT #3 or DOT #4 
brake fluid. 

FLUSHING 

The brake system should be flushed 
out every 8,000 miles, or once a year. 

1. Attach a length of vinyl tube to the 


bleed screw on the brake caliper, and put 
the other end into a small container. 

2. Remove the master cylinder cap, 
and the diaphragm. Loosen the bleed 
screw. Pull the brake lever slowly to the 
handgrip. Repeat until the master cylin¬ 
der is almost empty. 

3. Add new brake fluid to the master 
cylinder and continue squeezing and re¬ 
leasing the brake lever until the new 
fluid begins to come out of the vinyl tube. 
Bleed the system as outlined below. 

BLEEDING 

1. Needed for this operation are a 
torque wrench, a small cup, and a vinyl 
tube. 

2. Be sure that the reservoir is topped 
up. After checking the reservoir level, 
replace the diaphragm. 

3. Connect the vinyl tube to the bleed 
screw on the caliper, making sure that it 
is a tight fit; then insert the other end of 
the tube into a small container with sev¬ 
eral inches of brake fluid in it. Be sure 
that the end of the tube is below the level 
of the fluid in the container. 



Bleeding the front dm brake 


4. Apply the brake lever slowly sev¬ 
eral times, then hold it ON. 

5. While holding the brake lever on, 
loosen the bleed screw. The brake lever 
will be pulled toward the handgrip. 
Close the bleed screw BEFORE the 
lever bottoms out on the handgrip. 

6. Repeat the procedure until the fluid 
issuing from the lower end of the tube is 
completely free of air bubbles. 

NOTE: During the operation , keep a 

check on the reservoir fluid level, 

maintaining it near its normal posi¬ 
tion. 

7. Tighten the bleed screw to 4.5-6.7 ft 
lbs. 

8. Top up the reservoir to the level 
line. 

PAD REPLACEMENT 
Two-Piece Caliper 

1. Remove the front wheel. 

2. Remove the phillips head screw 
from the back of the inside caliper half, 
and remove the inside pad (pad B). 

3. Squeeze the brake lever carefully 
until the outside pad (pad A) can be re¬ 
moved. Do not force the piston out more 
than is necessary. 

4. Inspect the pads for wear. If either 
pad is worn past the red line, replace 
both pads as a set. 

5. Inspect the pads for score marks. 



Removing the inner brake pad 


Minor scoring can be removed with sand¬ 
paper. Be sure that there is no oil or 
grease present on the pads. Fluid- 
impregnated pads must be replaced. 
NOTE: The pads should always be re¬ 
traced as a set. 



Open the bleeder valve and push in the outer pad 
•’A" 

6. To install, open the bleeder valve 
slightly to relieve pressure, then push the 
piston in all the way and close the valve. 
Be prepared for brake fluid to exit the 
bleeder valve when the piston is forced 
in. 

7. Install the outside pad (pad A), mak¬ 
ing certain that the groove in the pad is 
aligned with the positioning pin. 

8. Install the inside pad (pad B), apply 
thread locking compound to the securing 
screw and install the screw. 

9. Install the front wheel. Check the 
fluid level in the master cylinder. Note 
that fitting new pads in the place of a pair 
which were considerably worn will re¬ 
sult in a rise in the reservoir fluid level. If 
it gets too high, drain off any excess fluid 
via the caliper bleed screw. If the brake 
lever feels soft or spongy, the brake 
should be bled. 

10. Avoid hard application of the brake 
for about 50 miles until the new pads are 
seated. 

One-Piece Caliper 

1. Remove the front wheel. 

2. Remove the mounting screw for the 
inner pad (pad B) and take off the metal 
plate. Remove the pad. 

3. Push the caliper body to the right 
side of the motorcycle and take out the 
outer pad (pad A). If removal is difficult, 
gently apply the brake lever until the pad 
is forced out. 

4. Check the pads for wear and replace 
them, as a set, if either is worn to the red 
wear limit line. 
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On one-piece calijx*rs, remove the mounting screw 
to take out pail B 


5. Chei'k lor score marks. Minor scor¬ 
ing can he removed with sandpaper. Be 
sure there is no oil or grease present on 
the pads. Fluid-impregnated pads must 
he replaced. 

6. To install the pads, loosen the 
bleeder valve slightly and push in the 
piston as far as possible. Tighten the 
valve. Install pad A. Install pad B, align¬ 
ing the pad tongue with the groove in the 
caliper. Fit the plate. Secure the screw 
with a thread locking compound (non¬ 
permanent). 

7. Check fluid level and bleed front 
brake. 

8. If new pads are fitted, avoid hard 
application of the brake lor about 50 
miles. 

TWO-PIECE CALIPER 
Removal and Disassembly 

I. Disconnect the brake line pipe from 
the caliper half, place the rubber cap 
from the bleeder valve over the end of 
the brake line to prevent dirt from enter¬ 
ing the system. 



Plug the end of the brake line with the bleeder 
valve cap to prevent fluid loss 


2, Loosen the two alien head shafts a 
few' turns. Remove the two mounting 
bolts holding the caliper to the fork 
slider, and remove the caliper. 


/ 



Ioniser) tlu* alien bolt shafts before removing the 
caliper mounting bolts 
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3. Remove the pads from the caliper. 4. Remove the band and the dust seal 
Unscrew' the two alien head shafts from the piston in the outside caliper 
evenly, and then remove the inside cali- half. 

per half and the caliper mounting* 5. The piston can be removed from the 


bracket, pulling them straight off. Full 
the alien head shafts from the outside cal¬ 
iper, being careful not to damage the 
shafts or the O-rings. 



Unscrew (he shafts evenly. 


outside caliper half by blowing com¬ 
pressed air into the brake line inlet. If 
compressed air is not available, recon¬ 
nect the brake line and pump the brake 
lever to force the piston out. 

NOTE: These are the only recom¬ 
mended methods for removing the pis¬ 
ton. 

6. Remove the piston ring from the 
cylinder. 

Inspection 

NOTE: Caliper components should he 
kept free of any solvent. Parts should 
be cleaned only in brake fluid. 

I. Inspect the piston for scoring along 
the sides or for other signs of wear. Re¬ 
place as necessary. 



Two-piece caliper assembls 


1. Dust ttol 

2. Coliper mounting 

3. Bleeder volv* cop 

4. Bleeder volv* 

5. Bulbing 

6. Stopper 

7. O ring 

8. Shoft 

9. Strew 


10. Lockwother 

11. Coliper B (inner) 

12. Ring 

13 Pod B (inner) 

14. Pod A (outer) 

15. Duit ieol 

16. Bond 

17. Piiton 
18 Ring 


19. Coliper A (outer) 

20. DiK 

21 lockwoiber 

22 Bolt 

23 Bolt 

24. lockwoiher 

25. Wother 
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2. Replace any damaged seals in the 
unit. All seals should be replaced every’ 
two years regardless of appearance. 

3. Refer to the chart at the end of this 
section for specifications. 

Assembly and Installation 

1. Clean the components in brake 

fluid, be sure to clean the ring groove in¬ 
side the cylinder. « 

2. Lubricate the piston ring and piston 
with fresh brake fluid, and insert them 
into the cylinder in that order. Push the 
piston in as far as possible. 



Removing the dust seal 

3. Install the dust seal and band onto 
the piston. These parts should be kept 
free of oil or brake fluid. 



Joining the caliper hall and mounting bracket 


4. Install two O-rings on each of the 
alien head shafts. Coat the area hetween 
the O-rings with PBC (PolyButyl- 
Cuprysil) grease before inserting the 
shafts into the outside caliper (caliper A). 

5. Install two dust seals in the caliper 
mounting, and slide the mounting over 
the shafts. The du st seals should fit 
around the outside of the mounting as 
shown. 

6. Install the other set of dust seals 
onto the shafts, then install the inside cal¬ 
iper while screwing the alien head shafts 
into it evenly to a torcpie of 22-26 ft lbs. 
Check that the caliper moves smoothly 
on the shafts. Install the pads. 

7. Mount the caliper on the fork slider, 
torque the mounting bolts to 18-24 ft lbs, 
then connect the brake line. Bleed the 
brake system as previously described. 

ONE-PIECE CALIPER 
Removal 

1. Remove the front wheel. 


2. If the caliper is to be disassembled, 
remove the two caliper holder shaft nuts 
on the w heel side of the caliper. 



Loosen ihe caliper holder \hult nuts before remov¬ 
ing the caliper mounting bolts 


3. Disconnect the brake line from the 
caliper and cap the end with the bleeder 
valve cap to prevent fluid loss. 

4. Remove the two caliper mounting 
bolts and take oft the caliper. 

Disassembly 

1. Remove the screw , metal plate, and 
inner pad. 

2. Remove the caliper holder shaft 
nuts which were loosened previously 
and take out the shafts carefully and 
equally to avoid damaging the dust 
covers. 

3. Remove the caliper holder and the 
pad. 


4. Remove the piston dust seal. 

5. Block the caliper opening with a 
clean, heavy cloth. Apply compressed air 
to the brake line fitting to push out the 
piston. If not available, reconnect the 
brake line to the caliper and apply the 
brake lever to push out the piston. Be 
prepared for spilled fluid. 

6. Remove the fluid seal with a hooked 
tool, taking care that the caliper bore is 
not damaged. 

Inspection 

1. Clean caliper components in clean 
brake fluid only. Do not use solvents. 

2. Check the piston for scuffing or im¬ 
perfections and replace it if damaged. 

3. Replace the piston seal as a matter 
of preventive maintenance, and dust 
cov ers and o-rings if damaged. 

4. Refer to the chart at the end of this 
section for caliper specifications. 

Assembly 

1. Fit the fluid seal into the caliper. 

2. Lubricate the outsides of the piston 
with clean brake fluid and push it care¬ 
fully into the caliper by hand as far as 
possible. 

3. Fit the dust seal into its groove. 

4. Apply a light coat of high-tempera¬ 
ture waterproof grease (PBC) to the 
holder holes and caliper holder shafts. 
With the dust covers and o-rings and cali¬ 
per holder in place, carefully insert the 
shafts, turning them as they are inserted. 

5. Fit the spacers to the shafts, pro- 



1. Nut 

2. Spacer 

3. Caliper 

4. Bleeder valve cop 

5. Bleeder valve 

6. Caliper holder shaft 

7. Dust cover 
B. O ring 

9. Pad A 
10. Dusf seal 


11. Piston 

12. Piston seal 

13. Washer 

14. Lockwasher 

15. Caliper mounting boll 

16. Mounting screw 

17. Lockwasher 

18. Melal plate 

19. Pad B 

20. Coliper holder 


737 






















Kawasaki Triples 



Disc brake master olinder asscmbK 


1 . 

Dull seol stopper 

14 

Bolt 

27. 

Brocket 

2. 

Dost seol 

15. 

Cop 

2B. 

Pressure switch 

3 

Circlip 

16 

Plate 

29 

3-woy fitting 

4. 

Piston stopper 

17 

Cop seol diophrogm 

30 

Guide 

5 . 

Piston ossembly 

18. 

Boh 

31. 

Bolt 

So. 

Sccondory cup 

19. 

Washer 

32. 

Bolt 

6. 

Primory cup 

20. 

Moster cylinder mounting 

33. 

lockwosher 

7. 

Spring ossembly 

21 

Moster cylinder body 

34 

Washer 

8. 

Check volve assembly 

22 

Wosher 

35. 

Hose 

9 

Brake lever 

23. 

Bonjo bolt 

36 

Pipe 

10 

Bolt 

24. 

Dust cover 

37 

Brocket 

11. 

Nut 

25. 

Hose 

38. 

Grommet 

12 . 

Lockwosher 

26 

Grommet 



13. 

Nut 







\s>*en>l>lintf tl«t* caliper ccmi|xm« iits 


truding side facing 11 1 <* caliper. Screw on 
the nuts, tightening them to tin* proper 
torque after installing the caliper on tin* 
fork slider. 

6. Inst.ill the pads as outlined in “Pad 
Replacement" proceeding. 

Installation 

1. Tighten the caliper mounting holts 
to 25-33 ft lbs. 

2. Tighten the caliper holder shaft 
nuts to 17.5-20 It lbs. 

3. Connect the brake line to the cali¬ 
per anti tighten the fitting to 12-13 It lbs. 

4. Check fluid level in the master cyl¬ 
inder and bleed the brake. 

BRAKE DISC (EARLY) 

1. Check the tli.se for run-out by secur¬ 
ing a dial gauge to the fork slitler. If run¬ 
out is 0.012 in. (0.3 mm) or more, remove 
tlie disc and check for warpage. If the 
disc is not warped, suspect the wheel 
hearings. 

2. Measure the disc thickness. Replace 
the dise if less than 0.217 in. (5.5 mm). 

3. To remove the disc, remove the 
front wheel, bend down the locking tabs 
on the disc securing bolts, and remove 
the bolts. 

4. When installing the disc, care 
should be taken to tighten the bolts 
evenly and gradually until the proper 
torque of 12-16 ft lbs is reached. Ensure 
that the locking tabs are bent up against 
the flats on the disc bolts. 

BRAKE DISC (LATER) 

The “later" disc is used with the one- 
piece caliper. 

1. Inspect the disc as outlined for the 
“Early" type above. Maximum allowable 
run-out is 0.012 in. (0.3 mm). Minimum 
thickness is 0.24 in. (6.0 mm). 

2. When installing the disc, tighten the 
bolts to 25-33 ft lbs. 

MASTER CYLINDER 
Removal and Disassembly 

1. Disconnect the brake fluid line from 
the master cylinder. 

2. Remove the two mounting bolts and 
the master c> linder assembh . 

3. Remove the reservoir cap, seal, and 
plate. Drain the brake fluid. 

4. Unscrew the mounting bolt and nut, 
then remove the brake lever. 

5. Using a piece of heavy wire bent 
into a hook at the end, remove the secur¬ 
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ing ring and the dust seal. Be careful not 
to damage the seal. 

6. Remove the securing snap-ring, 
then remove the stopper plate, piston as¬ 
sembly, primary cup, spring assembly, 
and check valve. I^eave the secondary 
cup on the piston unless replacement is 



Hrmm ing tin* dust sp.d and ring from flu* master 
cylinder 


necessary. Do not remove the spring seat 
from the spring. 

NOTE: Do not clamp the master cyl- 
ituier tightly in a rise, as distortion 
may result. 

Inspection 

1. Wash all parts in new brake fluid 
only. 

2. Check the master cylinder port for 
clogging due to foreign matter. 

3. Be sure that the reservoir is clean. 

4 Check the walls of the master cyl¬ 
inder for grooves or score marks. 

5. Check the outlet end for dents or 
other damage. 

In the event of any permanent damage, 
replace the master cylinder body. 

6. Check the piston for wear or rust 
and replace as necessary. 

7. Check the condition of the cylin¬ 
der cup noting any evidence of grooved 
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wear on the contact surface. Replace if 
any is evident. 

8. Check all rubber parts for wear, 
damage, or swelling. Replace as neces¬ 
sary'- Note that all rubber parts should be 
replaced every two years regardless of 
appearance. 

9. Check the reservoir diaphragm for 
cracks or damage to the edges and the ac- 
cord ion pleats. Check the diaphragm for 
swelling. 

These components should be replaced 
if damaged or worn, and replaced every 
two years regardless of appearance. 

10. The master cylinder spring mini¬ 
mum length is 1.9 in. (48 nun). Replace it 
if it is shorter than this or if it shows signs 
of damage. 

11. Check the brake hose and line for 
cracks or seepage. The brake hose should 
be replaced every four years regardless of 
condition. 

12. When installing the hose and line, 
note that they should not contact the 
forks or frame at any point except where 
attachment clips are fitted. 

Assembly and Installation 

1. Thoroughly lubricate the piston as¬ 
sembly, primary cup, and check valve 
with brake fluid prior to assembly. 

2. Insert the primary cup and piston 
assembly into the master cylinder in that 
order. 

NOTE: A fake sure that the primary 

cup and check valve do not turn side¬ 
ways during installation. 

3. Install the stopper, then fit the 
snap-ring in its groove. Replace the snap- 
ring if it does not rotate smoothly in its 
groove. 

«. 4. Install the dust seal and seal stop¬ 
per. Make absolutely certain that the seal 
seats properly in the piston groove. 

5. Install the brake lever. 

6. Hold the cylinder and squeeze the 
lever to make certain that it operates 
smoothly. Put a finger over the hose con¬ 
nection: you should be able to detect suc¬ 
tion when the lever is released. 

7. Fill the reservoir with brake fluid 
and install the cap. 

8. Squeeze and release the lever sev¬ 
eral times until the fluid is pumped out 
the hose connection. Do not squeeze the 
lever to the limit of its travel or damage to 
the secondary cup may result. 

9. Squeeze the lever, cover the hose 
connection with a finger, then release the 
lever: it should return to its original posi¬ 
tion quickly and smoothly. 

10. Mount the assembly on the han¬ 
dlebar, and tighten the top mounting 
bolts first. 

11. Adjust the brake lever to have less 
than 3 /i6 in. free-plav. 

12. Connect the brake hose, fill the 
reservoir, and bleed the system as pre¬ 
viously described. 

Wheel Bearings 
REMOVAL 

Remov al of the wheel bearings neces¬ 
sitates removing the hub oil seals. These 
must be replaced with new ones upon 
reassembly. Clean the outside of the hub 


Speedometer Gear 
Connecting Rod 
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Front drum brake assembly 


before removing the wheel bearings. 

1. Remove the wheel and take out the 
brake plate. On disc brake models, un¬ 
screw the axle, and remove the speedom¬ 
eter drive mechanism. 

2. Remove any dust covers, dust seals, 
or axle spacers fitted to either side ol the 
hub. 

3. Pry out the oil seals on either side of 
the huh using a small screwdriver, or, 
preferably, an elbow-shaped tool. 

4. Remove the bearing retainer snap- 
ring (if fitted). 

5. Remove the first bearing In tapping 
the bearing spacer tube; the spacer tul>e 
can be remov ed with the first bearing. To 
remove the remaining bearing, reach 
through the hub with a drift and tap the 
bearing evenly around its circumference. 
When removing the bearing, keep the 
bearing surface at a 90° angle to its seat in 
the hub. 

NOTE: On some models , especially 
high mileage machines, the huh should 
he heated gently with a propane torch 
in the vicinity of the hearing bosses to 
facilitate removal. 

INSPECTION 

NOTE: The follow ing hearing inspec¬ 
tion checks refer to the sprocket huh 
hearing as well as the wheel heat ings. 

1. Clean the bearings and spacer tube 


in a suitable solvent, removing all of the 
old grease. At this point, it would be wise 
to clean out the hub as well. 

2. Check the bearing bosses in the hub 
for scuffs, cracks, or distortion. If they are 
in any wav damaged, the hub must be re¬ 
placed. 

3. Check the condition of the spacer 
tube and replace if damaged. 

4. Apply a few drops of light oil to the 
bearing, and spin it. The bearing must ro¬ 
tate smoothly and freely. Any roughness 
or binding in rotation will necessitate a 
new bearing. 

5. Place the bearing on a flat surface. 
Place your fingers on the outer bearing 
race to hold it steady. Try to move the 
inner race back and forth. In a good bear¬ 
ing, it will not be possible to move the 
inner race. If it is, the bearing must be re¬ 
placed. 

6. Note that bearings must be replaced 
in pairs. 

ASSEMBLY 

1. Obtain a good grade of wheel bear¬ 
ing grease to lubricate the wheel bear¬ 
ings. 

2. Pack the grease in the bearing. A 
common method of doing this is to place 
a goodly amount of the grease in the palm 
of one hand. Taking the clean, dry, bear- 



Fronl disc brake assembly 
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Hr.ir lir.lkr assi’inltK Hi 


iu)4, pre*ss oik* section ol it into tin* 
gre*use*. Turn the* be*ariug until tlu* grease 
lias het'ii deposited around tlu* entire cir¬ 
cumference. Tlu* packing process is com¬ 
plete when tlu* urease begins to tome out 
ol the upper side of the bearing. Place an 
amount of grease in the hub as well. 



Installmi* a \vln*c*l hrarinn 

3. Heat either sitle of the wheel hub 
with a propane torch as on removal of the 
bearings. Place one of the bearings in the 
hub, and make sure that it is seated. 

Any bearing to which a retainer is fit¬ 
ted should be installed first. On most ma¬ 
chines tlu* axle can be used as a drift to 
install the first bearing. Insert the axle 
into the bearing until the larger diameter 
end rests on the bearing. Center the bear¬ 
ing in the bearing boss, then strike the 
axle sharply until the bearing is seated. 

4. Fit the spacer, and install tlu* other 
wheel bearing. 

5. Press in new oil seals oh both sides 
of tlu* hub. 

f>. Tighten the axle to 51-80 ft lbs. on 
disc brake* vv heels. 


FRONT FORKS 
Early Type 

REMOVAL AND DISASSEMBLY 

1 Remov e tlu* front wheel and fender. 

2. If a disc brake is fitted, remove tlu* 
aliper from the* left fork leg. 

3. Remove tlu* fork filler caps. 

4 Omseu tlu* upper (if fitted) and 
lower trinle clamp pinch-bolts. 
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Kemnvitu! tin- Imk filler caps 


5. Withdraw the fork legs one at a time 
from the steering stem. 

6. Remove* the spring from the top of 
tlu* fork tube and invert the fork leg over 
a suitable container to pour out the oil. 


Lonsnunu I lie Inwrr triple c lamp pmC li Ixills 

Chain Wrench 



ItmiKivi hi* tin* slid, r mil 

7. Clamp the bottom of tlu* lork slider 
in .i wood jaw \ ise, lift up tlu* slider dust 
seal, and unscrew the slider nut wilh a 
chain vv rench or pipe wrench 

NOTE: If nr it her of these tools are 




auiilahle , irrcjp the slider nut uith a 
pieic of old inner tube and tighten a 
heater hose (lamp around the inner 
tube With the clamp tightened ve- 
eurehf, grasp the scrcu fitting u ith a 
pair of t isC’gripx and unscreu the 
nut. 

8. Grasp tlu* lork tube with one hand 
and the slider with tlu* other and pull 
them apart. 

9. Remove tlu* oil seal from the slider 
nut. 

INSPECTION 

1. Measure tlu* free-length of tlu* fork 
spring. Replaee both if either is found to 
be Ipss than the srr\ ice limit given in the 
“Chassis Specifications" chart at tlu* end 
of this section. 

2. Install the fork tube and sliding 
hushing into tlu* slider. Check that tlu* 
tube slides smooth]), with a minimum of 
pla\. 

3. Check tlu* inside bore of tlu* sliding 
bushing for score marks. Replace if 
scored. 

4. Inst.ill tlu* sliding bushing on the 
fork tube and check for pla>, if play is ex¬ 
cessive replace the hushing. 

5. Install the sliding hushing into the 
slider, it should lu* a light press fit. If it is 
a loose* fit in the* slieler replace tlu* bush¬ 
ing. 

6. Check the* fork tube for any dents, 
score* marks or bends, replaee* if defec¬ 
tive*. The plating must be in gone! condi¬ 
tion. 

7. Inspect the slider and the slider nut 
for broken or stripped threads, and re¬ 
place* as necessary. 

8. Inspect the fille*r cap ()-ring and re¬ 
place it if it is torn, cracked, e>r nicked. 

ASSEMBLY AND INSTALLATION 

1. Install a new oil seal into the* slider 
nut and lubricate it before installing it on 
the fork tube. 

2. Install the fork tube and slieliug 
bushing into tlu* slider and screw tlu* 
slider nut onto tlu* slieler securely. 

3. Slip the* elust se*al down over the* 
slider nut. 

4. Fill the forks with the correct 
amount and grade* of oil and install tlu* 
spring holder and the spring. 

5. To install the fork legs, slip them up 
and through the* steering stem. Replace 
the* fdle*r caps, and tighten the lower tri¬ 
ple* clamp pinch-holts making sure* that 
the* top of the fe>rk legs are even with the 
top of the uppe*r triple clamp. 

6. Check that the fille*r caps are tight 
and tighten) the* uppe*r triple ( lamp pinch- 
bolts (if fitted). On models with a disc 
brake, refit tlu* caliper to the* left fork leg. 

7. Install the* front fender and wheel, 
and check the* forks for smooth and 
proper operation 

Later Type 

The late-t> pc forks are* used on late* 
model 400-750 machines. 

REMOVAL AND DISASSEMBLY 

1. Refer to Steps 1-5 under "Early 
Type" forks for removal procedures. 

2. Remove* the fork spring and pour 
out tlu* oil. 
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3. Remove the dust cover from the top 
oi the fork si icier. 

4. Remove the alien bolt from the bot¬ 
tom of the fork slider. The damper cylin¬ 
der into which the alien bolt is threaded 
may turn with the bolt making removal 
impossible. If this happens, it may be 
possible to free the bolt using an impact 
driver. Alternately, a special tool is used 
which is threaded to the top oi the cylin¬ 
der, holding it in place while the, alien 
bolt is removed. 

5. After removing the alien bolt, sepa¬ 
rate the fork slider from the fork tube. 



Using (tic sjx'ci.il loot to remove the slider alien 
holt 


6. Remove the circlip from the bottom 
oi the fork tube to remove the damper 
components. 

7. Remove the slider oil seal circlip 
and pry out the slider. Xew seals must be 
used on assembly. 

INSPECTION 

1. Measure the free length of the fork 
springs and compare to the serviceable 
limit given in the “Chassis Specifica¬ 
tions” chart. 

2. Clean the damper components in a 
solvent and check for wear, especially of 
the cylinder ring. Lubricate all compo¬ 
nents before assembly. 

ASSEMBLY AND INSTALLATION 

I. Assembly is the reverse of disas¬ 
sembly'. A special tool is used to install 
the cylinder components into the fork 
leg. 



Using the s|H*cial tool to assemble the lale type 
front fork 


2. Press new oil seals into the sliders 
insuring that they are not tilted and are 
fully seated. Install the washer and cir¬ 
clip, being sure that it is seated in its 
groove. Lubricate the seal lips with fork 
oil before installing the slider on the 
tube. 

3. Refer to Steps 3-7 under “Early 
Type” forks for remaining operations. 


STEERING STEM ASSEMBLY 
Bearing Adjustment 

On models equipped with a friction 
steering damper, the damper should lie 
loosened (counterclockwise) as much as 



39 40 

loiter typo tork assembly 


1. 

Fork lack assembly 

17. 

Gasket 

2. 

Filler cap 

18. 

Spacer 

3. 

Oring 

19. 

Spring guide 

4. 

Gasket 

20. 

Fork spring 

5 

Washer 

21. 

Fork tube 

6. 

Upper triple clamp 

22. 

Cylinder assembly 

7. 

Pinch bait 

23. 

Piston 

8. 

Lackwasher 

24. Circlip 

9 

Pinch bolt 

25. 

Dust cover 

10. 

Lockwosher 

26. 

Circlip 

11. 

Nut 

27. 

Washer 

12. 

Headlight brocket, left 

28. 

Oil seal 

13. 

Headlight bracket, right 

29. 

Fork slider, left 

14. 

Guide 

30. 

Fork slider, right 

15. 

Guide 

31. 

Drain plug 

16. 

Washer 

32. 

Gasket 


33. Allen bait 

34. Lockwosher 

35. Stud 

36. Axle cop 

37. N u t 

38. Steering item 

39. Pinch ball 

40. Lockwosher 

41. Reflector 

42. Domper rubber 

43. Steering stem bolt 

44. Washer 

45. Washer 

46. Stem locknut 

47. Cap 

48. Bearing race 


possible so that it does not interfere with 
the bearing movement while checking or 
adjusting the bearings. If an oil damper is 
fitted, remove it from the steering stem. 

1. The steering stem bearings are un¬ 
caged Va in. balls. They are adjusted by 
means of a ring nut beneath the upper 
triple clamp. 

2. To check bearing adjustment, sup¬ 
port the front wheel off tne ground. Grasp 
the tip of the front fender, place your 
other hand beneath the lower triple 
clamp at the frame lug. 


3. Attempt to move the fork by pulling 
up on the tip of the fender. If play or 
movement can be felt, at the lower triple 
clamp, the bearings are adjusted too 
loosely or worn. 

4. Turn the forks slowly from lock-to- 
lock. Movement should be smooth, si¬ 
lent, and efTortless. If any binding or un¬ 
even movement is felt, the balls and 
races are either too tightly adjusted or 
they are worn. If the steering feels uni¬ 
formly stiff, the bearings are too tightly 
adjusted. If any noise is noted, the bear- 
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ings arc damaged, or some are missing. 

5. With the front wheel off the ground, 
release the front forks from a few degrees 
off the centered jxisition. The forks 
should fall freely to either side of their 
own weight. If the> w ill not, the hearings 
art' too tighth adjusted, the steering stem 
is bent, the races are extremely worn, or 
some of tin* hearings are missing. 



Xiljusdni’ llu* steering head hearings 


6. To adjust the hearings, remove the 
front wheel, front forks, handlebars, and 
the upper triple clamp. The hearings are 
adjusted 1>> means of the stem adjuster 
nut under the upper triple damp. 

7. Tighten or loosen the adjuster nut a 
little at a time until the steering stem ad¬ 
justment conforms to that outlined above. 
Temporarily install the forks, upper tri¬ 
ple damp, and the steering stem nut to 
check the adjustment. 

8. If proper adjustment is not possible, 
the hearings and races will probably 
need to be replaced. 


Disassembly 

1. Remove the front wheel, front forks, 
and handlebars. If a friction steering 
damper is fitted remove it by removing 
the cotter pin from under the lower triple 
clamp, and unscrewing the damper rod 
and removing the friction plates. If an oil 
shock is fitted unbolt it from the lower 
triple clamp. 

2. Disconnect the wiring inside the 
headlight shell, and remove the head¬ 
light shell. 

3. Unscrew the steering stem nut and 
disconnect the speedometer and tachom¬ 
eter cables from their instruments. Re¬ 
move the upper triple clamp. 

•4. Loosen the steering stem adjuster 
nut with a pin wrench, then hold the 
steering stem up while unscrewing the 
adjuster nut the rest of the way ofT. Re¬ 
move the steering stem top cone race and 
hall bearings from the top race. 

5. Carefully pull the steering stem out 
from the bottom. Some of the hall hear¬ 
ings from the lower race will probably 
fall out at this time so be prepared for 
this. 

6. Remove the bottom cone race, dust 
seal, and dust seal washer from the steer¬ 
ing stem if the> art* to he replaced These 
w ill have* to he pried off w ith a chisel, 
therefore only remove them if necessary. 

CAUTION: Take rare not to damage 

the steering stem u hen ret nm trig the 

/inter rone rare. 
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KetnoMng llu* lower cone rare from llu* sterling 
stem 

7. The bearing races in the frame lug 
arc* a press-fit and should not he removed 
unless replacement is necessary. If re¬ 
placement is necessary the old races can 
Ik* removed by reaching through the 
frame lug with a suitable punch and tap¬ 
ping the race evenly around its circumfer¬ 
ence to remove it from the inside ol the 
frame lug. Be sure that the race does not 
become cocked in its seat upon removal. 


I 



New race's are installed with a suitable 
sized hearing driver: i.c\, one which will 
drive the race square* into this seat. Be 
certain that the* race goes straight in. 

These races can also he* installed using 
a block of hard wood of sufficient size to 
cover the race in place of a bearing driver. 


Inspection 

1. Wash the* ball bearings in a suitable 
solvent. 

2. Clean all of the old grease from the 
hearing race surfaces, steering stem, and 
frame lug. 

3. Inspect the* hearing race surfaces. 
They must he clean and smooth. That is 
free from any cracks, scoring, rust, or in¬ 
dentations Run your finger around each 
of the bearing races. Note any rough¬ 
ness or ripples on the race surface. If 
any imperfections are noted, both the 
sets of races and all of the halls must be 
replaced 

4. Check the halls themselves for rust, 
pitting, scoring, or flat spots. If the balls 
are found to be defective in any way, the 
balls and both sets of races must be re¬ 
placed. 

NOTE: Halls and races must always he 

replaced in a set as worn races will de¬ 
stroy new halls and worn halls will de¬ 
stroy new races. 

5. Check the dust seal for condition 
and replace if torn or cracked. 

6. Check the steering stem for cracks 
or a bent condition; this is especially im¬ 
portant il the hike has been involved in a 
spill. 

Installation 

I Install the dust seal washer, dust 
seal, and low er cone race on the steering 
stem. Use a good grade of hearing grease 
to coat the bottom cone race and the 
upper race in the frame lug. 

2. Embed 19 halls into the grease in 
both the bottom cone race* and tin* top 
race. 

3. When the balls are in place, slip the 
steering stem through the frame lug and 
hold it in place while refitting the top 
cone race and threading on the adjuster 
nut. 

4. Tighten the adjuster nut all of the 
was by hand, rotating the steering stem 
to work the grease into the halls. 


Disc Brake Specifications 


Mramrcmcni 

Standard (in. mm) 

Serurr l.iniit rn mm) 

Disc thickness (twn-picee caliper) 

(one-piece caliper) 

0.276/7.0 

0 27-0 2S/G.9-7.1 

0 217/5.5 
0.21/6.0 

Disc run-out 

Less than 0.001/Lcss than 0.1 

0 012/0.3 

Caliper c\lincler ID (two-piece caliper) 

1 5031 -1.5039/38.1 S-3S.20 

1.5045/38.215 

Caliper cylinder ID (one-piece caliper) 

1.687-1 6S9/12.850-12 900 

1 69/12.92 

Caliper piston OD (two-piece caliper) 

1 5006-1.5019/38.115-38 118 

1.5002-38.105 

Caliper piston OD (one-piece caliper) 

1 685-1 686/ 12 788-42.820 

1.68/12.75 

Master cylinder, cyliudrr ID 

0.5512-0.5529/1 1 00-M.01 

0.55 13/ M 08 

Master cylinder piston OD 

0 5195-0.550ft /13.95-13.98 

0 5196/13.960 

Master cylinder primary, 
secondary cup diameter 

0 577-0.596/1 1.65-15.15 

0.571/1 *1.50 

Master tslindcr sprint; frcc-lrngth 

201/51 0 

1.89/18.0 
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Chassis Specifications 


250-400 


500-750 


Measurement 

Standard (in./mm) 

Service Limit (in. 

Swing arm pivot shaft 

0.004/0.1 

0.020/0.5 

run-out 



Swing arm sleeve/bushing 

0.0059/0.15 

0.0217/0.55 

clearance 



Rim run-out 

0.04/1.0 

0.12/3.0 

Front (drum brake) drum ID 

7.087/180.0 

7.116/180.75 

Rear drum ID 

7.087/180.0 

7.116/180.75 

Brake lining thickness 

0.20/5.0 

0.12/3.0 

Front drum brake 
spring free-length 

1.85/47.0 

1.97/50 

Rear brake spring 
free-length 

2.20/56.0 

2.32/59.0 

Front fork spring free-length 

14.21/361.0 

13.78/350.0 


General Torque Specifications 

Coarse Threads 


Dinmeter 

Torque 

(mm) 

(ft lb j) 

5 

2.5-3.5 

6 

4.6-6.4 

8 

11.6-15 9 

10 

22.4-30.4 

12 

39.1-54.2 

14 

60.0-83.2 

16 

94.0-130 

18 

130-181 

20 

188-253 

l 

Fine 1 Threads 

Diameter 

Torffue 

(nmi) 

(ft Ibi) 

5 

2.5-35 

6 

4.0-56 

8 

9.8-13.4 

10 

18.4-25.3 

12 

32.5-44 8 

14 

53.5-73.8 

16 

83.2-116 

18 

123-166 

20 

166-239 


Measurement 

Standard ( in./mm ) 

Service Limit (in. /mm) 

Swing arm pivot shaft 

0.004/0.1 

0.020/0.5 

run-out 



Swing arm sleeve/bushing 
clearance 

0.0059/0.15 

0.0217/0.55 

Rim run-out 

0.04/1.0 

0.12/3.0 

Front (drum brake) drum ID 

7.874/200.0 

7.904/200.75 

Rear drum ID (HI) 

7.087/180.0 

7.116/180.75 

Rear drum ID (112) 

7.874/200 

7.904/200.75 

Brake lining thickness 

0.20/5.0 

0.12/3.0 

Rear brake spring 
free-length (HI) 

2.36/60.0 

2.48/63.0 

Rear brake spring 
free-length (H2) 

2.62/66.5 

2.74/69.5 

Front drum brake spring 
free-length 

2.62/66.5 

2.74/69.5 

Front fork spring free-length 

13.58/345.0 

13.19/335.0 


3. Measure the distance between the 
top and bottom shock absorber mounts on 
both sides. The two measurements must 
be identical, or the swing arm will have 
to be replaced or fixed 

4. Check that the rear wheel mounting 
plates are parallel. 

5. Grasp the legs of the swing arm and 
attempt to move it from side-to-side. Any 
noticeable side-play will indicate that the 
swing arm bushings in the frame need re¬ 
placement. 

The swing arm is most likely to be 
damaged if the machine is operated for 
any length of time with a broken or other¬ 
wise defective shock absorber. 

REMOVAL 

1. Proceed as above. Then remove the 


swing arm pivot shaft nut, and pull out 
the pivot shaft. 

2. Remove the swing arm. Note the 
dust caps and O-rings on either side of 
the swing arm. 

3. The swing arm should be inspected 
for cracks or fractures, especially around 
the welds. 

After removal of the swing arm, the 
short sleeves and steel bushings can be 
replaced. This should be done every 
10,000 miles, or more often depending on 
how the machine is used, or if the bush¬ 
ings are worn (see “Inspection,” above). 

INSTALLATION 

Installation is the reverse of the re¬ 
moval procedure. Be sure that all nuts 
and bolts are secure before operation. 


5. Tighten the adjuster nut until the 
steering stem turns freely, but has no 
play. 

6. Install the fork tubes, headlight as¬ 
sembly, and upper triple clamp, flat 
washer, and steering stem nut. Check 
that the stem moves freely of its own 
weight when released from 5°-10° off 
center. 

7. Install the front fender, front wheel, 
and handlebars. 

SWING ARM 

All Models 
INSPECTION 

1. Disconnect the chain. Remove the 
rear wheel and sprocket assembly. 

2. Remove the shock absorbers and 
chain guard. 



Swing ann assembly 
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Brake Lever 
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MAINTENANCE 

NOTE: Common rnain/enanee proce¬ 
dures are explained in detail in "Gen¬ 
eral Information” 


LUBRICATION 
Checkina Oil Level 

1. A dipstick is fitted to the filler cap 
on top of the crankcase to check the oil 
level. To get an accurate level reading, 
the engine must he warm, and the ma¬ 
chine must be parked on the center stand 
on a level surface. 

2. The dipstick should he fully 
screwed into its threads when checking 
the oil level. 

3. Maintain the level between the 
marks. 

CHanqino Oil 

1. The oil change interval is 1,800 
miles. SAE IOW-40, 10W-50, or 20W-50 
service rating “SD” or “SE” is recom¬ 
mended. 

2. Change oil when the engine is at 
operating temperature. The machine 
should he parked on the center stand and 
on a level surface to ensure full drainage 
of the oil. 

3. Remove the filler cap. Remove the 
drain plug from the bottom of the crank¬ 
case and allow the oil to drain. 

4. Clean off the plug (it is magnetic to 
trap metal particles). Check the condition 
of the O-ring. Refit, tightening the plug to 
14.5-18 ft lbs. 

5. If the filter is to be changed, refer to 
the following section. 

6. Add the correct grade and quantity 
of oil. If the filter has been changed, add 
3.0 1/3.2 qt. If the filter has not been 
changed, add 2.6 1/2.8 qt. 

7. Allow the engine to idle for a few 
minutes, then check the oil level and top 
up if necessary. 



Oil Filter 

1. A cartridge-type oil filter is fitted to 
the bottom of the crankcases. The filter 
should lx» changed at every other oil 
change or at intervals of about 3,600 
miles. 

2. Drain the oil as descrilx*d above. 
Unscrew and remove the oil filter. 

3. Install the new filter element ensur¬ 
ing that the O-rings are in good condition 
and properlv fitted. Tighten the filter to 
11-14.5 ft lbs. 

4. Add 3.0 1/3.2 qts of oil to the engine, 
♦hr»n check oil level as described above. 
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General Specifications 

KZ40VP , KZ400S 


ENGINE 


Displacement (cc) 

389 

Bore \ Stroke (inm) 

64 x 62 

Compression ratio 

9.0 : 1 

Lubrication 

trochoid oil pump; wet sump s\stem 

Car Ini ret ion 

Twin Keihin constant velocity CVB 36 

Ignition 

Battery and coil 

Starting 

electric and kick kick 

TRANSMISSION 


Type 

constant mesh 

No. speeds 

5 

Clutcn 

wet, multi-disc 

Cear ratios (; 1) 


1st 

2.751 

2nd 

1.684 

3rd 

1.273 

•1th 

1.040 

5th 

0.889 

Primary reduction (: 1) 

2.435 

Final reduction (: 1) 

3.000 

Overall drive ratio (: 1) 

6.493 (high gear) 

CHASSIS 


Dry weight (lbs) 

375 366 

Wheelbase (in.) 

53.5 

Overall length (in.) 

81.6 

Overall width (in.) 

31.8 31.1 

Ground clearance (in.) 

4.93 

Brakes 


Front 

Dise Drum, twin-leading shoe 

Rear 

Drum, single-leading shoe 

Tires 


Front 

3.25 x 18 

Rear 

3 50 x 18 


Oram Plug Oil Filler 



'O” Rings 


Oil filter and drain plug O-rings 

FRONT FORKS 
Checking Oil 

1. Front tork oil level should be 
checked about every 3,600 miles. 

2. Support the front wheel off the 
ground. 

3. Remove the filler cap from the top of 
each fork and insert a suitable rod into 
the fork to check the level. Oil level 
should be 340-360 mm (13.4-14.1 in.) 
from the top of the fork tube 



4. Add a quantity ot the type ot fork oil 
in use, if necessary, to bring the level up 
to the proper specification. 

Changing Oil 

1. Fork oil should be changed about 
every 6,200 miles. 

2. SAE 5W-20 oil is recommended. 
Fork capacity is 150-170 cc (5.1-5.8 oz) 
for each leg. 

3. Remove the drain bolt from the bot¬ 
tom of one slider. Apply the front brake 
and push forward on the handlebars with 
the machine off its stand to pump out the 
oil. Repeat with the other fork leg. 

4. After fitting the drain bolts, and with 
the machine on the center stand and the 
front wheel supported off the ground, re¬ 
move the filler caps from the top of each 
fork leg and add the correct grade and 
quantity of oil. 

5. Check the condition of the filler cap 
O-rings, then refit and tighten them to 
18-22 ft lbs. 

CHASSIS LUBRICATION 


1. The swing arm is fitted with a 



Swing arm grease fitting 


Checking fork oil level 
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grease nipple and should be lubricated 
with a high-quality chassis grease about 
every 1,800 miles. Apply grease until 
some appears at either end of the swing 
arm. 

2. At the same intervals, lightly oil 
brake lever fittings and carburetor link¬ 
age. Lubricate controls and cables. 

3. Lubrication of the wheel bearings, 
brake cams, speedometer gear hoysing, 
and steering stem bearings is required 
every 2 years or about 12,000 miles. Use a 
high-quality' bearing grease for these 
operations. 

Refer to “Chassis” for procedures. 


SERVICE CHECKS AND 
ADJUSTMENTS 


Drive Chain 

1. The chain should have 20-25 mm 
(%-l in.) of total up and down movement. 
This is measured in the middle of the 
lower chain run and at the tightest point 
of the chain, if such a tight spot exists. 

2. When checking chain slack, the ma¬ 
chine should be parked on the center 
stand, and the chain must be clean and 
well-lubricated. 

3. If adjustment is necessary', remove 
the safety clip and loosen the brake an¬ 
chor nut on the brake plate. Loosen the 
axle nut after removing the cotter pin. 



Loosening the coupling sleeve nut 


4. Loosen the coupling sleeve nut. 

5. Loosen the adjuster bolt locknuts. 
Tum the adjuster bolts in or out until the 
proper chain slack is attained. Be sure 
that the index notch on the adjusters 
align with the same swing arm reference 
mark on both sides. 

6. Tighten the adjuster bolt locknuts, 
the coupling sleeve nut, and the axle nut. 
Recheck chain slack. If correct, fully 
tiehten the axle nut to 95-116 ft lbs. 



Adjusting the chain 


Tighten the brake anchor nut to 20-22 ft 
lbs. The use of new cotter pins is recom¬ 
mended. 

7. Check rear brake and brake light 
switch adjustments. 

8. Periodically (1,800 miles) the chain 
should be checked for wear. Refer to 
“Chassis.” 

Clutch 

1. Using the adjuster at the handlebar, 
maintain clutch cable free-play so that 
when the clutch lever is pulled, there is a 
gap of 2-3 mm (0.08-0.12 in.) between the 
lever and the lever bracket before the 
clutch begins to disengage. 

r 


Lock Nut 



Adjustments clutch 


If clutch operation is not satisfactory in 
spite of the above adjustment, or if new 
plates have been fitted, proceed as fol¬ 
lows: 

2. Slide back the dust cover from the 
cable adjuster located about halfway 
along the cable. Screw the adjuster in to 
put as much slack in the cable as pos¬ 
sible. 

3. Loosen the locknut at the handlebar 
cable adjuster and tum the adjuster so 
that there is a gap of 5^6 mm (0.20-0.24 
in.) between the adjuster and the locknut. 

4. Remove the clutch adjusting cover. 
Loosen the locknut and back the adjust¬ 
ing screw out 3-4 turns. 

5. Tum the screw in until resistance is 
felt, then back it out Yi turn and tighten 
the locknut. 

2-3 mm 




Proper clutch cable free-play 

6. Take up all of the cable slack with 
the main cable adjuster. Refit the adjuster 
dust cover. 

7. Use the handlebar adjuster to give 
the correct amount of clutch cable free- 
play as in Step 1. 

Throttle Cables 

1. Loosen the locknuts for the throttle 
cable adjusting nuts at the twist-grip, and 
screw both adjusting nuts in to yield as 
much cable free-play as possible. 




Turning the decelerator adjusting nut out 



Decelerator cable adjuster at the carhuret'H 


2. Turn the adjusting nut tor the decel¬ 
erator cable out three turns. If this takes 
up all the play at the twist-grip, loosen 
the decelerator adjuster locknut (at the 
carburetors), and turn the adjuster to 
yield a small amount of free-play, then 
tighten the locknut. 

3. Tum the accelerator cable adjusting 
nut at the twist-grip out until twist-grip 
play is almost gone, then tighten the lock¬ 
nut. 

4. Tum the decelerator adjusting nut 
in until the desired amount of twist-grip 
free-play is obtained, which should gen¬ 
erally be about 10-15° of grip rotation. 

5. Check the tightness of all locknuts. 
Cheek throttle operation before riding 
the motorcycle. 

Front Drum Brake 

1. Use the lower cable adjusting nut to 
maintain the proper adjustment. When 
the brake is fully applied, there should 
be 55-65 mm (2.2-2.6 in.) between the 
brake lever and the twist-grip. 

2. Make minor adjustments using the 
adjuster at the handlebar. 



55 65mm 

11* 1 



Proper front drum brake lever free-play 


3. Check brake wear by means of the 
wear indicators fitted to the brake plate. 
The indicators must stay within the “Us¬ 
able Range” when the brake is fully ap¬ 
plied, or linings must be replaced. 

4. When the brake is fully applied, the 
angle formed by the cable and the main 
brake lever at the brake plate must h* 1 
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An angle m excess of SO-WF will resull in reduced 
l>r.ik«* ellectisenevs 


\n itliin 80-90°. If the angle exceeds this 
amount, brake effectiveness will he re¬ 
duced. Further, the main and secondary 
brake levers should be parallel. This ad¬ 
justment can be made with the threaded 
connecting rod, but is usually not neces¬ 
sary unless the brake plate has been dis¬ 
assembled, or new shoes have been fit¬ 
ted. Refer to “Chassis” for this 
procedure. 

Front Disc Brake 

1. Cheek pad wear. When either pad is 
worn down to the stepped portion, re¬ 
place both as a set. 

2. Check fluid level. A level line is 
inscribed on the inside of the master cyl¬ 
inder reservoir. The fluid level may drop 
very slightly as the pads wear. Before 
adding fluid, refer to the “Chassis” sec¬ 
tion which provides proper procedures 
for disc brake work. 

The brake fluid should be changed 
each year or every 6,200 miles, which¬ 
ever comes first. Refer to “Chassis” for 
procedures. 



D isc brake lever adjuster 


3. Check brake lever play. I he tip ot 
the lever should not move more than 5 
mm (0.10 in.) before the brake is applied. 
If adjustment is necessary, an adjusting 
bolt is fitted to the underside of the lever 
bracket. Bend down the tab on the lock- 
washer, loosen the locknut while holding 
the adjusting bolt steady, then turn the 
bolt very slightly so that lever travel is 
corrected. 

4. Tighten the locknut to 13-16.5 ft 
lbs. Bend down the lockwasher tab. 

Rear Brake 

1. The brake pedal is adjustable for 
position. It should l >e set so that the 
knurled surface of the pedal is 20-30 mm 
0.8-1.2 in.) below the top of the footpeg 
rubber. 
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Brake pedal free-ptav 


2. If adjustment is necessary, back off 
the brake adjusting nut. Loosen the lock¬ 
nut on the pedal height adjustment bolt, 
and turn the bolt so that pedal height is 
correct. Tighten the locknut. Adjust the 
rear brake. 

3. The brake is correctly adjusted if 
the pedal is free to move 20-30 mm 
(0.8-1.2 in.) before the linings contact the 
drum. Adjustment is made with an adjust¬ 
ing nut on the end of the brake rod. 

4. When the brake is fully applied, the 
wear indicator must be within the “Us¬ 
able Range” or the lining will have to be 
replaced. Further, the angle formed by 
the brake lever and rod when the brake is 
applied should be about 80-90°. If the 
angle exceeds this amount, braking effec¬ 
tiveness will be reduced. It is possible to 
remove the lever from the brake cam and 
reposition it so that the proper angle is 
not exceeded when the brake is applied. 

5. After adjusting the brake, check the 
operation of the brake and the adjustment 
of the brake light switch. 

Brake Light Switch 

1. The front brake light switch for disc 
brakes is not adjustable. The front drum 
brake light switch does not need routine 
adjustment. 



2. The rear brake light switch is fitted 
to a slotted bracket and secured by a lock¬ 
nut. The brake light should go on after 
about 15 mm (0.6 in.) of pedal travel, or 
shortly before the linings contact the 
drum. Make the adjustment by loosening 
the locknut and moving the switch up or 
down as necessary* Moving the switch up 
will allow the light to go on sooner and 
vice versa 

CAUTION: Do not turn the switch 
body itself during adjustment or the 
electrical connections may be dam¬ 
aged. 


Headlight Adjustment 

• 1. Set the machine about 25 feet away 

from and perpendicular to a wall, prefera¬ 
bly of a color which reflects light wt>U- 

The machine should be off the stand, 
and with a rider putting his weight on the 
machine as in operation. 

2. Switch on the high beam. The head¬ 
light high beam should he parallel to the 
ground and should hit the wall directly in' 
front of the machine. 

3. Vertical adjustment is made by loos 
ening the two headlight shell mounting 
bolts slightly and pivoting the shell up or 
down. 

4. Lateral adjustment is accomplished 
by means of the screw on the right-side ol 
the headlight. 

Steerinq Stem Bearings 

1. The bearing adjustment should be 
checked about every 3,600 miles. Refer 
to “Chassis” for inspection and adjust¬ 
ment orocedures. 


FUEL SYSTEM 

1. Fuel system maintenance involves 
cleaning the petcock filter, cleaning or 
replacing the air cleaner, and cleaning 
the carburetors. 

This should be done about every' 1,800 
miles. 

2. Shut off the fuel, and place a funnel 
or a channel-shaped piece of cardboard 
or heavy paper beneath one of the carbs. 
Remove the float bowl drain plug and 
allow the fuel to drain into a suitable con¬ 
tainer. Repeat with the other carb. Refit 
the drain plugs. Check for leaks before 
operating the machine. 

At more frequent intervals, the carbu¬ 
retors should be removed, disassembled, 
and cleaned. Refer to “Fuel System” for 
procedures. 

3. Be sure that the fuel petcock is 
“Off.” Unscrew and remove the sedi 
ment cup. Reach into the petcock body 
and pull out the O-ring and filter screen 
strainer. Clean in solvent. If the screen is 
punctured, replace it. 

4. Place a container beneath the pet¬ 
cock and turn it to the “Reserve” position 
which will serve to remove any watei 
which may have accumulated in the bot¬ 
tom of the gas tank. 

5. Check the condition of the O-ring, 
and replace it if damaged. Install the 
strainer, O-ring, and sediment cup, and 
tighten it securely. Check for leaks be¬ 
fore operation. 

Air Cleaner Service 
REMOVAL 

1. Remove the left sidecover. 

■2. Remove the air cleaner housing 
sidecover screw at the lower portion of 
♦he sidecover, and remove the element. 

SERVICE 

1. Clean the element by washing it in 
a non-oily solvent. Dry it by applying 
compressed air from the inside of the ele¬ 
ment. 
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Removing the air cleaner 


NOTE: Do not use solvents with 
dangerously low flash points, or those 
which may leave an oily residue (such 
as kerosene). 

2. Check the condition of the element 
and replace it if tom or punctured. 

3. The maximum service life of the el-, 
ement is about 6,000 miles or 5 cleanings, 
whichever comes first. After this, a new 
element should be fitted. 

INSTALLATION 

1, Installation is the reverse of re¬ 
moval. Install the element so that the ele¬ 
ment holes match the air cleaner ducts. 


Maintenance Data 


Fuel tank (1/gal) 

14/3.70 

Engine (1/qt) 
when changing oil 
only 

2.6/2.8 

w hen changing oil 
and filter 

3.0/3.2 

Front forks (cc/oz) 

150-170/5.1-5.8 

Tire pressure (psi) 
Normal 

Front/Rear 

25/28 

High-speed 

Front/Rear 

28-31/31-34 

Tire tread depth 
(mm/in.) 

Standard 

Front 

4.4/0.17 

Rear 

6.3/0.25 

Service limit® 

Normal riding 
Front 

1.0/0.04 

Rear 

2.0/0.08 

High-speed 

Front 

1.0/0.04 

Rear 

3.0/0.12 

Battery 

Voltage (v) 

12 

Rating (amp/hrs) 

400 D—I2ah/400S—6ah 

Continuous charging 
rate (amps) 

400D— 1.2/100S—0.6 


® May vary according to local regulations. The 
manufacturer’s standard is given 


Recommended Lubricants 


Engine 

SAE 10W-40, service rating “SD” or “SE” 
SAE 10W-50, service rating “SD” or “SE” 
SAE 20W-50, service rating “SD” or "SE” 

Forks 

SAE 5W-20 

Control Cables 
Motor oil 

c Graphite-base lubricant 


NOTE: Common tune-up procedures 
are explained in detail in “General In¬ 
formation 

IMPORTANT: In all relevant proce¬ 
dures, note that the normal direction 
of rotation of this engine's crankshaft 
is counterclockwise when viewed from 
the right-side. 


CAM CHAIN ADJUSTMENT 

1. The cam chain adjuster is located 
between the cylinders at the front of the 
engine. 

2. Remove the breaker point cover 
from the right-side of the engine. Re¬ 
move the cam chain tensioner cap and O- 
ring. 

3. Remove the spark plugs. 

4. Turn the engine over using a 17 mm 
wrench on the crankshaft nut at the 
points compartment. Turn the crankshaf 
counterclockwise while observing tf 
tensioner pushrod which is in the center 
of the pushrod guide. 

5. Continue turning the engine over 
until the pushrod reaches the innermost 
point, then stop. 


Molybdenum disulphide-base lubricant 

Tach, Speedometer Cables 
Light-duty grease 

Wheel Bearings, Steering Stem Bearings 
Waterproof, medium-weight bearing grease 

Grease Fitting 

Waterproof, medium-weight chassis grease 
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Adjusting the cam chain 


NOTE: Hold the crankshaft in place. 
Do not turn the engine backward. 

6. The end of the pushrod should be 
flush with the pushrod guide if adjust¬ 
ment is correct. If adjustment is neces¬ 
sary, loosen the large locknut on the ten¬ 
sioner, and turn the guide until the guide 
and pushrod are flush 

CAUTION: Ij the pushrod protrudes 
even a small bit from the guide, the ad¬ 
justment is too tight and damage may 
result. 

7. Tighten the locknut. Refit the ten¬ 
sioner O-ring and cap. Replace the point 
cover and spark plugs. 


Periodic Maintenance Intervals® 


Daily 

Brake adjustment 
Engine oil level 
Cable adjustments 
Chain slack 

Lights and safety equipment 
Weekly- 

Battery electrolyte level 
Spokes for tightness 
Tire pressure (cold) 

Every 150 Miles 

Lubricate drive chain 

Every 1800 Miles 
Change engine oil 
Grease swing arm 
Lubricate controls and ca’ '“s 
Check chain wear 
Adust carburetors 
Clean fuel system 
Clean and gap spark plugs 
Adjust cam chain 
Check points and ignition timing 
Clean air filter 

Every 3600 Miles 
Replace oil filter 

Checking steering head bearings 
Adust valves 
Check brake wear 
Check fork oil level 

Every 6200 Miles 

Replace air cleaner element 

Change fork oil 

Flush and renew brake fluid 

Every 12,000 Miles or 2 Years 
Repack wheel bearings 
Repack steering stem bearings 
Lubricate brake cams 
Lubricate speedometer gear housing 


® Based upon normal usage after break-in is com¬ 
plete 


VALVE ADJUSTMENT 

NOTE: Valves must be adjusted when 
the engine is cold. 

1. Remove the contact breaker point 
cover from the right-side of the engine. 

2. Remove the spark plugs. 

3. Remove the cylinder head cover 
caps from each side of the head. Remove 
the four valve clearance adjuster plugs. 

4. Correct clearance for all valves is 
0.10 mm (0.004 in.). 

5. Using a 17 mm wrench on the 
crankshaft nut at the points compartment, 
turn the engine over counterclockwise 
until the intake valve for the right cylin¬ 
der opens and begins to close. 

6. Continue turning the engine over 
in the same direction while observing the 
timing marks through the hole in the 
breaker plate. About l 2 3 4 5 A of a turn after the 
intake valve closes, the “T” mark will ap¬ 
pear. Align the “T” mark with the sta¬ 
tionary timing mark, as illustrated. 

7. The right-side piston has now 
been positioned at top dead center 
(TDC) on its compression stroke. Both 
valves for the right cylinder should be 
closed. 
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Checking valve adjustment 

8. Check the valve clearance by in¬ 
serting the proper-sized feeler gauge be¬ 
tween the valve stem and the rocker arm. 

9. If adjustment is necessary, loosen 
the rocker arm shaft locknut, and turn the 
shaft carefully in either direction to in¬ 
crease or decrease the clearance as nec¬ 
essary Refer to the illustration. Do not 
turn the shaft more than 180°. The punch 
mark on the shaft must continue to face 
inward toward the " + ” and marks. 

To increase valve clearance, turn the 
shaft toward the " + " mark; to decrease it, 
turn it toward the mark. 

10. Hold the shaft in position, while 
tightening the locknut to 18-22 ft lbs. 
Alter tightening, recheck clearance. 



Turn the rocker arm shafts as shown to increase nr 
decrease clearance 

1 1 Repeat the procedure for the other 
right cylinder valve. 

12. Turn the crankshaft 360° (one full 
turn) until the “T" mark again aligns. The 
left piston is now at TDC on its compres¬ 
sion stroke and the left cylinder valves 
can now be adjusted. 


CONTACT BREAKER POINTS 
Location 

1. The |x>ints are located beneath a 
cover on the right-side of the engine. 

2 A single set of points is used and 

750 


they are opened by a breaker earn fitted 
to the crankshaft. 

Replacement 

1 Replacement ol the jxiints is easily 
accomplished bv loosening the wire ter¬ 
minal nut, and disconnecting the primary 
wire and condenser wire from the jxiints 
terminal. Remove the points base screw 
and lift them oil Remove tin* condenser 
securing screw. 

2. Clean the contact surfaces of new 
points with a lion-oily solv ent prior to fit¬ 
ting. 

3. When connecting the primary wire 
and condenser lead, be sure that the insu¬ 
lating washers for the points terminal are 
all present and correctly installed. If 
there is continuity between the primarv 
wire and the engine (ground) when the 
points are open, the engine will not run. 

Gapping 

1. Clean the points if necessary before 
gapping. 

2. Remove the spark plugs. Using a 17 
mm wrench on the crankshaft nut, turn 
the engine counterclockwise until the 
points are open to their maximum gap. 
Check with a feeler gauge. Proper point 
gap is 0.3-0.4 mm <0.012-0.016 in.). 



Loosen llu* bast* screw anti move points with a 
screwdriver at ihe pry point to adjust gan 


3. If adjustment is necessary'* loosen 
the point base screw just enough to allow 
the points to be moved. Use a small slot- 
head screwdriver at the pry point pro¬ 
vided to adjust the gap. Tighten the 
screw and recheck. 

4. Clean off the points to remove any 
foreign matter which may have been de¬ 
posited by the feeler gauge. 

Lubrication 

1. A felt pad is |x>sitioned to hear 
against the breaker cam and distribute 
lubricant. 

2. Pn iodically, apply a bit of high tem¬ 
perature grease to the left-side of the pad. 
Do not overlubricate as this risks fouling 
the points. 


IGNITION TIMING 
Dynamic Timing 

1. Clean and gap the breaker jxiints. 

2. Hook up th<* strolx* light according 
to the manufacturer’s instructions. The 
timing marks are visible through the bi¬ 
section hole in the breaker plate. 

3. Start the engine. At idle, the "F” 
mark on the timing advance mechanism 



Full advance tuning marks 


must align with the stationary timing 
mark. At 3,000 rpm and above, the twin 
full-advance marks must align with the 
stationary timing mark. 

4. If adjustment is necessary, loosen 
the three breaker point base plate screws, 
and rotate the plate in either direction, as 
necessary, so that the marks align. 

5. Once timing has been set for the full 
advance marks or for the “F” mark, the 
other should align as well. If only one of 
them can he brought into alignment, sus¬ 
pect trouble with the automatic timing 
advance mechanism. 

6. When alignment is achieved, 
tighten the base plate screws art! re¬ 
check. 

Static Timing 

1. Clean and gap the points before 
checking the timing. 

2. Hook up the test light or ohm- 
meter—one lead to ground, the other to 
the points wire terminal. Be sure that the 
ignition is of! and the engine kill button 
is turned to an ’‘Off” position. 



Stationary advance timing mark "F” 


3. Using a 17 mm wrench on the crank¬ 
shaft nut, turn the engine over in the nor¬ 
mal (counterclockwise) direction, until 
the ”F" mark on the timing advance 
mechanism (visible through the inspec¬ 
tion hole in the breaker base plate) comes 
into view. 

4. Continue turning the engine over. 
As the * F mark aligns with the sta¬ 
tionary timing mark, the test light or 
meter should react, indicating that the 
jxiints have begun to open. 

5. If the points do not Ix»gin to open as 
these marks align, loosen the three 
breaker base plate screws after aligning 
the "F" mark and rotate the base plate in 
the direction necessary' so that the points 
just begin to open when the marks align. 
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CARBURETORS 
Adjusting Float Level 

Generally, float level need not be ad¬ 
justed unless fuel delivery problems 
have been noted, or if the machine has 
covered considerable mileage. 

1. Drain the float bowls hy removing 
the drain plugs. 

2. Fit float level gauge No. 57001-208 
to the float bowl. Turn on the fuel pet- 
cock. 



Checking carburetor fuel level 



Bend the tang to adjust fuel level 


3. The fuel level should be 2-4 mm 
(0.08-0.12 in.) below the carburetor 
body-to-float bowl mating surface.. 

4. If adjustment is necessary, remove 
the carburetors, take off the float bowls, 
and remove the float assemblies. 

5. Bend the float tang to correct the 
level. Bending the tang toward the carbu¬ 
retor body will lower the float level. 
Bending it down, or away from the carbu¬ 
retor body, will raise the float level. 

Idle Speed and Mixture 

NOTE: These adjustments must be 
made when the engine is at operating 
temperature. 

1. If engine idling is very poor, the fol¬ 
lowing procedure may be necessary: re¬ 
move the carburetors from the manifolds. 
Turn the pulley as far as possible and 
check that both butterfly valves are paral¬ 
lel to the carburetor bores. If they are not, 
loosen the pulley stop screw locknut and 
turn the stop screw so that this is 


achieved. Tighten the locknut. Install the 
carburetors and check cable free-play. 
This procedure will not ordinarily be 
necessary, and most routine tune-ups can 
start with Step 2. 

2. With the engine at operating tem¬ 
perature, back out the throttle stop screw 
until the engine idles at the lowest rpm at 
which it can run smoothly. 



Use the pulley stop screw if butterfly valves are not 
parallel to the bores when opened fully 


3. '1 urn each pilot screw in or out until 
th^ highest idle speed is reached. 

4. Adjust the idle with the throttle stop 
screw to 1,100-1,300 rpm. 

5. Turn each pilot screw in and out 
after noting their positions. If the idle 
speed rises when this is done, repeat 
Steps 2-4. 



Adjusting the pilot screw 


6. After the correct setting for each 
pilot screw has been determined, turn 
each one in Vis turn. 

7. Rev the engine a few times and en¬ 
sure that idle speed does not change. 
Check for proper cable free-play and 
operation. 

Throttle Synchronization 

1. Throttle synchronization is made 
easy with vacuum gauges 57001-127 and 
adapters 57001-401. Balance adjuster 
57001-167 is also used. If the gauges are 
not available, refer to Steps 7 and follow¬ 
ing, below. 

2. Fit the vacuum gauges to the carbu¬ 
retors. 

3. With the engine at operating tem¬ 
perature and idling at 1,100-1,300 rpm, 
adjust the gauges so that needle flutter is 
less than 3 cm Hg. Standard vacuum 


should be 22-27 cm Hg. If the difference 
between the two gauges’ readings is 
more than 1 cm Hg, stop the engine and 
remove the fuel tank. 



Using the balance adjuster 


4. Use the balance adjuster on the bal¬ 
ance adjuster screw so that vacuum is 
equalized. The motorcycle will run at 
this point on the gas left in the carbu¬ 
retors. 

5. After equalizing vacuum, reinstall 
the tank, adjust both pilot screws by 
equal amounts so that vacuum is 22-27 
cm Hg, then turn each in Vie turn. 

6. Remove the gauges and adapters 
and use the throttle stop screw to adjust 
idle speed to 1,100-1,300 rpm. 

7. If vacuum gauges are not available, 
check synchronization by placing a hand 
over the end of each muffler. Check that 
there is no difference in pressure or noise 
between the cylinders. 

8. If there is, remove the gas tank, and 
adjust the balance adjuster screw to 
equalize the pressure. The engine will 
run on the fuel left in the carburetors. 
After equalizing pressure, install the tank 
and adjust the idle speed to 1,100-1,300 
rpm. 


Tune-Up Specifications 


VALVE CLEARANCE 
(mm/in.) 

Intake 

0.10/0.004 

Exhaust 

0.10/0.004 

IGNITION SYSTEM 

Point gap (mm/in.) 

0.3-0.4/0,012-0.016 

Spark plug (NGK/ND) 
Standard 

B-8ES/W24ES 

Hot 

B-7ES/W22ES 

Cold 

B-9ES/W27E 

Spark plug gap 
(mm/in.) 

0.7-0.8/0.028-0.032 

CARBURETORS 

Idle speed (rpm) 

1100-1300 

Max. vacuum variation 
(cm Hg) 

1.0 

Vacuum at idle 
(cm Hg) 

22-27 

Pilot screw settings 

He turn from max rpm 

COMPRESSION (psi) 
Standard 

142-156 

Service limit 

107 

Max. variation 
between cylinders 

14 
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ENGINE AND TRANSMISSION 



4. Remove the breaker point cover 
Using a 17 mm wrench on the crankshaft 
nut, turn the engine over, and unbolt the 
camshaft sprocket as the bolts become ac¬ 
cessible. Disengage the cam chain from 
the sprocket. 


'l. From engine mounting brocket 

2. Front mounting bolt 

3. Reor upper mounting bolt 

4. Reor lower mounting bolt 
Engine mounting bolts 

13. Lift the engine slightly to install 
the mounting bolts. Note the rear bolts 
have spacers fitted between the frame 
and the left-side of the engine. The lower 
spacer may have shims added. After 
tightening the bolt to the proper torque 
(25-31 ft lbs), check to see if the spacer is 
tight. If not, add more shims to take up 
the clearance. 

14. Install mounting bolt nuts with the 
spring side out, and tighten to 25-31 ft 
lbs. 

15. Use a gasket sealer to hold the 
breather cover O-ring in place if neces¬ 
sary. Tighten cover bolts to 13-16.5 ft lbs. 

16. When installing the sprocket 
cover, the oil guide seal guide should be 
used to avoid damage to the seal. Route 
wires in front of the upper mounting bolt 
spacer. 

17. Use new exhaust pipe cylinder 
head gaskets. Install the shift lever so 
that it is aligned with the alternator cover 
lower right-hand screw. 

18. When installing the carburetors, 
note that the cable should run along the 
right-hand side of the frame tube. 

19. Adjust chain, brake light switch, 
etc. 



Removing the breather cover bracket 



NOTE: For engine component inspec¬ 
tion techniques and procedures, refer 
to “Engine Rebuilding '* under the 
“General Information ” section. 


ENGINE REMOVAL AND 
INSTALLATION 


1. Drain the oil and filter. 

2. Remove the gas tank. Disconnect 
the plug leads and loosen the spark 
plugs. 

3. Disconnect the blue primary 
(breaker points) wire from the connector. 
Disconnect the tach cable. 

4. Remove the left and right-side 
covers and disconnect the two electrical 
connectors. Disconnect the electric 
starter cable (if fitted) from the starter 
solenoid. 

5. Remove the carburetors (refer to 
“Fuel System” if necessary for proce¬ 
dures). 

6. Remove the exhaust system and 
passenger footpegs. Remove the left 
rider’s footpeg and side stand spring. Re¬ 
move the gearshift lever. 

7. Remove the countershaft sprocket 
(left rear crankcase) cover. Remove the 
masterlink and disengage the chain from 
the countershaft sprocket. 

8. Disconnect the rear brake light 
spring. Unscrew the switch adjusting nut 
until the portion beneath the mounting 
bracket can be squeezed, then push the 
switch out of the bracket. 

9. Disconnect the tube from the 
breather. Remove the bracket bolts from 
the frame and breather cover (top engine 
mounting bolts). Unbolt and remove the 
breather cover. 

10. Remove the engine mounting 
bolts. Raise the engine slightly as the 
bolts are removed to avoid thread dam¬ 
age. Note that the rear bolts are fitted 
with spacers and/or shims. Remove the 
left front engine mounting bracket. Move 
the clutch cable and sprocket cover out of 
the way. 



11. Lift up the engine and remove it 
from the left-side of the frame, bringing 
the top out first. 

12. Installation is the reverse of re¬ 
moval. Note the following points: 

After installing the engine, fit the left 
front engine mounting bracket. Tighten 
the upper bolt and then tin* lower to 
16-19 ft lbs. 
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CYLINDER HEAD 

The cylinder head can be removed 
with the engine in the frame. Several 
special tools are needed for removal and 
installation. 

The head assembly consists of the 
breather cover, cylinder head cover, 
head, camshaft, and valve train. 

REMOVAL 

1. Remove the gas tank. Remove the 
breather cover bracket (three bolts). Dis¬ 
connect the breather tube. Unbolt and 
remove the breather cover. Tap with a 
plastic mallet to free it if necessary. 

2. Disconnect the tach cable. Remove 
the eight head cover nuts, and remove 
the cylinder head cover. Note the O- 
rings. 

3. Remove the chain tensioner cap and 
O-ring. Remove the tensioner screws and 
pull out the tensioner assembly, com¬ 
plete. 


Removing the cam sprocket bolts 

5. Loop a length of wire or something 
similar through the cam chain and secure 
it to a fixed point to prevent the chain 
from falling into the cylinder when the 
camshaft is removed. Remove the cam 
sprocket and cam. 

6. Remove the exhaust system. Re¬ 
move the left and right-side covers, and 
remove the carburetors. Refer to “Fuel 
System” for procedures if necessary. 



Removinc flic cylinder head lx)lts 
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7. Remove the spark plugs. Discon¬ 
nect the ignition coil leads and unbolt the 
coil bracket complete with coil. 

8. Remove the cylinder head bolts 
with the special wrenches (57001- 
371/372). Bolts should be loosened grad¬ 
ually and in a cross pattern. Remove the 
cylinder head. Remove the head gasket. - 

Disassembly 

1. To remove the rocker arms 'and 
shafts, remove the cap from each side of 
the cylinder head cover. Remove the nut 
from each rocker arm shaft, and remove 
the plates. 



Extricating a rocker arm shaft 


2. Pull out the rocker arm shafts with a 
pliers, protecting the shafts with a rag. 
Mark the shafts and rocker anus so that 
they will be installed in their original 
locations. 

3. Remove the valves by cornpressing 
the springs and taking out the keepers. 
Remove the oil seals from the guides 
after removing the retaining clip. 

Inspection 

»• 1. Refer to the specification charts at 
the end of this section for standard and 
service limits. 

2. If removal of the valve guides is 
required, heat the head to 250-300° F 
(120-15GP C), and drive out the guide. To 
install, make sure that an O-ring is fitted 
to the head side of the guide, and drive it 
in, heating the head as before. 

3. Ream the guide after installation. 

Assembly 



Cover O-ring and gasket location 


but do not tighten, the shaft nuts. 

2. Check that all O-rings are in place 
in the head cover. Secure them with gas¬ 
ket sealer if necessary. Note that the large 
mating surface O-ring is fitted with a tab 
which must fit into a notch in the cover. 

3. Assemble the valves, lubricating 
each valve with a small amount of high 
melting point grease before inserting it 
into its guide. 

4. When installing the valve springs, 
note that both inner and out springs are 
progressively wound and are installed 
with the close coils toward the cylinder 
head. 

Installation 

1. Fit a new head gasket. Be sure that 
the O-rings on either side are in place. 

2. Install the head, bringing the cam 
chain up through the passage in the head 
as it is lowered on the studs. 

3. Install the cylinder head holding 
plates (57001-165), and tighten the stud 
nuts. 




The cam is installed with the notch on the right-side 
of the engine and the sprocket arrows face to the 
right as well 


6. Turn the engine over so that the 
“T” mark aligns with the timing mark. 
Turn the engine counterclockwise ex¬ 
actly 90° past this point until the timing 
advance mechanism aligns with the tim¬ 
ing mark as illustrated. 

7. Disengage the cam chain from the 
sprocket, and turn the camshaft until the 
notch on the right end faces directly up¬ 
ward. 



Align the timing advancer as shown to effect valve 
timing 


8. The cam sprocket has two arrows. 
One is marked with a “T,” the other is 
unmarked. Turn the sprocket so that the 
unmarked arrow points toward the front 
of the engine and is parallel with the 
head cover mating surface. Fit the cam 
chain onto the sprocket. 

9. Position the sprocket up against 
the cam bolt holes. The bolt holes will 
not be aligned. 

10. Hold the cam steady, and slowly 
turn the crankshaft until the bolt holes 
align. Fit the cam sprocket bolts which 
should be coated with a thread locking 
compound and tightened to 10.0-11.5 ft 
lbs. 

11. Check that valve timing is correct. 
Turn the crankshaft so that the “T” mark 
on the timing advance mechanism is 



The unmarked arrow aligns wilh the head surface 
when the timing advancer edge is aligned with the 
timing mark 
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The use of new' O-rings and gaskets is 
recommended. 

1. Lightly lubricate each rocker arm 
shaft O-ring and push the shafts into 
place, securing their rocker arms in the 
process. Note that the larger contact pad 
of the rocker arms ride on the camshaft. 
Turn each shaft so that the punch mark 
faces the center of the head cover. Install, 



Be sure that the shads are fitted with the punch 
marks facing the center of the head cover 


Cylinder head gasket and O-rings 



Holding plates installed 


4. Place the cam sprocket on the cam¬ 
shaft. The notched end of the camshaft is 
located on the right-side of the engine, 
and the side of the cam sprocket with 
arrows also faces the right-side of the 
engine. 

5. Lubricate the cam bearings and 
lobes, and slip the cam through the cam 
chain and fit the chain onto the sprocket. 
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The **T" mark on the sprocket aliens wilh the head 
surface when the timing advance "T" mark aliens 
with the timing mark 


aliened with the stationary timing mark. 
At tliis position, the cam sprocket arrow 
marked "T” must be pointing toward the 
front of the engine and be parallel to the 
head cover mating surface 11 it is not, 
valve timing is not correct, and must be 
done again. 

12. Remove the cylinder head holding 
plates. Lubricate the components. 

13. Turn the crankshaft so that the ‘‘T’’ 
mark on the timing advance mechanism 
is aligned with the timing mark. 

14. Install the cylinder head cover, 
which has been prepared for installation 
in Steps 1-2. Fit the eight cover nuts, 
tightening them in the order shown grad¬ 
ually until the proper torque of 18-22 ft 
lbs is reached. 

15. Install the four remaining head 
bolts and tighten them gradually and in 
the order shown to the proper torque: 8 
mm bolts—18-22 ft lbs; 6 mm 
bolts—8-9.5 ft lbs. 

16. Lubricate the tachometer gear 
with high melting-point grease, insert it, 
and connect the tach cable. 

17. Refit the tensioner assembly. As¬ 
sembly order is: push rod, spring, gasket, 
holder, pushrod guide, and nut. 

18. Install the breather cover, holding 
the O-ring in place with gasket sealer if 
necessary. Tighten the breather bolts 
gradually and in a cross pattern until a 
torque of 13-16.5 ft lbs is reached. 

19. The remainder of the procedure is 
the reverse of removal. Adjust the valves 
and cam chain after assembly is com¬ 
plete. 

CYLINDER AND PISTON 
Removal 

1. Remove the cylinder head compo¬ 


nents and cam chain tensioner as out¬ 
lined in the preceding section. 

2. Full up the cylinders, taking care , 
that the pistons do not hit the crankcases 
when they come out of the bores. 

3. Remove the cylinder base gasket, 
noting the jx)sitions of the oil passage Cu¬ 
rings. 

4. Wrap a clean rag around the base ol 
the piston, and use a needlenose pliers to 
take out the wrist pin circlips. 

5. Rush out the wrist pin. If the pin 
resists removal, the piston crown may be 
heated slightlv. Alternately, use special 
factory tools 57001-910 and 57001-913. 

Mark each piston for position so that it 
can be reinstalled in its own bore. 

Inspection 

1. Reler to the specifications chart at 
tlie end of this section for service limits. 
Note the following points: 



Pi.slon and pin marks 



Piston and cylinder marks 


a. Pistons are available in two over- 
sizes: 0.5 mm and 1.0 mm. Measure 
piston diameter 5 mm (0.2 in.) from 
skirt bottom. Measure bore 10 mm (0.4 
in.) and 60 mm (2.4 in.) from top; 25 
mm (1 in.) from bottom; 

b. If boring is necessary, standard 
piston-cylinder clearance is 0.034- 
0.054 mm/0.001-0.002 in.; 



c. In addition to fitted end-gap and 
side clearance, used rings should be 
checked for free end-gap to check for 
loss of tension; 

d. When fitting new parts, try to fit a 
marked piston pin to a piston with an 
“A” mark on the crown, and an un¬ 
marked pin with an unmarked piston. 
Use pistons marked with “2” on the 

crown in cylinders marked in the same 
way, and fit unnumbered pistons into un¬ 
numbered cylinders. 

Installation 

1. Top and bottom compression rings 
are not interchangeable and must be in¬ 
stalled as illustrated, and with the manu¬ 
facturer’s mark near the end-gap hieing 
upward . 

2. The arrow on the piston crown must 
face the exhaust port. 

3. Use new wrist pin snap-rings in all 
cases. 


« 


Install rings with the mark facing upward 



. 


r 

1 


/ 

p 


h 


lop Ring 


Second Ring 


Oil Ring 


Note that the two compression rings are not in¬ 
terchangeable 

4. Arrange ring end-gaps so that the 
top compression and oil ring gaps face 
the exhaust side and the second compres¬ 
sion ring end-gap faces the intake side of 
the engine. 

5. Fit a new cylinder base gasket, en¬ 
suring that the O-rings are in place. Fit 
new O-rings to the cylinders, if neces¬ 
sary. 

6. Lightly lubricate the rings and pis¬ 
ton skirts with motor oil. Use piston base 
57001-340 to hold the pistons in place, 
and ring compressor 57001-921 and 
adapter A/57001-924 to squeeze the rings 
so that the cylinders may be installed. 

7. Pull the cam chain through the cyl¬ 
inders as they are lowered down on the 
studs. Secure the chain so that it will not 
fall into the engine. 

8. The rest of the procedure is the re¬ 
verse of removal. 

CRANKCASE COVER 
COMPONENTS 
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Cylinder head and head cover boll tightening 
sequence 


Right Crankcase Cover 
Components 

The right crankcase cover houses the 
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breaker points assembly, centrifugal tim¬ 
ing advance mechanism, clutch, primary' 
drive components, external shift mecha¬ 
nism, and the oil pump. 

Right Crankcase Cover 
REMOVAL 

1. Drain the oil. Remove the contact 
breaker cover. Scribe lines on the 
breaker plate relative to the securing 
screw positions so that ignition timing 
can be approximated when the plate is 
refitted. Remove the three screws and the 
plate. 

2. Holding the 17 mm crankshaft nut 
with a wrench, break loose the crankshaft 
bolt. Remove it, and the timing advance 
mechanism. 

3. Remove the right footpeg. Scribe a 
mark across the kick-starter lever and its 
shaft to mark its position, then remove 
the bolt and pull offthe kick-starter lever. 

4. Placing a pan beneath the cover to 
catch any oil residue, remove the 12 
cover screws and pull off the cover, using 
a plastic mallet to break it loose if neces¬ 
sary. 



Removing the crankshaft holt 


INSTALLATION 

1. Use a new cover gasket. Check the 
condition of the kick-starter and crank¬ 
shaft oil seals in the cover, and replace 
them if necessary'. Grease the lips of the 
seals before installation. 

2. When installing the cover, use kick- 
starter oil seal guide 57001-265 to pre¬ 
vent damage to this seal during installa¬ 
tion. Tighten the cover screws evenly 
and securely. 

3. When fitting the timing advance 
mechanism, note that its notch fits with 
the pin on the end of the crankshaft. 
Tighten the bolt to 16.5-19.5 ft lbs. 

4. The remainder of the procedure is 
the reverse of removal. Reset the ignition 
timing. 

Timing Advance Mechanism 
REMOVAL 

1. Remove the contact breaker cover. 
Scribe lines on the breaker plate relative 
to the securing screw positions, so that ig¬ 
nition timing can be approximated when 
the plate is refitted. Remove the three 
screws and the plate. 

2. Holding the 17 mm crankshaft nut 
with a wrench, break loose the crankshaft 
bolt. Remove it, and the timing advance 
mechanism. 


INSPECTION 

1. Check for free movement of the 
mechanism and for proper spring ten¬ 
sion. When turned against its stop and re¬ 
leased, the breaker cam must return 
quickly to the original position. 

2. .If it does not, lubricate the mecha¬ 
nism with penetrating oil. If no improve¬ 
ment is noted, replace the springs. 

3. To disassemble the unit, pull off the 
breaker cam. Remove the two “C” rings, 
washers, and weights. Remove the thrust 
washers. Lubricate the shaft and inside of 
the cam with some high melting point 
grease. 

4. When assembling, align the mark on 
the breaker cam with the cut-out notch on 
the mechanism body. 

Notch 



Mark 


When assembling the timing advance mechanism, 
align the mark with the notch 

INSTALLATION 

1. Installation is the reverse of re¬ 
moval. Align the notch in the mechanism 
with the pin on the crankshaft. 

2. Tighten the crankshaft bolt to 
16.5-19.5 ft lbs. 

Clutch and Primary Drive 
REMOVAL 

Before removing the components, 
check primary' chain wear. 

The primary' chain is allowed a max¬ 
imum of 20 mm (0.8 in.) of total up and 
down movement which is measured in 
the middle of the upper chain run. If 
movement exceeds this amount, replace 
the chain. 



Checking primary' chain wear 


If replacement is necessary, use “Tsu- 
bakimoto Hy-Vo” No. 3/8P-5/8W 74-link 
chain only. 

1. Remove the right crankcase cover as 
outlined in the preceding procedure. 

2. Remove the clutch spring bolts, 
washers, and springs. Remove the pres¬ 
sure plate. Remove the pusher. Tilt the 
motorcycle to the right so that the steel 
ball comes out of the clutch shaft. 



Removing the oil pump drive gear 

3. Remove the clutch hub circlip and 
the shims behind it. Remove the clutch 
plates and the clutch hub. Note the thrust 
washer behind the hub. 

4. Remove the circlip from the crank¬ 
shaft (primary) gear. Pull off the clutch 
housing, chain, and crankshaft gear 
together. 

5. Remove the oil pump drive gear 
Irom the back of the clutch housing, if 
desired, by removing the circlip. Note 
the locating pin. 

INSPECTION 

1. Check the clutch and gears as out¬ 
lined in “Engine Rebuilding” and by re¬ 
ferring to the specifications at the end of 
this section. 

2. Check chain guide thickness. Stan¬ 
dard is 7.5 mm (0.3 in.). Serviceable limit 
is 3.5 mm (0.14 in.). 

INSTALLATION 

1. Fit the oil pump drive gear onto the 
clutch housing, noting that the protrud¬ 
ing side of the gear faces the housing. 

2. Assemble the crankshaft gear, 
chain, and clutch housing. Note that the 
protruding side of the crankshaft gear 
laces out. Fit the assembly, rotating the 
oil pump gear by hand if necessary so 
that it meshes with the drive gear. Install 
the crankshaft gear circlip. 



Install the crankshaft primary gear with the protrud¬ 
ing side outward 


3. Fit the thick thrust washer to the 
clutch assembly, followed by the hub. In¬ 
stall the shims and the clutch hub circlip. 
There should be no axial play of the 
clutch hub on its shaft. If there is, remove 
the circlip, and add more shims until the 
play is taken up. 

4. Install the clutch plates in the fol¬ 
lowing order: friction plate, steel ring, 
steel plate, and alternating in this man¬ 
ner, fitting a steel ring last. 

5. Install the steel ball and the pusher. 

6. Install the pressure plate, aligning 
the marks on the plate and the clutch 
hub. Install the springs, washers, and 
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Align llir murks on the pressure plate and clutch 
huh 


spring bolts, tightening them evenly and 
in a cross pattern. 

7. The remainder of the procedure is 
the reverse of removal. 

Oil Pump 
REMOVAL 

1. Remove the right crankcase cover 
and the clutch and primary drive as¬ 
sembly. Refer to the preceding proce¬ 
dures. 

2. Remove the four oil pump screws 
and pull off the pump. Note the O-rings 
in the crankcase. 

INSPECTION 

Refer to “Lubrication System.” 

INSTALLATION 

1. Installation is tbe reverse of re¬ 
moval. 

2. Lubricate the pump with motor oil 
before installation. 

Shift Mechanism 

The shift mechanism in the right crank¬ 
case cover consists of the shift shaft, re¬ 
turn spring, and shift arm or pawl. 

REMOVAL 

L Remove the right crankcase and the 
clutch and primary drive assembly. Refer 
to the preceding procedures. 

2. Remove the left rider footpeg. Re¬ 
move the side stand and spring. Remove 
the gearshift lever. 



Removing the shift mechanism stopper 

3. Remove the left rear crankcase 
(engine sprocket) cover. 

4. Remove the shift mechanism stop¬ 
per. Disengage the fingers of the shifter 
pawl from the shift drum and pull out the 
shaft. 

INSTALLATION 

1. Be sure that the shifter return spring 
is properly installed with the spring arms 
on either side of tin* return spring pin. 

2. Use oil seal guide 57001-264 to pro¬ 
tect the shift shaft oil seals in the crank¬ 
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case and the engine sprocket cover when 
installing the shift shaft. Engage the pawl 
with the shift drum pins. 

3. Use thread locking compound on 
the shift mechanism stopper screws. 

Left Crankcase Cover 
Components 

The left crankcase covers house the 
engine (countershaft) sprocket, the clutch 
release mechanism, the alternator, and 
the electric starter sprocket and chain (on 
“D” models). 

Left Crankcase Covers 

REMOVAL AND INSTALLATION 

1. Remove the left rider’s peg. Re¬ 
move the sidestand and spring. Remove 
the shift lever. 

2. Remove the four screws and take off 
the sprocket cover. 

3. To remove the alternator cover, first 
remove the sprocket cover (Steps I and 
2 ). 

4. Remove the right-side frame cover 
and disconnect the alternator field coil 
leads from the connector. 

5. Remov e the wiring guide just above 
the countershaft sprocket. 

6. Remove the starter motor cov er and 
gasket. Remove the eight alternator cover 
screws and take ofTthe cover. Disconnect 
the oil pressure and neutral indicator 
leads. 

7 Installation is the reverse of re¬ 
moval. Use shift shaft oil seal guide 
57001-264 when installing the coun¬ 
tershaft sprocket cover. Be sure that the 
electrical wiring is correctly routed. 

Clutch Release Mechanism 

REMOVAL AND INSTALLATION 

1. The clutch release mechanism is in¬ 
corporated in the countershaft sprocket 
cover. 

2. Remove the sprocket cover. Re¬ 
move the cotter pin from the clutch cable 
fitting, and disengage the cable from the 
fitting, and from the cover. 



Disconnecting Ihe clutch cable from the fitting 

3. Remove the chain guide screws. 

4. Remove the two clutch release 
outer gear screws and separate the two 
gears. 

5. Clean the release mechanism in sol¬ 
vent, dry, and lubricate thoroughly with 
grease. 

6. Assemble the release mechanism, 
fitting the worm gears together so that, as 
they begin to mesh, the raised point on 
the outer gear aligns with the punch mark 
on the inner gear. 


* 


The raised point and punch mark should align as 
the gears begin to mesh 




ppiy a non permanent 
locking agent 


Clutch release mechanism installation 

7. Use thread locking compound on 
the outer gear screws. Install the mecha¬ 
nism as shown. 

8. The remainder of installation is the 
reverse of removal. 

Countershaft Sprocket 

REMOVAL AND INSTALLATION 

1. Remove the countershaft sprocket 
cover. 

2. If special engine sprocket holder 
56019-040 is available, disconnect the 
chain, bend down the tab on the sprocket 
nut lockwasher, and remove the nut. 

3. If it is not available, place the trans¬ 
mission in gear, bend down the tab on 
the sprocket washer, and remove the 
sprocket nut, applying the rear brake if 
necessary to hold the sprocket. 

4. To install, tighten the sprocket nut 
to 87-105 ft lbs and bend down the 
washer tab. If the chain was discon¬ 
nected, he sure to install the masterlink 
spring clip with the closed end facing the 
direction of chain rotation. 

Alternator and Starter 
Assembly 

REMOVAL 

1. Remove both left-side covers as out¬ 
lined in the preceding procedures. 



Ib-moving the starter motor bolts 
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2. To remove the starter motor, first 
remove the cover and disconnect the lead 
at the motor. 

3. Remove the two 10 mm bolts on the 
right-side of the starter motor body. 

4. Tap lightly on the starter motor 
body with a plastic mallet to move it to 
the right and disengage the shaft from the 
gear. 

CAUTION: Do not tap the motor shaft 

itself. 



Tapping out the starter motor 


5. To remove the alternator rotor, hold 
the rotor steady with the special tool (al¬ 
ternately, engage the transmission and 
apply the rear brake to lock the crank¬ 
shaft, and remove the rotor bolt by turn¬ 
ing it in a clockwise direction). 

CAUTION: The rotor bolt is a LEFT- 

HAND thread. 

6. Remove the rotor and starter clutch 
assembly using special puller 57001-254 
while holding the rotor in place. Note the 
thrust washer behind the rotor. 

7. Pull off the starter chain and 
sprocket. 

8. The field coil and alternator arma¬ 
ture windings are in the cover. To re¬ 
move them (not necessary for testing), 
remove the starter motor chain guide and 
sprocket guide. Remove the three arma¬ 
ture alien bolts and remove the armature. 
Remove the three field coil alien bolts on 
the outer side of the cover and remove 
the field coil. 

INSPECTION 

1. For alternator and starter motor 
tests, refer to “Electrical System.” 

2. Disassembly of the starter clutch is 
not necessary' unless it has been malfunc¬ 
tioning. To check operation of the starter 
clutch, fit the sprocket and rotor assembly 
to the crankshaft. When the rotor is 
turned, by hand, in a counterclockwise 
direction, the sprocket should turn as 
well. If the rotor is turned in the clock¬ 
wise direction, the sprocket should not 
turn. 


Starter Motor Clutch 



Starter clutch components 


To disassemble the starter clutch, re¬ 
move the three alien screws, and take out 
the springs, spring caps, and rotors. 
Check for wear of the rollers. 

3. Check the starter motor chain by 
measuring its length. Extend the chain 
by stretching it with a force of about 10 
lbs. A twenty-link length of chain (stan¬ 
dard) measures 155.5 mm (6.1 in.); ser¬ 
vice limit is 157.8 mm (6.2 in.) 

INSTALLATION 

1. Fit the starter clutch to the rotor, 
using thread locking compound on the 
bolts and tightening to 24-27 ft lbs. 

2. Install the field coil, use thread 
locking compound on the bolts and 
tighten to 5.1-5.8 ft lbs. Use the same 
procedure and torque on the armature 
bolts. Fit all wiring into their grommets 
and properly fit the grommets in the case. 



Installing the sprocket guide 


3. * Use thread locking compound when 
installing the sprocket guide and starter 
motor chain guide. The sprocket guide 
bends outward. 

4. Put a little oil on the starter motor 
O-ring, and install the starter motor. In¬ 
stall the sprockets and chain. 

5. Put some high melting point grease 
on the rotor thrust washer and put it be¬ 
hind the rotor, installing the rotor assem¬ 
bly on the crankshaft. Install the rotor 
bolt (left-hand thread), and tighten it to 
47-51 ft lbs while holding the rotor in 
place. 

6. The remainder of the procedure is 
the reverse of removal. 


Lower End and 
Transmission 

Engine removal is required for these 
components: crankshaft, transmission, 
shift drum assembly, balancer assembly, 
and kick-starter. 

Removal of the top end components is 
required for crankshaft serv ice, but the 
top end may be left in place for service 
and inspection of the kick-starter, trans¬ 
mission, or balancer. 

Splitting the Crankcase 

1. Drain the oil and remove the filter. 
Remove the engine from the frame. If 
crankshaft service is required, remove 
the top end components. Refer to the pre¬ 
ceding procedures. 

2. Remove the crankcase covers and 
all of the components therein: clutch and 
primary drive, external shift mechanism. 


countershaft sprocket, starter motor, and 
alternator assembly. 

3. Remove the six upper crankcase 
half bolts and the carburetor over¬ 
flow/breather tube guide. 

4. Turn the engine upside down and 
remove the fourteen lower crankcase half 
bolts. Remove the lower case half, tap¬ 
ping carefully with a plastic mallet to free 
it if necessary. 

The lower case half will come away 
with the kick-starter shaft. The other 
components will remain in the upper 
case half. 

Transmission 

1. Check the gears in place. Check 
gear backlash. Standard is 0.06-0.23 mm 
(0.0024-0.0092 in.), while the serv iceable 
limit is 0.3 mm (0.012 in.). 

2. To remove the transmission, lift 
the shafts and gears together out of the 
case. 

3. Disassembly of the transmission 
shafts must be done carefully. Lay out 
each component as it is removed for ease 
of assembly. 

4. For the mainshaft, take out the 
clutch pushrod and oil seal. Remove the 
shaft needle bearing outer race. Remove 
the circlip and take off the needle bear¬ 
ing and any shims fitted. 

5. Remove the 2d and 5th gears, the 
copper bushing and splined washer. Re¬ 
move the circlip followed by 3rd gear. 

6. Remove the circlip, splined 

washers, and 4th gear. 

7. Remove the bushing and shaft ball 
bearing together using the special puller. 

8. To disassemble the countershaft, 
remove the needle bearing outer race, 
circlip, needle bearing, and shim(s). 

9. Remove the 1st and 4th gears, 
splined washer, 3rd gear, splined washer, 
circlip, and 5th gear. 

10. Remove the circlip, splined 
washer, and 2d gear. Remove the oil seal, 
collar, and O-ring. Remove the shaft ball 
bearing with the special tool. 

11. Check gear-shaft clearances. 

12. Assembly is the reverse of disas¬ 
sembly. Refer to the exploded view for 
part locations. New circlips should be 
used, and special tool 57001-380 should 
be used to install circlips without dam¬ 
age. 

13. After assembly of the shafts, check 
side play. If ev ident, use shims as neces¬ 
sary' on the engine side of the needle 
bearings to eliminate play. Shaft ball 
bearings must be pressed into place. 

Shift Drum 

1. Remove the transmission shafts. 

2. Remove the shift drum stopper. 

3. Remove the shift drum positioning 
bolt, O-ring, spring, and plunger on top of 
the upper crankcase half. 

4. Remove the cotter pin and guide 
pin from the shift fork (3rd gear), which 
rides on the shift drum. Pull out the shift 
drum, and remove the operating plate 
circlip, operating plate, and shift fork. 

5. Pull out the shift rod and the two 
remaining shift forks. They are not in¬ 
terchangeable. Note positions. 

6. Check all parts for wear. 

7. Insert the shift rod into the crank¬ 
case and through the two shift forks. The 
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l. 0*1 seal 

35. Pine 

2. Clutch pushrod 

36. Drum pin plot# 

3. Shfft rod 

37. lockwosher 

4. 5fh gearshift fork 

38. Screw 

5. 4th gearshift fork 

39. Shift drum stopper 

6. Circlip 

40. Screw 

7. Bushing 

41. Cotter pin 

8. Needle bearing outer race 

42. Guide pin 

9 Needle bearing 

43. 3rd georshifl fork 

10 Shim 

44 Countershaft sprocket nut 

11. Bronze »him 

45. Toothed washer 

12. Shim 

46 Countershaft sprocket 

13. 2nd geor 

47, Countershoft collar 

14 5th gear 

48. O ring 

IS. Copper bushing 

49. Oil seal 

16. Splined washer 

50. Set ring 

17. Circlip 

51. Bearing 

1 8. 3rd geor 

52. Countershoft 

19. Circlip 

53. 2d geor 

20. Splined wosher 

54 Splined washer 

21 4th geor 

55. Circlip 

22. Moinihafl 

56. Sth geor 

23. Set ring 

57. Circlip 

24 Bearing 

58. Splined washer 

25. Buthing 

59. 3rd geor 

26. Shift drum needle beoring 

60. Splined washer 

27. Circlip 

61. Circlip 

28. Operating plate 

62. 4th geor 

29. Operating plate pin 

63. 1st geor 

30. Shift drum positioning boll 

64. Shim 

31. O ring 

65. Shim 

32. Spring 

66. Needle beoring 

33. Pin 

67. Needle bearing outer roce 

34. Shift drum 

68. Circlip 


Oulpui ShallGear 
Shill f ot\< 
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Shill ^ | 

Shift fork positions 


Removing ihc shift drum stopper 




Shift drum operating plate 
faces out. 


installation. The nub 


■ 

shift drum positioning bolt assembly 
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Removing the shift drum 


shift forks are not interchangeable. Note 
that the fork on which the guide pin is 
located in the center of the fork is located 
on the clutch side of the engine. 

8. Insert the shift drum into the 
crankcase fitting the shift fork as this is 
done. The pin housing on the shift fork 
faces the crankshaft. 

9. Install the operating plate pin, if it 
was removed, and fit the operating plate, 
nub facing out. Install the circlip. 

10. Insert the shift fork gttide pin, cot¬ 
ter pin, and secure the cotter pin. 

11. Fully install the shift drum and 
engage the guide pins for the other two 
shift forks with the drum grooves. 


12. Install the shift drum stopper 
screws, which should be peened for se¬ 
curity Install the shift drum positioning 
bolt components after turning the drum, 
if necessary’, so that the plunger is prop¬ 
erly in place. 

Kick-Starter 

1. Bend up the tabs on the lockplate 
of the ratchet gear ami stopper bolts, and 
remove the bolts and stopper. 

2. Remove the spring guide circlip. 

3. Remove the spring guide. Remove 
the return spring. 

4. Remove the kick-starter shaft col¬ 
lar circlip. Remove the shaft stopper and 
collar. 

5. Remove the kick-starter shaft. 

6. Remove the gear and thrust 
washer. Remove the spring side circlip, 
and take off the spring cap and spring. 

7. Remove the ratchet gear and the 
other circlip. 

8. Check all parts for wear. 

9. Assembly is the reverse of disas¬ 
sembly. When fitting the ratchet gear, 
align the punch mark on the gear with the 
notch on the shaft. 

10. When fitting the return spring, turn 
the shaft as far as possible clockwise, in¬ 
sert one end of the return spring into the 
crankcase and the other end into the kick- 


Punch Marts 



Align the notch and punch mark when assembling 
the ratchet gear onto the shaft 
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Kick-starter shafyassembly 


Stopper bolt, ratchet gear orm 

2. Washer 

3. Stopper 

4. Circlip 

5. Spring cap 

6. Spring 

7. Ratchet geor 
B. Circlip 

9. Washer 

10. Kick-starter gear 

11. Shaft collar 

12. Circlip 

13. Return spring 

14. Spring guide 

15. Kick-starter shaft 

16. Screw 

17. Stopper, shaft 

18. Kick-starter lever 

19. C-ring 

20. Wosher 

21. Spring 

22. Lever orm 

23. Rubber 

24. Bolt 

25. Circlip 


I 


V 



Measure a 20 link length. 

Checking the balancer chain for wear 

4. Check balancer spring free-length. 
Standard free-length is 9.8-10.4 mm 
(0.39-0.41 in.). Serviceable limit is 9.0 
mm (0.35 in.). 

INSTALLATION 

1. Oil each shaft and fit them into 
their weights. Line up the larger shaft 
hole with the hole in the weight and fit 
the bolt, securing it with thread locking 
compound and torquing to 7.9-9.5 ft lbs. 

2. Install the springs and pins. Fit the 
sprocket. The punch mark on the 
sprocket must face away from the bal¬ 
ancer weight. The sprocket must be in¬ 
stalled as shown. There are four possible 
ways to install it. Only one is correct. 


starter shaft. Hold the spring in this posi¬ 
tion, and fit the spring guide. 

11. Use a bit of high melting point 
grease on the inside of the collar. Peen 
the shaft stopper screws for security. 
Bend down the tabs on the ratchet gear 
ann stopper bolt lockplate. 

Balancer 

REMOVAL 

1. Remove the four bolts and two 
screws from the crankshaft bushing cap. 
Note that the cap has an arrow pointing 
tow'ard the front of the engine, and it 
must be refitted in the same way. 

2. Remove the balancer chain guide. 



Removing the crankshaft bushing cap 


3. Remove the balancer holder bolts, 
tap the holders lightly with a plastic mal¬ 
let to free them, if necessary; then lift the 
entire balancer assembly away. 

4. If disassembly of the unit is desired, 
remove the chain. Remove the holders 
from each balance weight and the shims. 

5. Tap off the sprockets with a plastic 
mallet. Remove the springs and pins. Re¬ 
move the bolts, and separate the weights 
from their shafts. 

INSPECTION 

1. Measure the diameters of the bal¬ 
ancer shafts and the inside diameters of 
the holders. Compare to the serviceable 




Balancer Wei^il Punch Mark 


Sprockei 


Measuring balancer shaft diameter 

limits. 

2. Apply a force of about 10 lbs to 
stretch the balancer chain and measure a 
20-link length. Standard length is 160 
mm (6.30 in.). Serviceable limit is 162.4 
mm (6.38 in.). 

3. Check chain guide thickness. Each 
must be at least 1.0 mm (0.04 in.) or bet¬ 
ter. 


Sprocket installed correctly 

3. Install the sprocket side shims. 
The smaller diameter shim is installed 
first. Fit the holders onto the shaft. Note 
that the machined side of each holder 
faces the weight. 



1. Bolt 

2. Holder 

3. Shim 

4. Shim 

5. Sprocket 

6. Balancer shaft 

7. Pin 

B. Spring 

9. Boloncer weight bolt 
10. Balancer weight 


12. Balancer chain 

13. O-ring 

14. Choin guide 

15. Chain guide 

16. Cronk bushing cap 

17. Screw 

18. Bolt 

19. Balt 

Balancer assembly 
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Indall holder* \v»lh ihe machined side facing the 
weight 



The chromed links must align with the sprocket 
punch marks 





Install the assembly with the holder arrows point¬ 
ing outward 



The pin and O-rings must be in place 



Turn the crankshaft so that the oil holes align with 
the crankcase mating surface 


4. Install tlu* chain on the balancer 
sprockets. The two chromed links on the 
chain must align with the punch marks 
on the sprocket tooth of each sprocket. 
Turn the holders so that the arrow oil 
each holder points away from the crank¬ 
shaft. 
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Align the chrome-plated link, sprocket punch mark, 
and holder line 


fetPitted Link 



Balancer assembly correctly installed. The weights 
must l>e directly upright. 


including the pistons. Remove the crank¬ 
case cover components and split the 
crankcases. Remove the transmission and 
the balancer assembly. Refer to the pre¬ 
ceding sections for procedures. 

2. Remove any balancer holder 
O-rings which are loose to prevent loss. 
Remove the pin in the crankcase which 
secures the camshaft chain guide locating - 
pin. 

3. Remove the crankshaft and oon 
chain. Remove the chain guide, if (te- 
sired, by pulling out the locating pin. 

4. Remove the connecting rods, noting 
the alignment of the cap and rod marks. 
The caps must be installed correctly. 





The crankshaft bushing cap is installed w-ilh the 
arrow' facing the front of the engine 


5. Check that the holder O-rings and 
the pin are in place in the crankcase. 

6. Turn the crankshaft so that the oil 
holes are even with the upper crankcase 
mating surface, as shown, and facing the 
front of the engine. 

7. Holding the balancer assembly 
taut after alignment (Step 4), place one 
unit in position in the crankcase. Turn 
the sprocket punch mark so that it aligns 
with the mark on the holders. Engage the 
balancer chain with the crankshaft 
sprocket, and install the remaining unit, 
aligning the marks as before. 

8. With the balancer in place, check 
that each chrome chain link is aligned 
with the holder marks. The balance 
weights must be directly upright, not 
cocked to either side. 

9. Make sure that each holder is well- 
seated in its locating pin. Install the 
holder bolts and tighten to 10-11.5 ft lbs. 

10. Install the balancer chain guides: 
one under the upper chain run, one in the 
crankshaft bushing cap. 

11. Oil the crankshaft bushing cap 
lightly, and install it with the arrow fac¬ 
ing the front of the engine. Install the 
screws, securing them with thread lock¬ 
ing comixmrfd. Tighten the bushing cap- 
bolts in a cross pattern to 18-22 ft lbs. 

Cranksahft 

REMOVAL 

1. Remove the top end components, 


Removing ihe chain guide pin 

INSPECTION 

1. Check that the rods are not bent or 
twisted. 

2. Check the condition of the rod bear¬ 
ings. Use Plastigage* to measure rod- 
crankshaft journal clearance which is set 
at 0.041-0.071 mm (0.0016-0.0027 in.). 
Serviceable limit is 0.1 mm (0.0039 in.). 



Con rod anti crankshaft marks 

3. Rods and crankshaft journals are 
“sized.” A mark, or a lack of a mark, on 
the rods is significant. Crankshaft jour¬ 
nals will also have a mark or no mark— 
hut this is not significant, since they refer 
to factory dimensions. Since the journals 
wear, they must be measured, and 
marked accordingly. Proceed as follows: 

a. Measure the diameter of the rod 
journals. If diameter is 35.994-36.000 
mm (1.4171-1.4173 in.), mark the jour¬ 
nal ("1”). 

If diameter is 35.984-35.994 mm 
•(1.4167-1.4171 in.), leave the journal 
unmarked. 

NOTE: Ignore any marks already 
present on the crankshaft, 

1). Note tlu* mark or lack of mark on 
the rods. An unmarked rod has a big 
end diameter of 39.000-39.010 mm 
(1.5354-1.5358 in.). A marked rod has 
a diameter of 39.010-39.016 mm 
(1.5358-1.5361 in.). 
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This diameter is measured with the rod 
cap in place and properly torqued. It 
does not include the bearing inserts; 

c. Bearing inserts are color coded, 
and are available in three thicknesses: 
Blue 1.485-1.490 mm (0.05846- 
0.05866 in.) 

Black 1.480-1.485 mm (0.05827- 
0.05846 in.) 

Brown 1.475-1.480 mm (0.5856- 
0.05827 in.) 

d. Alter measuring and marking the 
crankshaft and noting the con rod 
marks, select the proper bearing insert 
according to the following: 

If the crank journal is marked, and 
the rod is not, use the BROWN inserts. 

If both journal and rod are marked, 
use the BLACK inserts. 

If the crank is unmarked, but the rod 
is, use the BLUE inserts. 

If neither is marked, use the BLACK 
inserts. 

4. After fitting new bearing inserts, 
check connecting rod side clearance. 

5. Check crankshaft run-out. 

6. Measure crankshaft main bearing 
diameter. Check main bearing clearance 
with Plastigage® and replace the main 
bearing inserts if excessive. 

7. Install the bushing cap and tighten 
the bolts to the proper torque (18-22 ft 
lbs). Measure crankshaft thrust clearance 
as shown. Measure between the bushing 
cap and center portion of the flywheel. 
Standard is 0.10-0.20 mm (0.0039-0.0078 
in.). If greater than 0.45 mm (0.0177 in.), 
the crankcases and the bushing cap must 
be replaced together. 

NOTE: Cap and cases are line-bored 
when assembled at the factory, and 
must therefore be replaced in sets. 

ASSEMBLY 

1. Lubricate the rod bearings, and in¬ 
stall the rods on the crankshaft, ensuring 
that the rod and cap marks align as 
shown. Oil the rod bolts and tighten the 
nuts to 24-27 ft lbs. 



The rod caps must be fitted so that the marks align 


Crankcase Assembly 

1. Clean the case mating surfaces 
thoroughly. Blow out oil passages. 

2. Install the main bearings inserts. 
Be sure that these and all other compo¬ 
nents are oiled during assembly. 

3. Check that the transmission shaft 
locating pins and bearing set rings are in 
place. 

4. If the camshaft chain guide was re¬ 
moved, install it. The grooved end of the 
guide pin goes toward the alternator side 
of the engine. 


Engine and Transmission Specifications 



Standard 
(mm/in.) 

Serviceable 
Limit 
(mm/in.) 

CAMSHAFT 

Lobe height 

38.39-38.47/1.511-1.515 

38.3/1.508 

Journal diameter 

27.94-27.96/1.010-1.101 

27.90/1.098 

Cam Waring clearance 

0.043-0.101/0.0017-0.0040 

0.19/0.0075 

Cam run-out 

less than 0.02/0.0008 

0.1/0.0039 

Cam chain (20 links) 

160.0/6.30 

162.4/6.39 

Chain guide thickness 
front 

3.3/0.13 

1.5/0.059 

rear 

4.5/0.15 

2.0/0.079 

ROCKER ARMS 

Shaft diameter 

12.966-12.984/0.5105-0.5112 

12.940/0.5095 

Rocker arm ID 

13.000-13.018/0.5118-0.5125 

13.05/0.5138 

CYLINDER HEAD 

Max. allowable warpage 

— 

0.25/0.0098 

VALVES 

Head thickness 

0.75-1.25/0.030-0.050 

0.5/0.020 

Stem diameter 

Intake 

6.965-6.980/0.2742-0.2748 

6.860/0.2701 

Exhaust 

6.955-6.970/0.2738-0.2744 

6.850/0.2700 

Run-out 

— 

0.05/0.0020 

Valve guide ID 

7.000-7.015/0.2756-0.2762 

7.10/0.280 

Valve-to-guidc clearance 

Intake 

0.02-0.05/0.0008-0.0020 

0.1/0.0394 

Exhaust 

0.03-0 06/0.0012-0.0024 

0.1/0.0394 

Valve spring free-length 

Inner 

32.4/1.28 

31.0/1.22 

Outer 

37.3/1.47 

36.0/1.42 

Valve spring tilt 

Inner 

0.85/0.034 

1.5/0.060 

Outer 

0.98/0.039 

1.5/0.060 

PISTONS AND CYLINDERS 

Cylinder diameter (standard) 

63.981-64 004/2.5191-2.5198 

64.08/2.521 

Piston diameter (standard) 

63.94-63.96/2.517-2.518 

63.8/2.512 

Piston-cylinder clearance 

0.034-0.054/0.0013-0 0021 

— 

Piston pin diameter 

14.991-15.000/0.5903-0.5906 

14.96/0.589 

Piston pin hole ID 

15.004-15.011 /0,5907-0.5910 

15.08/0.594 

Con rod small end ID 

15.003-15.014/0.5907-0.5911 

15.05/0.593 

PISTON RINCS 

Ring thickness 
top 

1 460-1.475/0.0575-0.0581 

1.38/0.0543 

second 

1.475-1.490/0.0581-0.0587 

1.40/0.0551 

oil 

2.475-2.490/0.0974-0.0980 

2.40/0.0945 

Groove width 
top, second 

1.50-1.52/0.059-0.060 

1.60/0.063 

oil 

2.50-2.52/0.098-0 099 

2.60/0.102 

Ring side clearance 
top 

0.025-0.060/0 0010-0.0024 

0.160-0.0063 

second, oil 

0.010-0.045/0.0004-0.0018 

0.145-0.0057 

Kitted end-gap 
all 

0.2-0 4/0.008-0.016 

0.7/0.028 

Free end-gap 
top 

8.0/0.31 

5.0/0.20 

second 

10.5/0.41 

7.5/0.30 

oil 

9.0/0.35 

6.0/0.24 

LOWER END 

Rod misalignment 

less than 0.05/0.002 per 100 mm 

0.2/0.008 

Rod hearing-to-journal clearance 

0.041-0.071 /0.0016-0.0030 

0.1/0.0039 

Rod big end side clearance 

0.15-0.25/0.006-0.0010 

0.45/0.177 

Crankshaft run-out 

less than 0.02/0.0008 

0.05/0.0020 

Main bearing clearance 

0 036-0.078/0.0014-0.0031 

0.11/0.0043 

Main bearing journal diameter 

35.984-36.000/1.4167-1.4173 

35.94/1.415 

Crankshaft thrust clearance 

0.10-0.20/0.004-0.008 

0.45/0.018 

BALANCER 

Shaft diameter 

19.967-19.980/0.7861-0.7866 

19.93/0.7846 

Holder ID 

20.007-20.028/0.7877-0.7885 

20.08/0.7905 

Chain length (20 links) 

160.0/6.30 

162.4/6.39 

Chain guide thickness 
upper 

2.0/0.079 

1.0/0.039 

lower 

2.5/0.098 

1.0/0.039 

Spring free-length 

9.8-10.4/0.39-0.41 

9.0/0.35 

CLUTCH AND TRANSMISSION 

Clutch spring free-length 

33.8/1.33 

32.3/1.27 

Friction plate thickness 

2.9-3.1/0.11-0.12 

2.5/0.10 

Max allowable warpage 
steel plate 

under 0.15/0.006 

0.30/0.012 

friction plate 

under 0.20/0.008 

0.40/0.016 

Friction plate-to-clutch 
housing clearance 

0.15-0.40/0.006-0.016 

0.60/0.024 

Clutch-to-shaft clearance 

0.020-0.062/0.0008-0.0024 

0.162/0.006 

Primary chain max. play 

— 

20/0.8 

Chain guide thickness 

7.5/0.30 

3.5/0.14 

Shifter pawl spring free-length 

29.4/1.16 

31.0/1.22 

Gear backlash 

0.06-0.23/0.002-0.009 

0.3/0.012 

Shifter fork finger thickness 

4.9-5.0/0.19-0.20 

4.7/0.185 

Cear fork groove width 

5.05-5.15/0.200-0.203 

5.25/0.207 
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LUBRICATION SYSTEM 


OIL PRESSURE 


1. Remove the oil pressure indicator 
switch, and connect the oil pressure 
gauge adapter (57001-400). 

2. At engine operating temperature, 
pressure should be 57 psi at 4,000 rpm. 

3. If pressure is low, check the oil 
pump. 



Checking oil pressure 


OIL PUMP 
Removal 

1. The pump is located on the right- 
side of the lower crankcase half. Access 
to the pump is obtained by removing the 
clutch. Refer to “Engine and Transmis¬ 
sion” for procedures, if necessary. 

Inspection 

1. Measure inner-to-outer rotor clear¬ 
ance. Standard is 0.025-0.115 mm 
(0.0010-0.0045 in.). Replace the rotors if 
clearance exceeds 0.21 mm (0.0083 in.). 

2. Check wear to the sides of the rotors 
by laying a straightedge across the pump 
and checking clearance between the 
straightedge and the rotors. Standard 
clearance is 0.03-0.09 mm 
(0.0012-0.0035 in.). Replace the rotors if 
clearance exceeds 0.15 mm (0.0059 in.). 



Measuring inner rotor-to-outer rotor clearance 



Checking rotor side wear 




1. C-ring 

2. Wo»her 

3. Body inner hoff 

4. Inner rotor 

5. Outer rotor 


6. Pin 

7. Body outer holf 
B. Pin 

9. Pump drive geor 


Oil pump components 



Checking outer rotor-to-purnp IkxIv clearance 


OIL PRESSURE RELIEF VALVE 

1. The oil pressure relief valve is lo¬ 
cated in the lower crankcase half. 

2. To remove the valve, separate the 
case halves as outlined in “Engine and 
Transmission.” Unscrew the valve from 
the case. 

3. To disassemble the valve, remove 
the circlip, and take out the washer, 
spring, and valve piston. 


3. Check the clearance between the 
outer rotor and the pump body. Standard 
clearance is 0.10-0.15 mm (0.004-0.006 
in.). Replace either the outer rotor or the 
pump body (depending on which is 
worn), if clearance exceeds 0.25 mm 
(0.0098 in.). 

Disassembly 

1. Remove the C-ring and washer from 
the gear shaft. 

2. Separate the body halves and re¬ 
move the rotors. 

3. Remove the shaft pin to remove the 
gear from the body half. 

Assembly 

1. Assembly is the reverse of disas¬ 
sembly. Note that the sides of the rotors 
with the punch marks face away from the 
gear when installed. 


Rotor* 

m 

n 



Install rotors with the punch marks facing outward 

Installation 

1. Oil the pump internals thoroughly 
before installation. Use new O-rings if 
necessary. Be sure that the O-rings are in 
place. 



Removing the oil pressure relief valve 


Washer 


Valve Piston 

O 

VAU 


Circlip 

Spring 



Pressure relief valve components 


4. Measure the diameter of the piston. 
Measure the inside diameter of the valve 
body. Standard clearance is 0.020-0.103 
mm (0.0008-0.0041 in.). Replace either 
the piston or the body (depending on 
which is worn), if clearance exceeds 0.13 
mm (0.0051 in.). 

5. Measure the free-length of the 
spring. Standard value is 20.6 mm (0.811 
in.). Serviceable limit is 19.0 mm (0.748 
in.). 

6. Assembly is the reverse of disas¬ 
sembly. Use thread locking compound 
when installing the valve in the crank¬ 
case. 
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OIL PRESSURE INDICATOR 
SWITCH 

1. If the hull) fails to light when the ig¬ 
nition switc h is turned on, disconnect the 
wire from the pressure switch. 

2. Check for continuity between the 
switch terminal and the switch body. If 
resistance is noted, or if there is no conti- 
nuity, the switch is defective If there is 
continuity (no resistance), check the bulb 
and wiring. 



Cheeking the oil pressure indicator switch 


3. The warning bulb should go off 
when the engine passes 1,500 rpm. If it 
does not, stop the engine and disconnect 
the switch lead. Connect an ohnuneter or 
continuity light between the switch lead 
and the engine (ground). There should 
be no resistance when the engine is off, 
and infinite resistance (no continuity) 
when rpm is above 1,500. 

4. If continuity is noted with the 
engine turning over 1,500 rpm, check oil 
pressure. If oil pressure is satisfactory, 
replace the indicator switch. Use thread 
locking compound when installing the 
switch. Tighten it to 10.0-11.5 ft lbs. 

FUEL SYSTEM 

Refer to "Carburetors" in the ‘General 
Information” section for carburetor 
theory, inspection, and troubleshooting. 

GAS TANK 
Removal 

1. Turn off the fuel petcock. Slide the 
fuel line clamps off the petcock fitting, 
and disconnect the two fuel lines from 
the petcock. 

2. Open the seat. Unhook the rubber 
tank strap, and pull the tank backward 
and o(T the machine. 

Installation 

1. Installation is the reverse of re¬ 
moval. 

2. Secure all fuel line connections. 
Check for leaks before operation. 

CARBURETORS 

Removal 

The carburetors are removed together. 

1. Remove the gas tank. 

2. Remove the left and right side- 
covers. 

3. Loosen the rubber intake manifold 
clamp screws and the air cleaner duct 
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clamp screws and move the duct clamps 
away from the carburetors. 

4. Pull the carburetors out of the in¬ 
take manifolds and move them as far as 
possible to the right-side of the motor¬ 
cycle. 



loosening the carburetor damp screws 


5. Adjust the cable adjusters at the 
twist-grip to yield the maximum amount 
of throttle cable free-play. Unscrew each 
of the cable adjusters at the carburetors 
from its bracket and disengage each 
throttle cable from the pulley. 

6. Remove the carburetors from the 
machine, taking care to pull the overflow 
and breather tubes out of their guide. 



Cable adjusters are detached from their brackets to 
remove carburetors 


Disassembly 

1. Drain the fuel from each float bowl. 
Although not necessary for disassembly, 
the carbs may be removed trom their 
mounting plate by removing the two 
screws which secure each one, and dis¬ 
connecting the choke linkage and bal¬ 
ance screw connection. 

2. Remove the carburetor caps. Pull 
out the throttle slide and remove the 
slide gasket. To remove the needle, re¬ 
move the retaining screw. 



Removing the main jot and keeper spring 


3. Remove the screw securing the 
cover plate made accessible by removal 
of the slide. Unscrew and remove the 
main and slow air jets. 


4. Remove the float bowl screws, and 
take off the float bowl. 

5. Lift out the jet keeper spring. Push 
out the float pivot pin. Remove the float 
and float needle. 

6. Unscrew the float needle seat re¬ 
tainer, and pull out the seat. 

7. Pull out the main jet. Turn the carb 
right side up and allow the needle jet to 
drop out. 

8. Unscrew and remove the starter jet. 
Remove the pilot passage plug, and un¬ 
screw the pilot jet and slow jet. 

Assembly 

1. Reverse the disassembly procedure. 
Use new gaskets and O-rings. 

Installation 

1. Check that the butterfly valves are 
parallel to the carburetor bores when the 
pulley is rotated fully. If not, loosen the 
pulley stop screw locknut and turn the 
screw to make the adjustment. Tighten 
the locknut. 

2. Engage the accelerator throttle 
cable with the pulley, and screw the 
cable adjuster all the way into its bracket. 
Install the decelerator cable in the same 
manner. Screw both cable adjusters out 
about halfway of their length. 

3. The remainder of the procedure is 
the reverse of removal. Be sure that all 
lines are correctly routed and properly 
secured. Adjust the throttle cables. 

Check for proper operation before rid¬ 
ing the machine. 



Use the pulley stop screw, if necessary, so that the 
butterfly valves are parallel to their bores when the 
pulley is opened as far as possible 



Attaching the accelerator cahle to the pulley 


Carburetor Specifications 


Type 

CYB36 

Main jet 

125 

Main air jet 

GO 

Slow air jet 

90 

1’ilot jet 

35 

I’ilot screw (turns out) 

14 ± 14 

Fuel level (mm/in.) 

33.5/1.32 

butterfly angle 

10‘ 30' 
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ELECTRICAL SYSTEMS 


Ignition Switch Engine Stop Switch 



IGNITION SYSTEM 

1. Tlie ignition system consists of a 
single set of points, a condenser, and the 
ignition coil. The coil has two lea^ls—one 
for each plug—and the cy linders there¬ 
fore fire at the same time. However, since 
only one cylinder is on the compression 
stroke at any time, there is a waste spark 
at the other cylinder. 

2. Since the two plug leads are inter¬ 
dependent (one connected to each end of 
the secondary coil), disconnecting one 
lead will result in a lack of spark at both 
cylinders. Therefore, if one ping is dirty, 
fouled, or defective, neither cylinder will 
have spark. 

3. If there is no spark, and common 
items such as fuse, plugs, points, and wir¬ 
ing connections have been checked, re¬ 
move the plug caps and check for spark 
by grounding the leads against the cylin¬ 
der head. If there is spark, one or both ol 
the caps is defective. Replace both. 

4. Check the condenser. If the proper 
test ecjuipment is available, the con¬ 
denser should rate 0.22 mid. Alternately , 
check the condition of the* points. Pitting, 
a burned-looking condition, or mounds 
and matching depressions are signs of 
arcing which is caused by a defective 
condenser. Replace both points and con¬ 
denser if these conditions are noted. 

5. Check the condition of the ignition 
coil primary winding by disconnecting 
the two primary winding leads and 
checking resistance across them (blue 
and red/yellow). Resistance should be 
3.8—4.2 ohms. 

6. If the primary winding is within 
these limits, check the secondary wind¬ 
ing by measuring resistance across the 
two spark plug leads. It should be ap¬ 
proximately 13K ohms. 

7. If either of these tests indicates a 
resistance not within the given specifica¬ 
tions, replace the coil. 


CHARGING SYSTEM 

The charging system consists of the al¬ 
ternator, rectifier, and regulator. 

Alternator 

1. Before carry ing out the following 
alternator output test, be sure that the 
battery is fully charged. A low or defec¬ 
tive battery will cause misleading read¬ 
ings. If the battery will not hold a full 
charge, replace it. 

2. Remove the left sidecover and the 
headlight. Disconnect the 6-vvire connec¬ 
tor beneath the sidecover and the 9-vvire 
connector in the headlight shell. Discon¬ 
nect the white rec tifier lead from the bat¬ 
tery positive lead. 

3. Set a DC voltmeter to the 30v 
range. Connect the positive meter lead to 
the rectifier white lead and the negative 
meter lead to ground on the frame. 

4. Remove the right sidecover. Dis¬ 


connect the green and the brown regula¬ 
tor leads from terminals “F” and “I.” 
Connect these two leads together. 

NOTE: Carry out the test as tjuiekly as 
possible and disconnect the green and 
brown leads from each other as soon as 
the test is finished. Be sure that the 
leads are insulated from the frame. 

5. Start the engine and allow it to idle 
at 1,100-1,300 rpm. The voltmeter should 
read 14v DC or more. If less than this 
amount, either the alternator or the recti¬ 
fier is defective. 

CAUTION: Do not let the engine turn 
abort* idle speed or the electrical com¬ 
ponents may he damaged. 

6. If the proper voltage reading was 
not obtained, check the rectifier as out¬ 
lined in the following procedure. If the 
rectifier is satisfactory, cheek the alterna¬ 
tor current output as follows. 

7. Connect a 1 ohm-200\V variable 
resistor, one lead to the rectifier white 
lead and the other to ground on the 
frame. Set the resistor at its maximum 
resistance and start the engine. Adjust 
the resistor to maintain a voltmeter read¬ 
ing of 14.5v, while gradually raising rpm 
to 5,000. 

8. Stop the engine. Disconnect the 
v oltmeter and the resistor lead to the rec¬ 
tifier white vv ire. 

9. Connect an ammeter, set to the 30a 
DC range, to the variable resistor and to 
the rectifier white wire. This will put the 
meter, resistor, and rectifier in series. Be 
sure that all connections are tight. Start 
and run the engine at 5,000 rpm The 
meter should read 13a DC. If the current 
reading is lower, the alternator is defec¬ 
tive. 

To determine which alternator compo¬ 
nent is faulty , proceed as follows: 

10. Remove the right sidecover and 
disconnect the plug just below the regu¬ 
lator. With an ohmmetcr, check the resis¬ 
tance between each of the three leads. 
Resistance should be 0.4-0.6 ohms. If any 
measurement shows infinite resistance, 
the armature has an open circuit and 
must be replaced. 

11. With the highest meter range set to 
operate, measure resistance between 
each of the three leads and the frame 
(ground). Resistance should be infinite in 
each ease. If a reading less than this is 
noted, the armature must be replaced as 
there is a short circuit. 

12. Using the low range on the ohm- 
meter, check resistance between the 
field coil leads: green and black. It must 
be 4.8 ohms. An infinite reading indicates 


a break in the field coil, while a lower 
one indicates a short. In either case, re¬ 
place the coil. 

Rectifier 

1. A full-wave rectifier with six diodes 
is used. An ohmmetcr is used to check 
the rectifier. 

2. Remove the left sidecover, discon¬ 
nect the white rectifier lead from the bat¬ 
tery and disconnect the rectifier black 
lead. The engine must be off. 

3. Remove the right sidecover and dis¬ 
connect the plug below the regidator. 

4. Using the 10 or 100 ohm meter 
range, check resistance between the 
white lead and each yellow lead in turn, 
and then between the black lead and 
each yellow lead. Resistance measure¬ 
ments must be taken in both directions: 
that is, reverse the meter probes after 
each reading and take another. 

Note the readings. If there is low resis¬ 
tance in one direction, there must be 10 
times the amount when the leads are re¬ 
versed. If any set of readings are either 
low or high in both directions, the recti¬ 
fier must be replaced. 

Regulator 

1. Remove the left sidecover and dis¬ 
connect the 6-wire connector. Remove 
the headlight and disconnect the 9-vvire 
connector in the shell. 

2. Set a voltmeter to the 30v DC 
range and connect it across the battery. 
Start the engine and run it at 1,600 rpm. 
The meter should read 14—15v. 

NOTE: As in the alternator test, the 

battery must be fully charged. 

3. Increase engine speed. At 4,000 
rpm, the meter reading should again be 
14-15v. 



1. Spring 5 Point P, 

2. Spring 6 . Point P 0 

3. Armofure 7. Point 

4. Adjuster orm 8. Reloy coil 

Voltage regulator comtxtnenls 
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NOTE: Proceed to -4,000 rpm from a 
starting point of 1,600. If rpm returns 
to idle speed, increase it gradually to 
l ,6(X) and then to 4,000. 

4. If voltage was not coruct m both 
cases, proceed with the following checks: 

NOTE: If the machine is still under 
warranty, the regulator should he re¬ 
placed at this point. 

5. Remove the right sidecover; dis¬ 
connect the black, green, and brown 
regulator leads from terminals “E,” “F,” 
and “1." Remove the regulator cover. 

6. With the ohmmeter set to the low 
range, check the resistance according tc 
rhe chart: 

7. Clean points with solvent if neces¬ 
sary* If badly pitted, use emery cloth II 
the points cannot be cleaned to achieve 
zero ohms resistance, replace the regula¬ 
tor. 

8. Press down on the armature and 
check the gap. It should be 0.3 mm (0.012 
in.). If not correct, bend the P 2 holder. 

9. Check the gap between P and P 0 . 
It should be 0.30-0.45 mm (0.012-0.018 
in.). If adjustment is needed, bend the 
holder for P,. 

10. Assemble the regulator and make 
all connections. Recheck regulator out¬ 
put as described previously. If voltage 
was too high, or too low, adjust be bend¬ 
ing the adjusting arm. Bending the arm 
out away from the machine will increase 
the output voltage and vice versa. 

11. Recheck output. At 2,000 rpm, out¬ 
put should be 14-15v. Adjust again, if 
necessary as in Step 10. 

12. Check output at 4,000 rpm. If volt¬ 
age was too high or too low, bend the P 2 
holder. Bend it toward the machine to 
increase voltage, and vice versa. 

13. Recheck at 2 000 and 4,000 rpm. 




Bending the adjuster arm to correct regulator output 


Bending the F, holder to correct regulator output 


STARTER MOTOR 


1. Refer to “Engine and Transmis- 
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Regulator Resistance 


Terminal Point P t 

Rctittanie 

/tdiil/i 

Position 1® 

on 

If more than 0 11, points P 0 and Pi are dirty or fouled. 

F—I 

Position 2(5) 

about 9 U 

II no reading, resistor Hf is open. If no resistance, there is a 
short. Replace regulator. 

Position I® 

F—E 

about 100 U 

If no reading, the relay coil is open. If no resistance, there is 
a short. Replace regulator. 

Position 2® 

on 

If more than 0 11, points P 0 and Pi are dirt)’ or fouled. 


® Points P« and Pi are in contact bv spring force. 

(?) Points Pp and P» are in contract (>y pressing on the armature with a finger. 


sion” for removal and installation proce¬ 
dures. See “Left Crankcase Cover Com¬ 
ponents, Alternator, and Starter 
Assembly.” 

2. Disassemble the starter motor by 
removing the body screws. 

3. Carbon brush length is 11.0-12.5 
mm (0.4-0.5 in.) new. Serviceable limit is 
6.0 nun (0.24 in.). 

4. Clean the commutator surface w'ith 
a solvent, polishing w ith fine emery cloth 
if necessary. 

5. Clean out the commutator grooves 
and check their condition. Standard 
groove depth is 0.5-0.8 mm (0.02-0.03 
in.), while the serviceable limit is 0.2 mm 
(0.008 in.). 



Checking the starter motor armature for continuity 
between segments 

6. There must be little or no resistance 
between each of the commutator seg¬ 
ments. Use low meter range w hen check¬ 
ing. Resistance between the segments 
and the armature shaft must he infinite. 
Use high range w hen checking. 

7. Check resistance between the posi¬ 
tive carbon brush and the starter motor 
lead. There must he no or very little re¬ 
sistance. If considerable resistance is 
noted, the field coils must he replaced. 
Use the lowest meter range w hen making 
this check. 

8. Check resistance between the posi¬ 
tive carbon brush and the starter motor 
body. It must he infinite, or there is a 
short necessitating replacement of the 
field coils. Use the highest meter range 
when making this check. 

Solenoid 

1. After disconnecting the motor lead 
from the solenoid, connect an ohmmeter, 
set on the low scale, across the solenoid 
terminals. Push the starter button. Resis¬ 
tance w hen the button is pushed must he 
zero. If higher, replace the solenoid. 

2. If the solenoid does not click w'hen 


the starter button is pushed, disconnect 
the black and yellow/red solenoid leads 
and cheek resistance across the termi¬ 
nals. It must he close to zero ohms. If 
higher, replace the solenoid. 

3. Cheek that voltage is getting to the 
solenoid from the battery. If so, replace 
the solenoid if it failed any of the above 
tests. 


SWITCHES 


Igntition Switch 

1. In the “Off” position, all lour switch 
leads must he insulated (no continuity) 
from each other. 

2. In the “On” position, there must he 
continuity between the white and brown 
leads and between the blue and red 
leads. 

3. In the "Park” position, there must 
be continuity between the white and red 
leads; none between the others. 



Checking ignition switch operation 

Headlight Dimmer Switch 

1. In the “high beam” position, there 
must be continuity between the blue and 
red/black leads. 

2. In the “low’ beam” position there 
must he continuity between the red/yel- 
low and blue leads. 

Brake Light Switches 
DISC BRAKE 

1. Disconnect the leads Irom the 
sw itch w hich is just above the lower tri¬ 
ple clamp. Continuity should exist when 
the brake lever is pulled. If not, replace 
the switch. 

2. Protect plated or painted surfaces 
from possible brake fluid spillage when 
removing I he switch. 

3. Apply thread locking compound to 
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the threads of the new switch, but not on 
the lower quarter of the threads to av oid 
contamination of the brake fluid. 

4. Bleed the brake lines. 


DRUM BRAKE 

1. Front drum brake light leads are in 
the headlight shell (blue and brown). 

2. Hear brake light switch leads are ac¬ 
cessible at the rear of the gask tank. 


3. Continuity between the leads must 
be present when the brake lever or pedal 
is applied, or the switch must be re¬ 
placed. 


WIRING DIAGRAMS 



KZ400D 



W White 
Y Yellow 


KZ400S 
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FRONT WHEEL 

Removal and Installation 
DISC BRAKE 

1. Support the front wheel oil the 
ground. 

2. Remove the axle nut cotter pin. Re¬ 
move the nut and washer. 

3. Remove the axle clamp nuts from 
the slider. Remove the clamp. 

4. Support the wheel and pull out the 
axle to remove the wheel. 

To install the wheel: 

5. Be sure that the speedometer cable 
is located on the inside of the fender 
bracket. Fit the speedometer gear hous¬ 
ing to the wheel. 

6. Install the wheel, slipping the axle 
through from the disc side. 

7. Install the axle clamp. Note that the 
arrow on the bottom of the clamp must 
point toward the front of the motorcycle. 
The clamp is machined unevenly so that 
there will be a gap between the clamp 
and the slider at the rear of the slider. In¬ 
stall the washers and nuts, but do not 
tighten them. 



Install the axle clamp as shown 


8. Install and tighten the axle nut to 
72-94 ft lbs. Check that the speedometer 
gear housing does not move when this is 
done. Use a new cotter pin. 

9. Tighten the front axle clamp nut to 
13.0-14.5 ft lbs, then tighten the rear nut 
to the same torque. 

DRUM BRAKE 

1. Supjxirt the front wheel off the 
ground. 

2. Remove the brake cable cotter pin 
and unscrew the adjusting nut to discon¬ 
nect the cable from the brake plate. Take 
out the brake lever fitting. 

3. Disconnect the speedometer cable 
from the brake plate after removing the 
securing bolt. 

4. Unbolt the brake anchor from the 
slider and the brake plate. 

5. Remove the axle nut. Remove the 
axle clamp nuts and the clamp. 

6. Lift the wheel slightly, and pull 
out the axle, then remove the wheel from 
the machine. 

To install the wheel: 

7. Put the wheel into position be¬ 
tween the sliders. Insert the axle from the 
brake plate side. Install the axle clamp. 
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CHASSIS 



The axle clamp arrow |hhiiU lowartl Ilu* front of tlu* 
motorcycle 


Install, but do not tighten, the clamp 
nuts. Note that the arrow stamped on the 
clamp points toward the front of the mo¬ 
torcycle. The clamp is machined un¬ 
evenly. When installed, there will be a 
gap between the clamp and the slider at 
the rear of the slider. 

8. Fit, but do not tighten, the axle 
washer and nut. 

9. Install the brake anchor, tighten¬ 
ing the nuts to 19.5-22.0 It lbs. 

10. Tighten the axle nut to 72-94 ft lbs. 
Tighten the forewardmost clamp nut to 
13.0-14.5 ft lbs, and then tighten the rear 
one to the same torque. 

11. The remainder of the procedure is 
the reverse of removal. 


Disassembly 


DISC BRAKE 

1. To disassemble the speedometer 
gear housing, disconnect the cable. Pull 
out the gear drive with snap-ring pliers. 
Remove the bush and pinion after drill¬ 
ing out the locating pin. Pack the assem¬ 
bly with grease prior to assembly. 

2. Unbolt and remove the disc. Re¬ 
move the disc-side hub cap. 

3. Pry out the disc side grease seal. 
Remove the bearing retainer circlip. 

4. Using a drift, tap around the outer 
race of the speedometer gear side wheel 
bearing until the disc side bearing is 
driven out. 


5 



1. Axle 

2. Boll 

3. Lockplol* 

4. Cap 

5 Brake ditc 

6. Wheel hub 

7. Greoie »eal 

8. Circlip 

9 Wheel bearing 
10 Spacer 
11. Greate teal 


12. Speedometer gear homing 
13 Pin 

14. Waiher 

15. Speedometer pinion 

16. Buih 

17. Gear drive 

18. Speedometer gear 
19 Axle nul 

20. Cotter pin 

21, Wheel bearing 


5. Remove the remaining grease seal 
and speedometer drive. Remove the re¬ 
maining wheel bearing by tapping out 
from the inside. 

DRUM BRAKE 

1. Remove the brake linings from the 
brake plate In pulling them apart until 
free of their cams. 

2. To remove the brake levers and 
linkage from the brake cams, first mark 
the positions of the levers relative to tlu* 
cams. Remove the pinch-bolts. Remove 
the levers, return spring, wear indicator, 
etc. Push the cams out of the brake plate 
noting the dust seals. 

3. Remove the speedometer pinion 
gear by unscrewing the bushing. 

4. Remove the hub cap (axle nut side). 

5. Pry out the grease seal. With a suit¬ 
able drift, tap around the race of the right- 
side wheel bearing until the left-side 
bearing is free. Remove the remaining 
bearing in the same manner. 

6. Remove the speedometer gear 
using a gear puller. Remove the remain¬ 
ing grease seal. 

Inspection 

1. Axle run-out (max. standard) is 0.1 
mm (0.004 in.). Serviceable limit is 0.2 
mm (0.008 in.). Although it may be imssi- 
ble to straighten slightly bent axles, those 
with a run-out which exceeds 0.7 mm 
(0.028 in.) must be replaced. 

Measured run-out is the total gauge 
variation. 

2. Check wheel bearings for rough ro¬ 
tation, binding, looseness, etc., after re¬ 
moving old grease and oiling lightly. 

3. Grease seals which have been re¬ 
moved must be replaced with new ones. 

If the seals are still in place, check for 
obvious damage, hardening, etc. 

4. For brake disc inspection, refer to 
the “Disc Brake” section, following. 

5. Check brake lining thickness. Stan¬ 
dard is 4.75-5.20 mm (0.19-0.20 in.). Ser¬ 
viceable limit is 2.5 mm (0.10 in.). 



Front disc brake wheel asscmlilv 
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1. Axle 

2. Clevis pin 

3. Clevis 

4. Locknut 

5. Connecting rod 

6. Clevis 

7. Nut 

B. Cotter pin 

9. Wosher 

10. Dust seal 

11. Return spring 

12. Bolt 

13. Main broke lever 



embly 


14. Secondory brake lever 

15. Weor indicator 

16. Bolt 

17. Wosher 

1 B. Brake com 

19. Wosher 

20. Speedometer pinion geor 

21. Bush 

22. Broke shoes 

23. Broke springs 

24. Speedometer geor 

25. Grease seal 

26. Wheel bearing 

27. Spacer 
2B. Front hub 

29. Wheel bearing 

30. Greose seal 

31. Cop 

32. Wosher 

33. Axle nut 

34. CoHer pin 

35. Broke plote 


6. Check brake drum inside diameter. 
Standard is 180.0-180.2 mm (7.086-7.094 
in.). Serviceable limit is 180.75 mm 
(7.116 in.). 

/. Check brake spring free-length. 
Standard is 46.7-47.3 mm (1.84-1.86 in.). 
Serviceable limit is 48.5 mm (1.91 in.). 

8. Brake cam diameter (standard) is 
14.957-14.984 mm (0.5889-0.5899 in.). 

*“ Serviceable limit is 14.83 mm (0.584 in.). 
Cam hole diameter is 15.000-15.027 mm 
(0.5906-0.5916 in.). Serviceable limit is 
15.18 mm (0.598 in.). 

9. Wheel bearing numbers are as fol¬ 
lows: 

Disc brake: #6302 
Drum brake: 
left #6302Z 
right #6302 

Assembly 

DISC BRAKE 

1. Pack bearings before assembly. 
Press them into place with a suitable 
driver. Press in new grease seals. 

2. Tighten the disc bolts to 11.5-16.0 ft 
lbs. 

DRUM BRAKE 

1. Grease the speedometer pinion 
gear, and replace it with the washers. 
Screw in the bushing. 

2. Grease the cams lightly and install 
them. Grease the brake pivot pins. Install 
the linings. 

3. Be sure to fit the dust seals to the 
cams. Install the brake wear indicator so 
that the point is just to the right of the 
”E” in “RANGE.” 

4. Fit the brake linkage, engaging the 
end of the return spring into its hole in 
the brake plate, then push on the levers 
aligning the reference marks made be¬ 
fore removal. 


5. Assv.ible the hub, packing the 
bearings with grease and pressing them 
in with a suitable drift. If the speedome¬ 
ter gear was removed, peen it in four 
places for security after pressing it on. 

6. The remainder of the procedure is 
the reverse of disassembly. 

LINKAGE ADJUSTMENT 

1. Fit the wheel to the motorcycle and 
secure it at all points. 

2. Support the front wheel off the 
ground. 

3. Loosen the connecting rod locknut 
and turn the rod one turn in the direction 
shown. 



Drum brake linkage adjustment, initial step 



Drum brake linkage adjustment, second step 


4. Spin the wheel slowly and in 
the cable adjusting nut until the shoe 
controlled by the main brake lever just 
touches the drum. 

5. Continue turning the wheel, and 
turn the connecting rod in the direction 
“B” shown until the secondary shoe just 
touches the drum. 

6. The brakes are now synchronized. 
Tighten the connecting rod locknut. Ad¬ 
just the cable as outlined in “Mainte¬ 
nance.” 

REAR WHEEL 

Removal and Installation 

1. Disconnect the brake anchor from 
the brake plate. 

2. Disconnect the brake light switch 
spring from the brake pedal. Remove the 
brake adjusting nut from the brake rod. 
Disconnect the rod from the brake lever. 

3. Remove the axle nut. Take out the 
axle. 

4. Remove the axle spacer from the 
right-side of the wheel. Move the wheel 
as far as possible to the right to detach it 
from the coupling and remove it from the 
motorcycle. 

To install the wheel: 

5. Reverse the removal procedure. 
The axle is inserted from the left-side of 
the wheel. Tighten the brake anchor nut 
to 19.5-22 ft lbs. Then tighten the axle 
nut to 94-116 ft lbs. 

Disassembly 

1. Mark the position of the lever rela¬ 
tive to the brake cam. Remove the pinch- 
bolt, wear indicator, and dust seal. 

2. Remove the brake lever. Pull the 
brake shoes, complete with the cam, out 
of the brake plate. Spread the shoes to 
disassemble. 

3. Reach through the hub with a long 
punch and tap out the right-side wheel 
bearing. Remove the spacer and tap out 
the left-side bearing from the inside of 
the hub. 

Inspection 

1. Axle run-out (max. standard) is 0.05 
mm (0.002 in.). Serviceable limit is 0.2 
mm (0.008 in.). Although it may be possi¬ 
ble to straighten slightly bent axles, those 
with a run-out which exceeds 0.7 mm 
(0.028 in.) must be replaced. 

Measured run-out is the total gauge 
variation. 

2. Check wheel bearings for rough ro¬ 
tation, binding, looseness, etc., after re¬ 
moving old grease and oiling lightly. 

3. Check brake lining thickness. Stan¬ 
dard is 5.35-6.05 mm (0.21-0.24 in.). Ser¬ 
viceable limit is 2.5 mm (0.10 in.). 

4. Check brake drum inside diameter. 
Standard is 180.0-180.2 mm (7.086-7.094 
in.). Serviceable limit is 180.75 mm 
(7.116 in.). 

5. Check brake spring free-length. 
Standard is 56.0 mm (2.20 in.), while ser¬ 
viceable limit is 58.0 mm (2.28 in.). 

6. Brake cam diameter (standard) is 
16.957-16.984 mm (0.6676-0.6687 in.). 
Serviceable limit is 16.83 mm (0.663 in.). 
Cam hole diameter is 17.000-17.027 mm 
(0.6693-0.6704 in.). Serviceable limit is 
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1. AxU 

2. Wheel beoring 

3. Spacer 

4. Damper rubber* 

5. Wheel bearing* 

6. Cotter pin 

7. Double wather 

8. Broke thoe* 

9. Brake ipring* 

10 Brake cam 

11. Duit *eal 

12. Weor indicator 

13. Break lever 

14. Bolt 

15. Axle ileeve 

16. Wa*her 4 






17. Axle nut 

18. Cotter pin 

19. Sprocket 

20. Nut 

21. Double wather 

22. Coupling tleeve nut 

23. Wather 

24. Collar 

25. Great* teal 

26. Sprocket hub bearing 

27. Coupling tleeve 

28. Bolt 

29. Rear hub 

30. Broke plate 

31. Wheel coupling 

32. O-ring 


Rear w heel and sprocket assembly 


17.18 mrn (0.676 in.). 

7. Wheel bearing numbers are as fol¬ 
lows: 

Left: #6303 

Right: #6303Z 

Assembly 

1. Grease the cam lightly before in¬ 
stallation. Grease the brake plate pins as 
well. 

2. Assembly is the reverse of disas¬ 
sembly. When fitting the brake wear in¬ 
dicator, have it point just to the right of 
the “E” in “RANGE.” 


SPROCKET ASSEMBLY 
Removal 

1. Disconnect the drive chain. Follow 
the rear wheel removal procedure as pre¬ 
viously outlined, and in addition, remove 
the coupling sleeve nut and washer. The 
wheel and sprocket assembly can then be 
removed from the motorcycle together. 



Loosening ihe coupling sleeve nut 
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Disassembly 

1. Bend down the locking tabs on the 
sprocket nuts. Remove the nuts and the 
sprocket. Detach the coupling from the 
rear wheel. 

2. Pull out the sleeve and collar. 

3. Remove the grease seal by prying it 
out. 

4. Use a suitable drift to tap out the 
coupling bearing. The bearing is driven 
out of the sprocket side of the coupling. 

Inspection 

1. Check condition of the coupling 
rubber dampers in the wheel hub. Re¬ 
place any which are damaged. 

2. Check the condition of the coupling 
bearing in the same manner as wheel 
bearings. Repack w'ith new grease before 
installation. 

3. Check the sprocket teeth for condi¬ 
tion. Check diameter. Standard is 217.4 
mm (8.56 in.). Serviceable limit is 215.5 
mm (8.48 in.). 

4. Sprocket run-out is less than 0.3 mm 
(0.012 in.); replace the sprocket if it is 
warped more than 0.5 mm (0.020 in.). 

5. Chain condition can be checked by 
stretching the chain with about 25 lbs 
pressure and measuring the length of a 
20-pin section of chain. Standard length 
is 317.5 mm (12.50 in.); replace the chain 
if the measurement is over 323 mm (12.7 
in.). 

Assembly 

1. Reverse the disassembly procedure. 
Repack the bearing with grease. Tighten 
sprocket nuts to 25-31 ft lbs. 


Installation 

Refer to “Rear Wheel Removal and In¬ 
stallation” for procedures. Be sure that 
the chain masterlink spring clip is in¬ 
stalled with the closed end facing the di¬ 
rection of chain rotation. 


DISC BRAKE SERVICE 


When servicing the hydraulic disc 
brake system, observe the follow ing pre¬ 
cautions: 

a. Brake fluid absorbs moisture. 
Therefore, never add fluid from an old 
or an unsealed container; 

b. Do not add fluid which has been 
pumped out of the system. Add new 
fluid only; 

c. Protect all plated and painted sur¬ 
faces from possible contact with spilled 
brake fluid; 

d. Do not mix types of brake fluid. 
Use DOT 3 brake fluid only. The fol¬ 
lowing types are recommended: 

Atlas Extra Heavy-Duty 

Shell Super Heavy-Duty 
Texaco Super Heavy-Duty 
Wagner Lockheed Heavy-Duty 
Girling Amber 

Flushing 

1. Attach a clear plastic hose which 
will fit snugly to the caliper bleed nipple 
and put the other end in a quantity of 
brake fluid in a suitable container. 

2. Open the bleed nipple and apply 
the brake lever in slow, even strokes 
until all of the old fluid is pumped out. 

3. Close the bleed nipple. Refill the 
reservoir with fresh fluid. Open the nip¬ 
ple, apply the lever, and, holding it 
against the handgrip, close the nipple 
and auicklv release the lever. 

4. Repeat this procedure until the new- 
fluid begins to come out of the hose. 

5. Bleed the air from the system. 

Bleeding 

This should be done after flushing, or if 
any brake line junction has been discon 
nected, or if the brake lever feels spongy 
or the brake is inefficient. 

1. Top up the fluid reserv oir if neces¬ 
sary'. 

2. With the reservoir cap off, slowly 
pump the lever several times until no air 
bubbles can be seen rising from the pas¬ 
sages at the bottom. 

3. Replace the cap. Fit a length of plas¬ 
tic hose which will fit snugly to the cali¬ 
per bleed nipple, immersing the other 
end of the hose in a quantity of brake 
fluid in a suitable container. 

4. Apply the brake lever several times 
until it becomes hard Hold it tightly and 
loosen the bleed nipple, then close it 
quickly. 

5. Release the lever. Repeat this pro¬ 
cedure until brake fluid only comes out of 
the hose, and no air bubbles. 

Pad Replacement 

1. When either pad is worn down to 
the stepped portion, replace both as a set. 

2. Remove the front wheel. Remove 
the screw' from the inner caliper half, tak- 
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Stepped Portions 



Replace pads when either is worn to the stepped 
portion 



Removing pad B 


ing off its washer and the metal plate. 
Remove the inner pad (“B"). 

3. Apply the brake lever until the 
outer pad (“A”) is pushed out. 

4. Loosen the bleed nipple slightly, 
push the piston in as far as possible, then 
tighten the nipple. 

5. Place the shim on the rear of the 
outer pad, shim projection over pad pro¬ 
jection, align the pad projection with the 
slot in the bottom of the caliper, and in¬ 
sert the pad. 

6. Install the “B," metal disc, and 
*- screw. Use thread locking compound on 

the screw. 



Protection 

Anti squeak Shim , 


Fit the shim projection over the pad projection 

7. Check reservoir fluid level. 

NOTE: After fitting new pads , avoid 
hard application of the brake for at 
least 50 miles. Replace the dust seal 
and piston fluid seal every other time 
the pads are replaced. Refer to “Cali¬ 
per” for procedures. 

Disc 

1. The disc may be checked in place. 

2. Measure thickness. Standard is 
6.95-7.05 mm (0.27-0.28 in.). Serv iceable 
limit is 5.5 mm (0.22 in.). 

3. Check run-out. Standard is 0.1 mm 
(0.004 in.) or less. Serviceable limit is 0.3 
mm (0.012 in.). 

NOTE: If run-out is excessive , check 
that the reading is not being caused by 


bad wheel bearings before replacing 
the disc. 

4. The disc is easily removed by un¬ 
bolting it from the wheel after the wheel 
is removed. Tighten the nuts to 11.5-16.0 
ft lbs for installation. 

Caliper 

CAUTION: Caliper parts (except disc 
and pads) are cleaned with new brake 
fluid , isopropyl alcohol, or ethyl alco¬ 
hol OXLY. Do not use anything else. 

REMOVAL 

1. Disconnect the brake line at the cal¬ 
iper and plug the end to prevent fluid 
spillage. 

2. If the caliper holder is to be re¬ 
moved loosen the two alien bolts. 

3. Remove the two mounting bolts and 
take off the caliper. 

DISASSEMBLY 

1. Remove the pads. Apply com¬ 
pressed air to the brake line fitting to 
force out the piston. If the piston cannot 
be ren\oved, replace the caliper. 

2. Being very' careful of the caliper 
walls, remove the dust seal and the fluid 
seal from the caliper. 

3. Remove the alien bolts previously 
loosened and pull out the caliper holder. 



Removing the piston from the caliper with com- 
Dressed air 

INSPECTION 

1. Check the dimensions of all parts 
against the specifications given in the 
“Chassis Specifications" chart at the end 
of this section. 

2. Replace the fluid seal if leakage 
around the pad is noted, if there is a large 
difference in w ear betw een the pads, or if 
the seal is stuck to the piston. 

ASSEMBLY 

1. Clean caliper internals (except 
pads) with new brake fluid, isopropyl al¬ 
cohol, or ethyl alcohol. 

2. Assembly is the reverse of disas¬ 
sembly. Be sure that the caliper holder 
dust cover is properly secured. Coat the 
sides of the piston with brake fluid before 
inserting it into the caliper. 

INSTALLATION 

1. Installation is the reverse of re¬ 
moval. Tighten alien bolts to 22-26 ft lbs, 
and mounting bolts to 18-24 ft lbs. 
Tighten banjo bolts to 18-24 ft lbs. 

2. Bleed the system. 

Master Cylinder 
REMOVAL 

1. Remove the right-side mirror. 



1. Cop 

2. Plot# 

3. Diaphragm 

4. Brake l#v#r 

5. Duit Mai ifopper 

6. Du»t mo! 

7. Retaining ring 

8. Pi»ton itopper 

9. Piston osMmbly 

10. Primory cup 

11. Spring ossambly 

12. Check valve assembly 

13. Secandory cup 

14. Bolt 

15. Nut 

Id. lockwasher 
17. Nut 


18. Bolt 

19. Bolt 

20. Wother 

21. Moster cylinder clamp 

22. Master cylinder body 

23. Washer 

24. Bonjo bolt 

25. Dust cover 
26 Hom 

27. Grommet 

28. Brake light switch 

29. 3 way joint 

30. Pipe 

31 Bolt 

32 Bolt 
33. Washer 
34 Hose 


Master cylinder assembly 

2. Slip off the banjo fitting dust cover 
and disconnect the brake line from the 
master cylinder; note the washer on ei¬ 
ther side of the banjo. 

3. Remove the two clamp bolts, taking 
care that fluid is not spilt, and remove the 
master cylinder. 

Disassembly 

1. Remove the reservoir cap and dia¬ 
phragm and pour out the brake fluid. 

2. Remove the brake lever. Use the 
special master cylinder stopper remover 
to remove the dust seal stopper and then 
take out the dust seal. 

3. Remove the retaining ring and re¬ 
move the stopper, piston, primary' cup, 
spring, and check valve out of the master 
cylinder. Do not remove the secondary 
cup from the piston. 

Inspection 

1. Check the master cylinder compo¬ 
nents against the standard specifications 
given in the “Chassis Specifications" 
chart at the end of this section. 

' 2. Check for obvious defects to the 
master cylinder bore and the piston body. 

3. Inspect the rubber parts for damage 
or rotting and swelling. The cups should 
be slightly larger than the cylinder bore. 
If leakage at the master cylinder has oc¬ 
curred, replace both cups. Replacement 
of the secondary' cup requires replace¬ 
ment of the piston as well. 
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Hrmovtng llit* dust seal stopjxT 

ASSEMBLY 

1. Clean all parts in new brake fluid or 
isopropyl or ethyl alcohol. 

CAUTION: Do not use anything, else 
to clean brake parts. 

2. Smear the parts and the inner walls 
of the master cylinder with brake fluid. 

3. Check that the primary cup and 
check salve are installed facing the right 
direction, and are not misaligned during 
installation. 


Reluming Ring Pliers 



Installing the retaining ring 

4. Install the check valve, spring, pri¬ 
mary cup, and piston. Fit the piston stop¬ 
per. 

5. Install a new retaining ring, ensur¬ 
ing that it is properly seated in its groove. 
Install the dust seal and stopper. 

6. The remainder of the procedure is 
the reverse of disassembly. 


INSTALLATION 

1. When installing the master cylin¬ 
der, note that the small projection on the 
clamp goes on the twist-grip side. 

2. Tighten the upper bolt first to 
4.3-6.5 ft lbs, then the lower bolt to the 
same torque. Tighten the banjo bolt to 
18-24 ft lbs and bleed the system. 


FRONT FORKS 
Removal 

1. Remove the front wheel. Remove 
the fender. 

2. On disc brake models, unbolt the 
caliper, supporting it out of the way to 
avoid bending the pipe. 

3. If disassembly of the fork leg is 
required, loosen the filler cap(s) at this 
point. 

4. Loosen the upper and lower triple 
clamp pinch-bolts. 

5. Pull out the fork leg twisting it as 
necessary until it is free of the triple 
clamps. 

6. Remove the remaining fork leg in 
the same manner. 
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Fron! fork assembly 


1. Filler cop 
2 O ring 

3. Upper triple clomp pinch-bolt 

4. Lockwo»her 

5. Steering item pinch-bolt 

6 Upper triple clomp 

7 Nut 

8. Ring cop 

9 Left heodlight brocket 
10 Steering item roce 
1 1. 8oie cover 

12 Domper ring 

13 Domper 

1 4. Steering item 

15. Lower triple clomp pinch-bolt 

16. Lockwother 
17 Fork ipring 

18. Fork tube 


19. Right heodlight brocket 

20. Right fork slider 
2). Droin bolt 

22. Goiket 

23. Duit ieol 

24. Clip 

25. Oil ieol 

26. Piiton ring 

27. Spring 

28. Cylinder 

29. Lett fork ilider 

30. Goiket 

31. Slider ollen bolt 

32. Axle clomp 

33. Stud bolt 

34 Nut 

35 Cylinder boie 
36. Lockwother 


Disassembly 

1. Remove the filler cap and take out 
the fork spring. Pour the fork oil out, 
pumping the slider to remove it all. 

2. Pry up the dust seal from the top of 
the slider. 

3. Insert the special piston holder to 
secure the cylinder and remove the alien 
bolt from the bottom of the slider. It may 
be possible to remove the alien bolt with¬ 
out the tool, but if the cylinder assembly 
begins to turn as the bolt is loosened, the 
tool will be necessary. 

4. Pull the fork slider from the fork 
tube. Remove the cylinder components 
from the top of the fork tube. 

5. Remove the slider oil seal clip and 
pull out the oil seal. Remove the cylinder 
base from the slider. 

Inspection 

1. Check spring free-length. Standard 
is 475 mm (18.7 in.). If either spring is 
compressed below 465 mm (18.3 in.), 
both springs should be replaced to en¬ 
sure equal damping characteristics. 

2. Check damper components for 
wear. Replace as necessary. 

Assembly 

1. Use new fork slider oil seals. 

2. Install the cylinder base in the 
slider. 

3. Press a new oil seal into the slider 
after lubricating the seal’s outer side to 
facilitate assembly. Install the clip. 



All«n Wrench 

Removing the slider alien lx>lt with the special tool 

4. Install the cylinder assembly in the 
fork tube inserting it so that the end pro¬ 
trudes from the bottom of the fork tube. 

5. Oil the inner lips of the slider seal, 
fit the bottom of the cylinder into the cyl¬ 
inder base, sliding the slider all the way 
onto the fork tube. 

6. Use thread locking compound on 
the alien bolt and tighten it. 

7. Install the slider dust seal. Refill the 
forks with the correct grade and quantity 
of oil (refer to "Maintenance"). Fit the 
spring (close coils toward the top of the 
fork) and the filler cap. 

Installation 

1. Install the fork leg into the triple 
clamps until the edge of the top of the 
tube is flush with the upper triple clamp 
surface. 

2. Tighten the upper triple clamp 
pinch-bolt to 11.5—13.0 ft lbs, and then 
the lower triple clamp pinch-bolt to 
14.5-22.0 ft lbs. 
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3. Tighten the filler cap to 18-22 ft lbs. 

4. Install the disc brake caliper, if fit¬ 
ted, tightening the mounting bolts to 
19-23 ft lbs. 

5. The remainder of the procedure is 
the reverse of removal. 


STEERING STEM ASSEMBLY 


Bearing Adjustment 

1. To check bearing adjustment, sup¬ 
port the front wheel off the ground. Grasp 
the lower ends of the fork sliders and 
push and pull them back and forth. No 
movement should be noted. If there is, 
the bearings are too loose. 

2. Move the forks slowly from lock-to- 
lock. Movement should be smooth, si¬ 
lent, and effortless. If any binding or un¬ 
even movement is felt, the bearings are 
either too tightly adjusted, or they are 
worn. If the steering feels uniformly stiff, 
the bearings are too tightly adjusted. If 
noise is noted, the bearings are damaged 
or some are missing. 



Nut 


I 

Wrench 


Adjusting the steering head bearings 


3. With the front end off the ground, 
release the forks from a position several 
degrees off the centerline of the motor¬ 
cycle. The forks should fall to either side 
when this is done. If they do not, the 
bearings are too tightly adjusted, the 
steering stem is bent, the races are ex¬ 
tremely worn, or some are missing. 

4. To adjust the steering stem bear¬ 
ings, support the front wheel off the 
ground, loosen the steering stem bolt and 
the pinch-bolt. Use the special wrench to 
tighten or loosen the steering stem lock¬ 
nut (just under the upper triple clamp), 
until bearing action conforms to those 
standards in Steps 1-3. 

5. Tighten the steering stem nut to 40 
ft lbs. Tighten the pinch-bolt to 11.5-13.0 
ft lbs. Momentarily loosen the lower tri¬ 
ple clamp pinch-bolts, and then tighten 
them to 14.5-22.0 ft lbs. Recheck bearing 
adjustment. If proper adjustment is not 
possible, the bearings and races may be 
worn and in need of replacement. 

Removal 

1. Drain the disc brake fluid, if appli¬ 
cable. 

2. Remove the front wheel. Unbolt 
the master cylinder from the handlebar, 
disconnecting the brake line from the 
joint on the lower triple clamp. 

3. Remove the caliper and the lower 
brake hose. 

4. Remove the front fender. Remove 
the forks. 



Removing the disc brake joint 


5. Disconnect the tach cable from the 
tach. Disconnect the brake light switch 
leads from the switch on disc brake mod¬ 
els. 

6. Remove the disc brake hose joint 
from the lower triple clamp. 

7. Take the headlight out of the shell 
and disconnect the leads. Disconnect the 
turn signal and wiring harness leads in 
the headlight shell. Remove the shell. 

8. Hold the instrument panel, re¬ 
move the two securing nuts and remove 
the unit. 

9. Remove the steering stem nut. 
Loosen the upper triple clamp pinch- 
bolt. Tap the underside of the triple 
clamp with a plastic mallet until the 
headlight brackets, complete with turn 
signals, can be removed. Continue tap¬ 
ping the triple clamp until it can be freed 
from the steering stem and hung to one 
side. 

10. Hold the steering stem assembly 
in place, and unscrew and remove the 
steering stem locknut. When the nut is 
removed, lower the steering stem from 
the frame lug. Watch the balls in the 
lower race as they will fall out as the stem 
is lowered. The upper balls are accessi¬ 
ble after removing the cap. 

Inspection 

1. The bearing balls are standard V 4 in. 
in size, and 19 are used in each race. 

2. Clean balls in solvent. Wipe old 
grease off races. Check the balls for rust, 
dents, pitting, and other damage. Check 
that the race surfaces are perfectly 
smooth and without dents, cracks, or rip¬ 
ples. 

3. If any parts are damaged, replace 
bearings and races as a set. 

4. Remove races from the frame by 
punching them out. Drive new races 
straight in. 

5. Remove the steering stem race, if 
necessary, with a hammer and punch. 
The race is pressed onto the stem. 

Installation 

1. Lubricate the races with bearing 
grease and press 19 balls into the frame 
race and the steering stem race. Raise the 
stem carefully into position and screw on 
the stem locknut. 

2. The remainder of installation is the 
reverse of removal. When fitting the 
headlight brackets, note that the ring cap 
goes on the top and the damper, damper 
ring, and stem base cover are at the bot¬ 
tom. 


SHOCK ABSORBERS 
Removal 

1. To remove one of the shock absorb¬ 
ers, remove the grab bar mounting nuts, 
loosen the top shock nuts, and remove 
the grab bar. Lifting up the rear wheel to 
avoid damage to the shock bolt threads, 
remove the lower shock bolt. Remove the 
capnut and washers and remove the 
shock absorber. 

2. To remove the other shock, repeat 
the procedure. 

Inspection 

1. Check for damping by compressing 
the shock absorber as much as possible, 
then releasing. If the shock springs 
quickly back to full length, the damping 
unit is defective. 

Replace shocks in pairs even if only 
one is bad. 

2. Shock absorber dampers are sealed 
units and cannot be disassembled. 

Installation 

1. Reverse the removal procedure. 
Mounting point torque is 19.5-24.0 ft lbs 
for both upper and lower mounts. 


SWING ARM 
Inspection 

1. Remove the rear wheel, sprocket as¬ 
sembly, and shock absorbers. 

2. Measure the distance between the 
top and bottom shock absorber mounts on 
both sides. The two measurements must 
be identical, or the swing arm will have 
to be replaced. 

3. Check that the rear wheel mounting 
plates are parallel. 

4. Grasp the swing arm and attempt to 
move it from side to side. Any noticeable 
side play indicates worn bushings which 
will need replacement. 

Removal 

1. Proceed as above (Step 1). 

2. Remove the swing arm pivot shaft 
nut and pull out the shaft. Remove the 
swing arm noting the dust cap on each 
end which will come off. 

3. Remove the chain guard and brake 
anchor from the swing arm. 

Disassembly 

1. Pull out the sleeve from each side of 
the swing arm. Remove the distance col¬ 
lar. 

2. Measure bush inside diameter. Tap 
out the bush from each side, if worn. If 
bushes are removed, they must be re¬ 
placed with new ones. 

Inspection 

1. Measure the outside diameter of the 
sleeves. Standard is 21.979-22.000 mm 
(0.8653-0.8661 in.). Serviceable limit is 
21.95 mm (0.864 in.). Replace sleeves as a 
set of either is worn. 

2. Check the inside diameter of each 
bush. Standard is 22.030-22.063 mm 
(0.8673-0.8686 in.). Serviceable limit is 
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1. Swing arm pivol lhaft 

2. Duti »*oi» 

3. O-ring 


7. Crmate fitting 

8. Swing arm 
9 Nut 





22.26 mm (0.876 in.). Replace the bushes 
as a set if either is worn. 


Chassis Torque Specifications 


Part 

Torque 
(It lb t) 

Axle nuts 


front 

72-94 

rear 

94-116 

Front axle clamp nuts 

130-14.5 

Fork filler caps 

18-22 

Upper triple clamp pinch-bolts 

12-13 

Lower triple clamp pinch-holts 

14 5-22 0 

Steering stem nut 

40 

Steering stem nut clamp l>olt 

11.5-13 0 

Handlebar clamp bolts 

14.5-18.0 

Drum brake anchors 

19.5-22.0 

Sprocket nuts 

25-31 

Shock absorlier mounts 

19.5-24.0 

Swing arm pivot shaft nut 

72-94 

Spokes 

I 8-2.2 


Disc Brake 


Torque Specifications 


Torque 

Pari 

[ft lb,) 

Disc mounts 

11.5-16 0 

Caliper shafts 

22-26 

Caliper mounts 

18-24 

bleed nipple 

5.7-72 

brake pipe nipple 

12-13 

banjo bolts 

18-24 

llosc joint 

3 6-4 .3 

Master cylinder clamp 

4.3-65 

brake lever 

3.6-5.0 

Lever adjuster locknut 

130-16.5 


3. Check pivot shaft run-out. Standard 
is 0.1 mm (0.004 in.) or less. Replace the 
shaft if run-out exceeds 0.2 mm (0.008 
in.). 

Assembly 

1. Oil new bushes and press them into 
place. 

2. Lubricate the sleeves with chassis 
grease l>efore installation. 

Installation 

1. Installation is the reverse of re¬ 
moval. Insert the pivot shaft into the 
frame from the right. Ensure that the dust 
caps are in place. Tighten the shaft nut to 
72-94 ft lbs. Check that the swing ami 
pivots freely. 


General Torque Specifications 


Thread 

Diameter 

(mm) 

Torque 
(ft lb,) 

Coarse 

5 

25-3.5 

6 

45-6.5 

8 

11.5-16.0 

10 

22-30 

12 

39-54 

11 

60-83 

16 

94-130 

18 

130-181 

20 

188-253 

Fine 

5 

25-3.5 

6 

4.5-55 

8 

10-13.5 

10 

19-25 

12 

33-45 

14 

54-74 

16 

83-116 

18 

123-166 

20 

166-239 


© Unless otherwise noted 


Chassis Specifications 


Part 

Standard 

(mm/in.) 

Serviceable 

Limit 

(mm/in.) 

Axle run-out 
front 

rear 

0.1/0.004 

0.05/0.002 

0.2/0.008 

0.2/0.008 

Drum brake lining thickness 
front 

rear 

4.75-5.20/0.19-0.20 

5.35-6.05/0.21-0.24 

2.5/0.10 

2.5/0.10 

Drum brake inside diameter 
front and rear 

180.0-180.2/7.086-7.094 

180.75/7.116 

Brake spring frce-length 
front 
rear 

46.7-47 3/1.84-1.86 

56.0/2.20 

48.5/1.91 

58.0/2.28 

brake cam diameter 
front 

rear 

14.957- 14.984/0.5889-0.5899 

16.957- 16.984/0.6676-0.6687 

14 83/0.584 
16.83/0.663 

Cam hole diameter 
front 

rear 

15.000-15.027/0.5906-0.5916 
17.000-17.027/0.6693-0 6701 

15.18/0.598 

17.18/0.676 

Hear wheel sprocket 
diameter 
run-out 

217.4/8.56 

0.3/0.012 

215.5/8.48 

0.5/0.020 

Drive chain 

20-pin length 

317.5/12.50 

323/12.7 

Disc brake disc 
thickness 
run-out 

6.95-7 05/0.270.28 

0.1/0.004 

5.5/0.22 

0.3/0.012 

Disc brake caliper 
cylinder ID 
piston OD 

38.10-38.15/1.500-1.502 
37.97-38.02/1 495-1.197 

38 17/1.503 
37.90/1.492 

Disc brake master cylinder 
cylinder inside diameter 
piston outside diameter 
cup diameters 
spring free-length 

14.000-14.043/0 5512-0.5329 
13.957-I3.9S4/0.5495-0.5506 

11 65-15.15/0 577-0.596 

51.0/2 01 

14.08/0.5543 

13.90/0.5472 

14.50/0.571 

48.0/1.89 

Front fork spring free-length 

475/18.7 

465/18.3 

S\\ ing arm 
sleeve OD 
hush ID 

21 979-22 000/0.8653-0 8661 
22.030-22 063/0.8673-0.8686 

21.95/0.864 

22.26/0.876 


774 















Kawasaki 900/1000 

MODEL COVERAGE 

zi 

Zl-A/B 

KZ-900 

KZ-1000 
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Kawasaki 900-1000 


GENERAL INFORMATION 


SERIAL NUMBER LOCATION 

In order to pros out possible confusion when 
purchasing parts, always refer to the engine 
and frame serial numl>ers The frame number 
is stamped on the left side of the steering lug, 
while the engine number is Itchind the cylin¬ 
ders on the top right side of the crankcase. 


Frame number location 


MAINTENANCE 

NOTE: Common maintenance procedures 
are explained in detail in the “General In¬ 
formation" section. 

LUBRICATION 
Motor Oil 

For use in all temperatures, Kawasaki re¬ 
commends SAE 20W-50 or SAE 10W-40 
motor oil, service rating “SE" or "SF." 

Checking Oil Level 

1. Check the oil level when the engine is 
warm. 

2. A sight glass is provided at the lower part 
of the clutch case. The oil level should lx? be¬ 
tween the upper and lower level marks. 

Changing Oil 

1. Change oil at 2,000 mile intervals or 60 
days (summer)/30 days (winter); whichever 
comes first. 



Oil level view window 
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2. Use 20W-50 or 10W-40 oil, service 
rated "SE” or "SF.” 

3. For the 900, engine oil capacity is 3.5 
<|ts, minus filter. If oil and filter are being 
changed, capacity is 4 2 qts For the KXX), 
capacities are approximately 3.2 <jts minus the 
filter, and 3 9 qts if both oil and filter are 
changed. 

4 Hun the engine until normal operating 
temperature is reached, and place the motor¬ 
cycle on its center stand. 

5. Remove the engine and oil filter drain 
plugs, and allow the oil to drain into a suitable 
receptacle. 

6. Remove the oil filter, if it is to be re¬ 
placed, at this time by removing the filter 
mounting bolt, and dropping out the filter. 

7. Rotate the engine several times, with 
the key off. to assure complete drainage. 

8. Wipe off any metal filings which may 
be stuck to the magnetic drain plug, and in¬ 
stall the plug. Intall the filter assembly, or 
filter drain plug only, as the case may be. 

9. Torque the drain plug to 29 ft lbs (4.0 
kg/m), the filter mounting bolt to 18 ft lbs (7.5 
kg/m), and the filter drain plug to 16 ft lbs (2.2 
kg/m). 

10. Fill the engine with oil. Hie oil level 
should be lx*tween the two lines at the level 
window located on the right side crankcase 
clutch cover. 

11. Check level after the engine lias been 
miming several minutes. 

Oil Filter (Disposable) 

1. A disposable Girt ridge oil filter is fitted, 
and should be changed every 4,(XX) miles or 
every other oil change 

2. When installing a new filter, make sure 
that the spring and both O-rings are in gotxl 
condition, and replace them as necessary'. The 
filter mounting assembly should be cleaned 
with clean gasoline, and blown dry. before the 
new filter is installed. 

3. .After securing the holt to 18 ft lbs (2.5 
kg/m, replenish the oil supply , and run the 
engine to check for any possible oil leaks. 

4. Note that engine oil capacity is 4.2 qts 
for the 9(X) and 3.9 qts for the KXX) when 
changing this filter. 

Oil Filter (Strainer) 

The oil strainer is located at the oil pump 
pickup, and may lx* removed for cleaning after 
the oil pan is unbolted and lowered as de¬ 
scribed in the "Lubrication System" section. 
The strainer is secured to the pump Ixxly by 3 
screws. 

Clean the strainer in solvent, or replace it 
with a new one if it is damaged, then install 
the strainer and oil pan using a new pan gas¬ 
ket. After refilling the engine with oil, start 
the engine and check for oil leaks. 

Oil Pressure 

The engine oil pressure should he checked 
once a year, or whenever an oil pressure prob¬ 
lem is suspected. Either the factory gauge 
(Fart No. 57(X)1-125), or a suitable substitute, 
am lx* connected at the oil gallery access hole 
at tin* right side of the engine after tin* plug 
has been removed. The gauge should read 2.8 
lbs/in. 2 2 kg/cm 2 ) with the engine running 
at 3,(XX) rpm, and the engine oil temperature 
approximately 140° F (60° Q, or operating 


Engine and oil liltc-r dram plug amt filler mounting 
boll lot.(lions 


Removing ihe oil filler assembly 


temperature. If the reading proves unsatisfac¬ 
tory, determine and correct the fault (re¬ 
stricted oil passage, clogged filter, pressure 
relief valve failure, etc.). Consult the “Lubri¬ 
cation System" section for additional infor¬ 
mation. 

NOTE Apply Ixx'tite* to the plug threads 

before installing it in the gallery access hole. 

Chain Oiler (73-74 Models) 

The 73 and 74 models are equipped with a 
drive chain oiler, which, in conjunction with 
hand lubrication using a chain lubricant, is in¬ 
tended to keep ch.un wear to a minimum. The 
tank for the oiler is hx.'utcd under the seat, and 
has a dipstick and a filler cap. The tank should 
lx* kept filled with 30W or 40W oil. 

The pump tan he adjusted for oil flow. "0" 




Engine number location 





Oil pump oil filler location 



Checking oil pressure 













Kawasaki 900-1000 



Pump cover location 



Pump output adjuster 


or “1” supplies the least oil, and “5” is for max¬ 
imum output The chain should he kept wet, 
but not dripping. 

c Do not rely on the oiler to provide all the 
necessary chain lubrication these machines 
require. Every 2(X) miles, or more often if 
used in wet or dusty conditions, the chain 
should be hand lubricated. 

Front Forks 

1. The change interval is 6,(XX) miles or one 
year. 

2. Recommended oil is SAE 10W or 
10W20, non-detergent. 

3. Fork capacities {per fork leg) are as fol¬ 
lows: 

900 (1973-75) 5.7 oz./170 cc 

900(1976) 6.5 oz./192 cc 

1000 (1977-81) 5.7-6.0 oz./170-178 tv 

Add an additional 0.6 oz. (15 tv) per teg if 
the forks have been disassembled. 

4. To change the oil, remove the drain 
screw from the bottom of each slider and 
pump the slider up and down to expel the oil. 
Install the drain screws. Support the front 
wheel off the ground. 


5. Loosen the upper triple clamp pinch 
bolts and remove the fork top l>olts. Add the 
correct amount of oil to each fork leg. 

SERVICE CHECKS AND 
ADJUSTMENTS 
Drive Chain 

1. The chain should have about 30-35 mm 
(1.2-1.4 in.) of total up-and-down free-play 
measured in the middle of the lower chain 
run. 

2. Before checking or adjusting the chain 
slack, the following conditions should be met: 

a. The motorcycle should be placed on 
the center stand so that the rear wheel is off 
the ground; 

b. The transmission should be placed in 
neutral; 

c. The chain should be clean and well- 
lubricated; 

d. The chain should have been checked 
for any tight spots by slowly rotating the 
wheel and checking for variances in the 
chain tension at different points. If a tight 
spot exists, the chain tension should be ad¬ 
justed to the prescribed free-play at the 
tight spot. Note, however, that such a con¬ 
dition is indicative of a worn chain and 
probably worn sprockets, which should be 
replaced as soon as possible. 

3. To adjust the chain, first l>ack off the rear 
brake adjuster nut on drum rear brakes. 
Loosen the brake anchor nut on disc brake 
models, loosen the nut on the caliper anchor. 

4 Remove the axle nut cotter pin and 
loosen the axle nut several turns. Loosen the 
locknut on each chain adjuster bolt. 



Rear wheel alignment marks 


nuts and check the chain tension. The chain 
tension should also be checked with the 
weight of a rider sitting on the motorcycle 
when it is off the center stand; the chain 
should still have at least Vz in. of free-play. 
Correct if necessary’. .After adjustment is cor¬ 
rect, torque the axle nut to 72-100 ft lbs. 

Fit a new cotter pin. Tighten the brake 
anchor nut. Readjust the rear brake on drum 
brake models. 

NOTE: If the engine sprocket is removed , 
be sure to reinstall it so that the stamped 
numbers face the engine. Otherwise, chain 
alignment will be incorrect. 

Clutch 

1. Loosen the knurled locknut at the hand 
lever, turn the thumbscrew into its seat to 
provide maximum cable play, then secure the 
locknut. 

2. Loosen the locknut at the center of the 
cable, and screw in the adjuster to provide 
maximum cable play. 

3. Remov e the cover to gain access to the 
pushrod adjusting screw. 

4. Loosen the locknut, and hack out the ad¬ 
justing screw until it turns loosely. 

Knurled Lock Nul Thumbscrew 



Cable adjusting poiots 


5. Turn each of the adjuster lxdts in or out 
by equal amounts until the chain tension is ap¬ 
proximately correct. 

6. Check wheel alignment by means of the 
aligning marks inscribed on l)oth sides of the 
swing arm. Be sure that both adjusters are 
lined up with the same mark on each side. If 
not, turn one of the adjuster bolts in or out so 
that alignment is achieved 

7. Tighten the axle nut and adjuster bolt 




Drain plug location 
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V16 1'8 |2 3mml 



5 Gently turn in the adjusting screw to the 
point where it suddenly becomes hard to him. 
then back it out ^ turn from that point, and 
secure the locknut while holding the screw 
steads with a screwdriver. 

6 Making sure that the cable sleeve ends 
do not catch on the edge of the cable seat, take 
up the cable pla\ at the cable center until 
there is from Vie-Vg in. (2-3 mm) play at the 
hand lever, then secure the cable center ad¬ 
juster locknut. 

7. Make fine adjustments at the hand 
lever, if necessary, until the cable play is 
within its specified limits, then secure the 
thumbscrew locknut, and replace the oil 
pump cover. 

Throttle Cables 
900 

Adjust the cables by loosening the locknut 
on the opening cable, and adjusting out any 
slack before securing the locknut again. 
Loosen the locknut on the closing cable, and 
adjust it so there is about Vie in. (2 mm) of 
play in the throttle grip, then secure the lock¬ 
nut The adjustment may be varied according 
to personal preference and riding style, how¬ 
ever, too tight an adjustment may anise the 
cables to stretch prematurely. 



Always adjust the opening cable first 


1000 

1 There should he about 2-3 mm of throt¬ 
tle grip play. 

2. With the throttle grip pushed com¬ 
pletely closed, check that there is no clearance 
between the cable bracket and the pulley 
stopper 

3 If adjustment is necessary, loosen the 
locknuts and screw lx>th cable adjusters in 
fully to give maximum throttle play. 

4 Turn (Hit the adjuster on the closing 
cable until there is no clearance between the 
aible bracket and pulley stopper when the 
throttle grip is pushed completely closed 

5. Turn the adjuster on the opening cable 
out to give 2-3 mm of throttle grip play. 
Tighten the locknuts. 

6. If the cables cannot lx* properly adjusted 
with the upper adjusters, use those on the 
lower ends (T the cables. 
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Brakes 

FRONT DISC BRAKE 

1. Tlu* front disc brake is automatically ad¬ 
justed when in use, and therefore the condi¬ 
tion of the brake pads should be cheeked peri- 
(xlittilly for wear. When either pad is worn 
down to the rtxl or green limit line the pads 
should he replaced. 

2. Hie brake lever is adjustable; however, 
the need for adjustment, other than to reduce* 
vibration of the lever, indicates excessive wear 
of some of the brake components. 

3. Adjust the lever by loosening the locknut, 
and turning the adjusting Ixilt a fraction of a 
turn so that the lever has less than 3 /ie in. 
(5 mm) of play. Hold the adjusting bolt steady 
while securing the locknut, and make sure 
that there is still play in the lever after the 
locknut is tightened. 

4 The brake fluid should be drained and 
refilled, along with a aireful check of each 
component in the system once each year, or 
every 6,000 miles. 

REAR DISC BRAKE 

1. Check the pads periodically for wear 
and replace the set when they are worn to the 
stepped portion. 

2. The brake pedal should have 8-10 mm 
(0.32 - 0.40 in.) of freeplav lx?fore the pushrod 
contacts the master cylinder piston. Adjust, if 
necessary, by loosening the pushrod locknut 
and turning the pushrod. Tighten the locknut 
and check brake operation. Readjust the brake 
light switch, if necessary. 

3. Brake pedal position should lx? 20-30 
mm (0.8-1.2 in.) below' the top of the footpeg. 
If it is too high, loosen the pushrod locknut 
and turn the pushrod to give plenty of free- 
play. Use the adjusting bolt to adjust pedal 
height. Tighten the pushrod locknut and 
check pedal freeplay. 



Rear brake pedal freeplay 



Correct brake rod to lever angle when the brakes are 
applied 


REAR DRUM BRAKE 

1. Check the position of the brake pedal in 
relation to the right front foot rest. It should 
lx* about Vie in. (2 mm) lower than the foot 
rest, and can be adjusted by loosening the ad¬ 
justing Ixdt locknut, and rotating the bolt until 
the desired adjustment is attained. Be* sure to 
secure the locknut, once a suitable adjustment 
is arrived at. 

2. Apply the brake and note the angle 
formed between the actuating lever and the 
brake rod. If the angle is not w ithin 80-90°, 
remove the lever and reposition it to correct 
the angle. 

CAUTION: The lyrake linings must be 
checked for wear before the lever Is reposi¬ 
tioned to avoid damage to the drum caused 
by worn linings. Wear indicators are fitted 
to late models. 

3. Make the fine adjustment by screwing in 
the brake nxd adjusting nut until the brake 
pedal travel is within %-lVi in. (20-30 mm) 
from the rest position to the fully applied posi¬ 
tion. 

4. With the machine on the center stand, 
spin the rear wheel to check for dragging, and 
either readjust the brakes, or disassemble and 
repair the assembly to adjust for this. 

NOTE: An adjustment made with the ma¬ 
chine on its center stand may not be the 
same once the machine is resting on Iwth 
wheels. 

BRAKE LAMP SWITCH 

The front brake lamp switch is hydraulically 
operated, and therefore needs no adjustment. 
The rear brake lamp switch is mechanical, and 
requires periodic adjustment to compensate 
for stretching of its spring, damage to the 
brake pedal, or to suit your preference for 
when the bmp comes on. 

Adjust the switch by loosening the two 
mounting nuts, and moving the switch up or 
down so that the brake lamp will light after 
Vi-Va in. (15-20 mm) of pedal movement 
Secure the locknuts when a suitable adjust¬ 
ment has been attained. 

CAUTION: Do not rotate the switch lx>dy 
itself while performing the adjustment , as 
this may damage the wiring. 



Rt*ar brake light switch 

Air Filter 

The element should be cleaned every 3,000 
miles. 

To remove the filter element, open the 
seat, take the screen off the air cleaner, and 
pull the element out. 

Clean the element with gasoline or some 
other volatile solvent, then blow it dry from 
the inside out with compressed air. Do not 
use any cleaner which will not evaporate 
completely. 
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Removing the filter element 


Inspect the element and sponge gaskets for 
signs of wear or damage, and replace the ele¬ 
ment if either are damaged. The gaskets can 
be glued on if they ’ve come loose and are still 
in good condition. Be careful, when installing 
the element, not to crimp the gaskets. 

Replace the element every' 6,000 miles or 
after 5 cleanings. 

Fuel System 

The fuel filter, located in the fuel tap, and 
the fuel lines, should be removed and cleaned 
at the prescribed intervals, or whenever fuel 
delivery problems are suspected. Simply turn 
the fuel tap to the stop (“S”) position, and 
unscrew the cup to gain access to the filter. 
Fuel flow at both the on and reserv e positions 
can be checked at this time. 

If there is any indication of water in the gas, 
turn the tap to the reserv e position, and allow- 
the fuel to flow- out into a suitable container 
until only pure gas comes out. Remove the 
drain plugs from the bottom of each carbu¬ 
retor, and drain the float bowls also. 

CAUTION: Do not start the engine until 
any spilled gasoline has completely evapo¬ 
rated, or has been wiped up. If the tap al¬ 
lows any gas to pass while in the stop posi¬ 
tion, the tap should be replaced, or gas may 
leak into the crankcase and dilute the oil. 



The sediment cup must he removed to gain access 
to the filter 


Clean the filter screen and cup, and rein¬ 
stall them on the tap using a new- O-ring, if 
necessary’. Inspect the fuel lines for cracks or 
damage, and replace them as necessary. 
Straighten out any kinks or sharp bends in the 
lines, and make sure that the filler cap vent is 
not plugged, as this can interfere with normal 
fuel delivery. 

Steering Stem Bearings 

Check for proper adjustment by supporting 
the front wheel off the ground, grasping the 
fork sliders and pushing and pulling them in 
line with the motorcycle. No ffee-plav should 
be felt. If it is, the bearings are too loosely ad¬ 
justed. 

Turn the forks slowly from lock-to-lock. 
Movement should be free, smooth, and noise¬ 
less. When released from a position a few' 
degrees off center, the forks should foil freely 
to the side. If they do not, the bearings are too 



Loosening the steering stem rear damp bolt 



Make the adjustment slightly snug if the bearings 
and races have just been replaced 



tightly adjusted. If the bearing movement is 
rough or noisy, the bearings and races are 
probably worn. 

Adjust the bearings in the following man¬ 
ner: 

1. Loosen the steering stem head bolt, and 
the clamp Ixdt shown in the accompanying 
illustration. 



Tightening the lower triple clamp bolt 


Periodic Maintenance Intervals 0 


Daily- 

Brake adjustment 
Engine nil level 
Cable adjustments 
Chain slack 

Lights and safety devices 
Weekly 

Battery electrolyte level 
Spokes lor tightness 
l ire pressure (cold) 

Every 2000 Miles 
Change engine oil 
Clean and gap plugs 
Adjust points and check timing 
Check chain wear 
Clean fuel system 

Every 3000 Miles 
Clean air filter 
General lubrication 

Every -4000 Miles 
Replace oil filter 
Check valve clearance 

Every 6000 Miles 
Renew brake fluid 
Change fork oil 
Replace air cleaner element 

E\erv 12000 Miles 

Repack wheel bearings 


© Based on nnrmal usage after break-in is com¬ 
pleted 

2. Use a suitable hook spanner to turn the 
steering stem locknut down to tighten the 
steering, or up to loosen it. 


Maintenance Data 



900 

1000 

Engine Capacity (qt/1) 

Oil change only 

3.5/33 

3.2/3.0 

Oil and filter 

4.2/4.0 

39/3.7 

Chain Oiler (qt/1) 

0.95/09 

— 

Front Forks (oz/cc) (each leg) 

Normal change 

CD 

5.7-6.0/170-178 

After disassembly 

© 

6.3-6.6/185-193 

Tire Pressures (psi) 

Front 

26 

28 

Rear 

31 

32 

Rear (high-speed or two-up) 

36 

36 

Tire Wear Limits (mm/in.) 

Front 

1.0/0.04 

1.0/0.04 

Rear 

2.0/0.08 

2.0/0.08 

Batten- 

Tv jx* 

Yuasa 12N-14-3A 

Yuasa 12N-14-3A 

Capacity (amp hours) 

14 

14 

Voltage 

12 

12 

Charging rate (amps) 

1.4 

1.4 


© 1973-75: 5.7/170 
1976: 6.5/192 
© 1973-75: 6.3/185 
1976: 7.1/207 
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Recommended Lubricants 


Engine 

SAK 20W-50. SF” or SF" 

SAK 10W 40, SF' or SF" 

Cham oiler 
SAK 30W 
SAK 10\\ 

Front Forks 

S \|. 10\\‘ non-detergent 

Control C.ihl«* 

Motor ml 

Craphife based lubricant 
Mohl>denuni disulphide-hase lubricant 

T.u h, Speedometer Cables 

Light-duty, lithimn-biise grease 

Wheel Hearings, Steering Stem Hearings 
W aterpmof, medium weight bearing grease 

Crease Fittings 

Waterproof, medium-weight chassis grease 

Chain 
SAK 90 W 


3. Secure the head bolt and clamp, then 
loosen the two lower clamp bolts to let them 
reseat themselves, and retighten the bolts 
evenly. The tipper clamp Irolts should lx* 
tonjued to 12—13 ft lbs (1.6-1.8 kg/m), and 
the two lower clamp lxilts should lx 1 torqued 
to 40-43 ft lbs {5.4-6.0 kg/m). 


TUNE-UP 

NOTE: Common tune-up procedures are 
explained in detail in the "Genera/ Infor¬ 
mation'' section. 

VALVE CLEARANCE 

Before you start read the following: 

An oil film can form between the adjusting 
shim and the top of the waive which am cause 
misleading measurements. You may find that 
the clearance isn’t what you expected it to be 
after the correct shim is installed, and this film 
is die reason. To avoid this, do the following: 

1 Measure the clearance as directed in the 
"Adjustment” Section. 

2. Remove and measure die shim to deter¬ 
mine what you need (i.e., if the clearance is 
0006 in., a 0.002 in shim will result in a 
clearance of 0.004 in.). 

3 Kick the engine through a couple dozen 
times with the spark plugs out and the ignition 
switch “Off" to remove the film, then measure 
the clearance again 

CAUTION Wi'cr rotate the engine uith 
any of the adjusting shims removed as this 
may damage the cam and tappet. 

NOTE: The tyjje of valve tappets used in all 
models up to engine number Z1E-08979 
have caused shim fracturing problems on 
some machines. If your machine is equipped 
uith this tyj)e of tappet, coustdt the "Engine 
Disassembly, Camshafts' Section for addi¬ 
tional information. 

Adjustment 
1973 MODELS 

1. Open the seat all the way and remove 
the fuel tank, then remove the valve cover and 
cover gasket Remove the spark plugs. 

2. Rotate the engine so that die cam lobe 
ithe highest portion of the cam) for the valve 
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Hr sure th.it thr gauge is between the shim ami thr 
<im lobe 



L'sing thr special tool to remove the shim 


to lx* checked is pointing directly away from 
the salve lifter. 

3. Measure the clearance between the cam 
and the valve shim using a thickness gauge. 
The clearance should he within 0.002-0.(X)4 
in. (0.05-0.10 mm) for both the intake and 
exhaust valves. If the feeler gauge of die 
proper clearance will not fit between the aim 
and the shim, or if it slides through with little 
or no resistance, the clearance should he ad¬ 
justed. It should be noted that some of the 
valves may not require adjustment. Clearance 
is correct if the next size thinner gauge fits 
easily and if the next size thicker will not fit, or 
fits with great resistance. 

4. If the clearance is in need of adjustment, 
rotate the engine so that the cam lobe presses 
the lifter dowTi, install the special tool .(Part 
No. 57001-109) as illustrated, then rotate the 
engine so that die cam lobe points directly 
away from the tappet, and remove the shim. 

NOTE: The tappet is notched so that the 

shim can be grasped. 

5. If the valve clearance was less than 0.002 
in., use a thinner shim; if the clearance was 
greater than 0.004 in., use a thicker shim. 
Shims are available in 0.05 mm increments 
from 2.00 mm to 3.20 mm. Consult die ac¬ 
companying Valve Adjustment Chart. 

6. If the valve seat is worn to the point 
where the smallest shim will not provide the 
correct clearance, check for excessive wear or 
burning of the valve and seat. Bring the clear¬ 
ance within the specified limits by removing 
die valve and grinding down the top of the 
stem slightly while holding the valve in a V- 
block to keep it at right angles to die side of 
the grinder. There must he at least 0.16 in. 
(4.1 mm) of stem above the valv e spring collar 
groove. 

1974-78 MODELS 

Marks are inscribed on the camshaft 
sprocket to facilitate the valve adjustment pro¬ 
cedure. 

1 Check valves when the engine is cold. 

2. Remove the gas tank and valve cover. 
Remove the spark pings. 



Sprocket alignment marks 


3. Check that the aim cap holts are 
torqued to 8.8 ft lbs. 

4 Working with one of the camshafts, turn 
the engine over until the marks on the aim 
sprocket align with the cylinder head mating 
surface. 

5. Check the clearance at die two closed 
valves. 

6. Turn the sprocket 180° until the marks 
align again, and check clearance at the other 
two valves. 

7. Repeat the procedure with the other 
camshaft. 

8. Clearance is adjusted in the same man¬ 
ner as outlined for 1973 models (see above). 
Steps 2-6. 

1979 AND LATER MODELS 

Check clearance as outlined above for earlier 
models. 

Correct clearance is 0.002-0.006 in. 
(0.05-0.15 mm) for both intake and exhaust 
valves. 

Be sure that the correct cam sprocket 
marks are used (see illustration). 

When fitting new shims, be sure that the 
correct chart is referred to. 



Late model cam sprockets Cam chain (1), intake sproc¬ 
ket (2). exhaust sprocket (3), head mating surface (4/ 


CAMSHAFT CHAIN 
1978 and Earlier 

Wear to the chain and chain guide roller 
causes excessive slack in the chain which must 
he adjusted out periodiailly. Adjust the chain 
every 1,000 miles, or when performing a tune- 
up, or whenever it becomes noisy enough to 
warrant an adjustment. Chain noise can be 
heard as a rattle at an idle speed, or a high- 
pitched whine while running. 



Cam chain adjuster 
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Valve Adjustment Chart (KZ1000,1978 and Earlier) 
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Valve Adjustment Chart (KZ1000, 1979 and Later) 



PRESENT SHIM SIZE 

PART NUMBER 12037 

001 

002 

003 

004 

005 

006 

007 

008 

009 

010 

on 

012 

013 

014 

015 

016 

017 

018 

018 

020 

031 

022 

023 

024 

025 

MILIMETERI 

3 00 

2.05 

3 10 

3 15 

320 

235 

3.X 

335 

340 

2 45 

250 

2 55 

360 

365 

3 70 

2 75 

200 

3 85 

390 

3 95 

300 

305 

3 10 

3 15 

320 



Allowing the chain to go unadjusted will 
increase the rate of wear, cause unnecessary 
noise, and may lead to chain failure. When ad¬ 
justing the chain no longer keeps it from milk¬ 
ing noise, either the chain is stretched out, or 
the guide rollers are worn out, and either or 
both must be replaced. 

ADJUSTMENT 

1. Remove the points cover. Turn the 
engine over a couple of times in the normal di¬ 
rection of rotation, then align the "T” mark for 
either set of pistons with the stationary timing 
mark. 

2. Loosen the cam chain adjuster locknut 
and back out the adjusting bolt. Then re¬ 
tighten the bolt and secure the locknut. 

NOTE: When rotating the engine , turn it 
only in the normal direction of rotation. Do 
not turn it backwards if you pass the timing 
mark. 

1979 and Later 
ADJUSTMENT 

Cam chain tension is set automatically on 
these models. No manual adjustment is re¬ 
quired. 

CONTACT BREAKER POINTS 

Breaker Point Gap Adjustment 
FEELER GAUGE METHOD 

1. Rotate the crankshaft until the points set 
to be adjusted is at its widest opening (the 
highest point of the cam lobe). Check the gap 
using a suitable thickness gauge. If the gap is 
not within the specified limits of 0.012-0.016 


in. (0.3-0.4 mm), loosen the screws and use a 
screwtlriver at the pry point to increase or 
decrease the gap as necessary . The optimal 
setting is 0.014 in. (0.35 mm), and the 
thickness gauge should move between the 
points with some slight resistance; the next 
larger and smaller sizes should be obviously 
too thin and too thick respectively. Recheck 
the adjustment after securing the screws, and 
run a business card through the points to 
remove any dirt from the thickness gauge. 

2. Rotate the engine until the other points 
set is at its widest position, and adjust them in 
the same manner. 

DWELL METER METHOD 

1. Although setting breaker point gaps with 
a feeler gauge as outlined above should pro¬ 
duce fairly accurate results, the use of a dwell 
meter is even more accurate. 

2. Connect the dwell meter: one lead to 
ground on the engine, the other lead to the 
points’ wire terminal or spring. 

3. Select the 8-cylinder or 4-cylinder scale. 

4. Start and idle the engine at 800-1,000 
rpm. Dwell should be 23° when read on an 8- 
cylinder scale, or 46° on a 4-cylinder scale. 

5. If dwell is not correct, adjust the point 
gaps as outlined above so that the meter gives 
the correct reading. 

Ignition Timing 

The breaker points on the left fire cylinders 
1 and 4. Those on the right fire cylinders 2 and 

3. Timing is set for each pair of cylinders. 

Timing marks "1.4” and "2.3” on the ad¬ 
vancer are for the left and the right side points 
respectively. 


STATIC TIMING 

1. Clean and adjust the points as described 
in the “Contact Breaker Points” Section. 

2. Rotate the engine until the "F” mark on 
the timing advancer for the set of points to be 
adjusted is slightly to the left of the timing 
mark located just above the advancer. 

3. Connect a timing light or ohmmeter to 
the appropriate set of points with one lead on 
either the leaf spring or the points wire 
mounting bolt, and the other on a ground 



Aligning the timing mark 



Adjusting the points adjusting plate 
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Mounting plait* mounting screws 


(i e., an engine cooling fin, tlie frame, etc.). 
Turn on the ignition switch, if a timing light 
without a power source is used. 

NOTE: Leaving the key on uill cause the 
points to Imm and frit , so leave it on only 
uhrn necessary 

4 Rotate the engine until the "F" mark is 
aligned with the timing mark. The light 
should react as the two come together. If it 
does, the timing is correct and you should now- 
do the other set of points, if not, go on to the 
next step. 

5. Ixxisen the adjusting plate mounting 
screws, and use a screwdriver at the pry point 
to position the points so that they just lx*gin to 
open as the timing marks come into align¬ 
ment. Always rotate the engine back past the 
point of alignment by a few degrees lx*fore 
trying again. If the adjusting plate will not 
travel far enough to arrive at a suitable adjust¬ 
ment, loosen the 3 mounting plate screws and 
rotate the plate to provide more room for ad¬ 
justment. Secure the screws and recheck the 
timing before going on to the other set of 
points. 


DYNAMIC TIMING 

1. Clean and adjust the points as described 
in the "Contact Breaker Points” Section. 

2. Run the engine until its normal operat¬ 
ing temperature is reached, and adjust the 
idle, if necessary-, to within 800-1,000 rpm as 
described in the "Carburetor Synchronization 
and Adjustment" Section. 

3. Connect the strobe light according to the 
manufacturer’s instructions, so that the im¬ 
pulses from cylinders 1 and 4 are monitored. 
Aim the light at the timing marks. The "F" 1.4 
mark should lx* aligned with the timing index 
mark. If it isn’t, loosen the mounting screw's, 
and use a screwdriver at the pry- point until 
the marks do line up. 

4. Repeat the above steps on the "F” 2.3 
mark. 

5. Advance the engine speed to about 
2,900-3,100 rpm and check both sets of 
points. If the timing is off, the advance mecha¬ 
nism is probably at fault 

NOTE: The idle sjyeed can he regulated by 

either the throttle stop screw or the throttle 

grip tensiomr. 

6. If the timing is unsteady, remove the 
contact breaker plate assembly and examine 
the advance unit. Ixxik for weak or broken 
springs, or a bent advancer shaft. If either 
spring is defective, replace both of them. If 
the* advanc«-*r shaft is bent (noticeable as the 
engine is turned over), remove the advancer 
unit and bend the sluift until total run-out is 
less than 0.004 in. (0.1 mm), or replace the as¬ 
sembly. When reinstalling the advance unit, 
make sure that the pin is located in the hole. 
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ELECTRONIC IGNITION 

The ignition timing is pre-set Due to the 
nature of the system, no routine maintenance 
is required. 

CARBURETOR SYNCHRONIZA¬ 
TION AND ADJUSTMENT 
Preliminary Adjustment 
1973 MODELS 

Perform the following operations as a pre¬ 
lude to tin* actual adjustment anytime the 
curbs are rebuilt or replaced, of if the engine 
idles especially rough. 

1. Remove the carburetors. 

2. Turn the throttle step screw in or out 
until there is alxmt % in. (10 mm) between the 
bracket and the underside of the screw head. 

3. Loosen the closed-throttle stopper kxk- 
nut, and rotate the eccentric stopper screw 
until there is about Vie in. (1.5-2.0 mm) clear¬ 
ance lx*tween the stopper and the top of the 
pulley. 

4. Locate the notch cut into the throttle 
valve, then loosen the locknut and rotate the 
adjusting screw until there is about 
0.024-0.028 in. (0.6-0.7 mm) clearance l>e- 
tween the notch and the bottom of the carbu¬ 
retor bore, and secure the locknut. 

NOTE: This is a very delicate operation 
which must he performed on each of the 
curbs, so that the adjustment is as close as 
possible for all 4. 



Throtlk* stop screw adjustment 



Closed-throttle stopper adjuster 



Abutting Screw 

I 


Throttle valve adjusting seresv and lot knot 



Adjusting the opened-throttle stopper 



Adjusting the pilot mixture 


5. Open die throttle by rotating the pulley 
until the bottom edge of the lowest of the 4 
throttle valves is even with the top of the car¬ 
buretor bore, then rotate the open-throttle 
stopper screw so that the pulley is stopped at 
that point. 

6. Gently turn each of the carburetor pilot 
screws into their seats, then back them all out 
1 Yi turns. 

1974-76 

1. The procedure is to be carried out any¬ 
time the carburetors have been rebuilt or re¬ 
placed, or if the engine runs very roughly. 

2. Tlie procedure for 1974 and later imxlelx 
is essentially tin* same as for 1973 models as 
outlined above except for the following points: 

a. Tlie clearance lx*tween the closed 
throttle stopper and tlie top of tin* pulley 
(Step 3) should be 2-3 mm (about ‘A in.). 

b. The pilot screws (Step 6) should bo 
turned I Va turns off their seats. 

Adjustment 

1973-76 

I. Turn the pilot screwN in until they lx>t- 
toin lightly, then turn each of them out 1 Vi 
turns on 1973 models or 1 Vt turns on 1974 and 
later machines. Run the engine for at least 5 
minutes until normal operating temperature is 
reached, then adjust the* engine idle speed 
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using the throttle stop screw until the idle 
speed is about 800-1,000 rpm according to 
the tachometer. 

2. Adjust the pilot screw on each carbu¬ 
retor to that position where the highest idle 
speed is reached. If the idle speed exceeds the 
limits given in the previous step, lower the 
idle speed to within the limits using the throt¬ 
tle stop screw. 

NOTE: If any pilot screw can be turned to 
within turn from i/s seat without any 
appreciable rise in idle speed, there is prob¬ 
ably something wrong inside that carb. 

3. Turn in each pilot screw evenly some 
small arbitrary number of turns (i.e., 
turn), then readjust the idle speed to within 
the specified limits. 

4. Adjust the manifold vacuum of each car¬ 
buretor using one of the following methods, 
depending on the equipment available. The 
machine should be standing in a,good airflow 
to keep the engine operating temperature 
down. 

Without Vacuum Gauges 

This procedure is very imprecise by its very 
nature and should not be attempted except in 
“emergency” situations. Vacuum gauges are 
virtually essential. 

1. Pay careful attention to the exhaust 
noise, and place your hands behind the 
mufflers to feel the exhaust pressure. 

2. Compensate for any variations in exhaust 
noise or pressure by making adjustments to 
the throttle valve adjusting screws for the car¬ 
buretor^) in question. Use either the special 
tool (Part No. 57(X)1-120), or suitable substi¬ 
tutes to loosen the locknut and rotate the ad¬ 
justing screws. Backing the screwjs) out will 
increase pressure, and turning it in will de¬ 
crease it. Try to keep the idle speed as low as 
possible while maintaining a balanced pres¬ 
sure for all 4 carbs. Be sure to secure each 
locknut while holding the adjusting screw 
stead) with a screwdriver. 

CAUTION: If the special tool is not avail¬ 
able, you can use a screwdriver and a box- 
end wrench, but he careful not to bend or 
place excessive pressure on any of the ad¬ 
justing screws while loosening or securing 



Adjusting the throttlt* stop sc revs' 



Adjusting the throttle valves using the special tool 


the locknuts as this may cause damage to 
the carlmretor. 

NOTE: Adjusting the vacuum on one carb 
will cause changes in the pressure on all of 
the others, so be prepared to compensate for 
this. 

3. Readjust the pilot screws on any carbu¬ 
retors'which have been readjusted, then read¬ 
just the idle speed to within 800-1,000 rpm 
by adjusting the throttle stop screw. 

With Vacuum Gauges 

1. Remove the rubber caps from the vac¬ 
uum fittings on the cylinder head (Engine 
Nos. up to Z1E-01000) or carb holders 
(Engine No.s from Z1E-02174), and attach the 
vacuum gauges. 

2. With the engine running at idle speed, 
close down the vacuum gauge intake valve 
until the gauge needle flutters less than 2 cm 
Ilg (0.8 in. Hg). 

3. The normal manifold vacuum gauge 
reading is 20-23 cm Hg (8-9 in. Ilg) for each 
cy linder. If any gauge reads less than 15 cm 
Hg (6 in. Hg), recheck the pilot screw adjust¬ 
ment, and make sure that the carb holder hose 
clamps and spark plugs are secure. 

4 Balance the carbs by readjusting die 
throttle valve adjusting screws as described in 
Step 2 of the “Without Vacuum Gauges” Sec¬ 
tion. All of the carbs should lx* adjusted to 
within 2 cm Hg (0.8 in. Hg) of each other. 
Read the Caution after Step 2. 

5. Open the throttle and allow it to snap 
shut several times while watching to see il the 
vacuum gauge readings remain the same. 
Readjust any carburetor whose reading has 
changed. 

6. Remove die vacuum gauges, replace the 
rubber covers, readjust the pilot air screws on 
any carbs which have been adjusted, and ad¬ 
just the idle speed to about 800-1,000 rpm 



Vacuum gauge fitting (shown is a later model; ear¬ 
lier models were pressed into the head) 



Vacuum gauge installation 


NOTE: Inability to obtain synchronization 
or proper idling may be due to incorrect car- 
Iniretor float levels, obstruction of air or fuel 
passages, etc. Refer to “Fuel Systems. ” 

Preliminary Adjustment 
1977-80 

1. The preliminary adjustment should be 
aimed out anytime the airburetors hav e been 
rebuilt or replaced or if die engine runs very 
roughly. 

2. Turn the idle adjusting screw to give 
1.6-2.0 mm (about Vie in.) between die throt¬ 
tle cable bracket end and the stopper on the 
pulley. 

3. Push the throttle completely closed. 
Clearance between the bracket end and die 
stopper should be zero, and should return to 
1.6-2.0 mm when the throttle is released. If it 
will not do this, replace the cable bracket. 



4 Remove the airburetors from the mo¬ 
torcycle. 

5. Remove the airhuretor caps. 

6. On each carburetor, loosen the adjust¬ 
ing screw locknut and turn the screw so that 
there is 0.7 mm (0.028 in.) between the throt¬ 
tle valve and the bottom of the carburetor 
bore. Tighten the locknuts and install the car¬ 
buretor aips. 

7. Open die throttle pulley until the bot¬ 
tom edges of the carburetor valves are even 
widt the top of the airhuretor bores. Adjust 
die pulley stop screw so that the pulley travel 
will be stopped at that point. 

8. Remove the carburetor float bowls. 

9. Turn each pilot screw in until it bot¬ 
toms lightly, then back each one out H4 turns. 
Install the float bowls. 

10. Refit the carburetors and adjust the ca¬ 
bles. 

Adjustment 

1977-80 

1. Start the engine and allow it to reach 
operating temperature. 
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2 . Use the idling screw to set the idle 
speed to 950-1050 rpm Simp the throttle 
open a few times to ensure that the idle speed 
dtx*s not change 

3 Remove the g.is tank and install ;ui anv- 
illurv tank to supplv fuel to the carburetors 
during the s\mhront/.ition procedure Install 
the vacuum gauge set 

4 W ith the engine idling and at operating 
temperature, not the vacuum gauge readings. 
Normal vacuum should lx* 24-28 cm Ng (8-9 
m llg), with the difference Ixdwecn cylinders 
being less than 2 cm Hg(0.8 in. Hg). 

3 If the v.iiiiiim difference Iretween cy lin- 
ders is more th.ui 2 cm Hg. remove the carbu¬ 
retor caps, loosen the adjusting screw lock¬ 
nuts. and turn the adjusting screw(s) so that 
idle vacuum for .ill four cylinders is ;ls close as 
possible 

(>. Tighten the adjusting screw locknuts. 
Readjust the idle speed, if necessary. Open 
and close the throttle a few times to ensure 
that the adjustments remain the same. 


a. disconnect the fuel tap and two vac¬ 
uum switch hoses. Put the petcock on the 
“prime” position. 

h th<* adjustment screws are accessible 
without removing carburetor caps. There 
are three of them. Use the adjustment 


screw on the left to lower cylinder No. 1 
vacuum. Use the screw on the right to 
lower cylinder No. 4 vacuum. The center 
screw will lower cylinders Nos. 1 and 2 
simultaneously. 


ENGINE AND TRANSMISSION 



1981 

These models are fitted with CV-type car¬ 
buretors. 

Adjustment procedure is basically the 
same as described for 1977-80 models, 
above. Note the following points: 


NOTE: For engine rebuilding techniques 
and component inspection methods, refer 
to the "Engine Rebuilding” section under 
“General Information ” 

ENGINE REMOVAL AND 

INSTALLATION 

Removal 

1. Remove the engine and oil filter drain 
plugs, and allow the engine to drain 
thoroughly. 

NOTE: If the engine will not run and there¬ 
fore cannot he wanned as an aid in draining 
the oil, kick it through several times to as¬ 
sure as complete a drainage as possible. 

2. Remove the plastic side covers, open 
and unhook the seat, turn the fuel tap to the 
"S” poition, disconnect the fuel lines, disen¬ 


gage the gas tank tang from the rubber retain¬ 
ing band, and pull the tank off from the back. 

3. Disconnect the black and green igni¬ 
tion coil leads at the coils, then disconnect the 
spark plug leads at the plugs. 



Tune-Up Specifications 



900 

(1973) 

900 

(1971 and Later) 

1000 

(1977-78) 

1000 

(1979 - 81) 

Valve clearance (cold) 

Intake ( nnn/in.) 

0 0.5-0 10/0 002-0.(X) J 

0.05-0 10/0.002-0 001 

0 05-0 10/0 002-0 001 

0.05-0.15/0.002-0 006 

Kvliaust (mm/in ) 

0.05-0.10/0.002-0.001 

0.05-0.10/0.002-0.004 

0 05-0.10/0 002-0 001 

0.05 -0 15/0 002-0.006 

Compression ( psi) 

Standard 

121 

121 

128-156 

128-1.56 

Serv icealde limit 

83 

85 

100 

100 

Mav allow aide variation 

lretvveen cylinders 

11 

14 

14 

14 

Spark Plugs ( NC .K ) 

Standard 

B-8KS 

B-8ES 

B-8KS 

B-8ES 

Hot 

B-7KS 

B-7ES 

B-7ES 

B-7ES 

Cold 

B-9KS 

B-9KS 

B-9ES 

B-9ES 

Cap ( rnm/in.) 

0 7-0 8/0 028-0 a32 

0 7-0 8/0 028-0.032 

0.7-0 8/0 028-0 032 

0.7-0.8/0.028- 0.032 

Breaker point gap ( mm/in ) 

0.3-0 1/0.012-0.010 

0.3-0 1/0.012-0 016 

0.3-0.1/0 0012-0 0016 

— 

Ignition timing 

deg BTDC ft 1500 rpm 

5 

20 

20 

— 

deg BTDC ft .3000 rpm 

40 

— 

— 

— 

deg BTDC ft 2350 rpm 

— 

40 

40 

— 

Carburetor* 

Rile sjx‘ed ( rpm ) 

800-1000 

800-1000 

950-1050 

950-1050 

Pilot screws (turns out) 

IE- 

© 

Hi 

Pre-set 

S\ m lironi/ation 

range (cm/tn IIC ) 

20-23/8-9 

20-23/8-9 

20-24/8-9 

20-24/8-9 

mav variation (em/in. IIC.) 

2/0 8 

2/0.8 

2/08 

2/0.8 


O' 1974 Pj 
1973: I >4 
I97fi W 
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Disconnecting the coil leads 



Removing the carburetor assembly 



Removing the air cleaner assembly 



Removing the keepers 


4. Unscrew the tachometer cable at the 
cylinder head, and place it out of the way. 

5. Disconnect the blue connector at the 
electrical panel, then disconnect the starter 
wire at the starter relay terminal. 

6. Remove the right footrest, then unbolt 
the battery ground wire (—) from the engine. 

7. Loosen the 8 clamps which secure the 
carburetor assembly, then pull the assembly 
off to the rear. The throttle cables can now be 
discounnected at the pulley with greater ease. 

8. Remove the screen from the top of the 
air cleaner, slide back the damp on the oil 
breather hose, disconnect the hose, and re¬ 
move the air cleaner assembly. 

9. Remove the nuts which secure the ex¬ 
haust pipe collars, free the collars from the 
cylinder head studs, and remove the split 
keepers. 

10. Remove the exhaust system rear 
mounting bolts, then push the two mufflers on 
either side forward to remove them. If you 
wish to contend with each pipe individually, 
disconnect the muffler connecting hose damp 
from each pair. 

11. Remove the left front footrest, shift 
lever, and starter cover and gasket. 

12. Remove the chain oiler pump cover, if 
fitted, disconnect the inlet hose from the 
pump, and plug it with a screw as shown in 
the illustration. 

13. Remove the chain cover, pull the cotter 
pin out of the clutch release lex er, disengage 
the clutch cable, remove the engine sprocket 
guard, and remove the clutch push rod from 
the driveshaft. 

14. Bend hack the lockwasher locking tab, 
secure the sprocket with either the special 
tool (Part No. 57fXI1-118), or a suitable substi¬ 
tute, and remove the sprocket nut and 
sprocket. 

15. On rear disc brake models, remove the 
rear broke master cylinder bolts and side 
cover bracket. Remove the brake lamp switch 
and spring, back off the brake rtxl adjusting 
nut until maximum pedal play is reached, 
then loosen the brake pedal position adjusting 
Ixdt locknut, and Ixick out the bolt so that the* 
pedal is held down, out of the way. 

16. Jack or lever the engine up to Like the 



Securing the intake hose 



Disconnecting the clutch cable 




Removing the sprocket nut 


weight off the mounting bolts, then remove 
the nuts from the 3 long engine mounting 
holts. 

17. Remove the short engine mounting 
holt from the lower center mounting on each 
side, the right rear engine mounting bracket 



Keeping tlu* pedal out nf the way 




1 Front brocket 5 Reor lower boll 

2. Front bolt 6. Rear upper brocket 

3. Lower center brocket 7. Reor upper bolt 

4. Lower center bolt 
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holtv the center am) right side front mounting 
brackets. and the 3 long holts. 

IS With tlu* engine held level, slowly lift it 
up alxmt 1 in., then move it to the right 
slightly until the rear of the engine slips over 
the lower right rear mounting. 

I ( J. Raise the front of the engine a little so 
that it will clear the frame, then drop down 
the left side, and pull the engine out diagon¬ 
ally and upwards to the right. 

Installation 

1 Mount, hut do not secure, the 3 engine 
mounting brackets before inserting the engine 
holts. Insert the engine holts, secure the 
bracket mounting holts, and then tighten the 
engine mounting holts. The 3 long holts are 
inserted from the left side of the machine 
Two spacers go on the rear upper Inilt, a long 
one on the left side* of the engine, and a short 
one on the right side. Secure the bracket lx>lts 
to 14.5-16.5 ft lbs (2.0-2.3 kg/m), the 3 long 
(12 mm) Ixilts to 47-50 ft lbs (6.5-7.0 kg/m, 
and the two shorter bolts (10 mm) to 26-29 ft 
lbs (3.5-4 0 kg/m) 

2. Install tlu* engine sprocket with the 
chain already on it, and secure the sprocket 
nut to 87-108 ft lbs (12-15 kg/m). A new 
lockwashcr should be used, and the chain ad¬ 
justment can be loosened if the sprocket and 
chain will not go on the shaft. Note that the 
sprocket must 1 h* installed with the stamped 
numbers facing the engine. Otherwise chain 
alignment will he incorrect. 

3. An oil seal guide (Part No. 57001-130), 
or a suitable substitute, should 1 m* used when 
installing the chain cover in order to avoid 
dim aging the rubber seal. The pin in the out¬ 
put shaft must he aligned with the groove in 
the chain oil pump shaft before the cover will 
go on, on models with a rear chain oiler. 

4 Install the carburetor assembly, taking 
care that the clamps are secured well enough 
to pres ent any air leaks. 

5 Install the inside mufflers first, and then 
the outside ones. Tlu* collar can 1m* used to 
hold tlu* split keeper while installing the pipe. 
Secure the muffler connecting hose clamp to 
prevent any exhaust leaks, then secure tlu* 





rear mounting bolts and tlu* bolts at tlu* cylin¬ 
der head, in that order 

6 Connect the spark plug wires to the 
plugs Tlu* wires are numbered in accordance 
with their respective cylinders counting from 
left to right 

7 Replenish the oil supply with high qual¬ 
ity (SK) oil, and kick the engine through sev¬ 
eral times to circulate the oil In-fore firing it 
up Refer to the “Maintenance" Chapter for 
capacities. 

8 Give the machine a thorough going 
over, and make all the necessary adjustments. 


3. Disconnect the spark plug leads. Re¬ 
move the contact breaker cover and gasket. 

. 4. Turn tlu* engine over until tlu* T" mark 
for cy linders 1 and 4 lines up with Uu* timing 
mark. 

5. Remove the valve cover and gasket. 

6. Remove the* chain guide sprocket, then 
unbolt the camshafts caps and separate tlu* 
split bushing halves for installation in their 
original positions unless they .ire to he re¬ 
placed. Remove the uimshafts. 

7. Unscrew the tachometer cubic, and re¬ 
move tlu* tac*h pinion to avoid any possible 
damage to the cumsh.ift worm during the in¬ 
stallation procedure. 


Installing tlu* split keepers and collar 


Removing tlu* bushings and caps 


Lining np the pm and groove 


Removing the cam chain guide 


Cylinder Numtier 



Put the right leads on the right plugs 


Removing the exhaust camshaft 

INSPECTION 

1. Clean all parts in a suitable solvent, then 
blow them dry 

2. Inspect the camshafts for signs of wear, 
scored lobes, or damage, and replace them as 
necessary hast*d on the following information. 

a. Measure the height of each atm lobe 
with a micrometer, and replace the cam as 
necessary if tlu* lobes are worn [Hist their 
serviceable limits as given below: 


TOP END 

Camshafts 

REMOVAL 

1 Remove the gas tank 
2. Remove the tool tray. Remove the air 
cleaner silencer. 
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Standard 

Srrc ice Limit 

Intake 

] 4276 - I 1307 in. 

1 4236 in. 


(36.26 - 36 34 mm) 

(36.16 mm) 

Kxhanst 

1 4079 - 1 4110 in 

1 4039 in. 


(35 76 - 35.84 mm) 

(35 66 mm) 
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Standard Service Limit 


Intake 1.4256 - 1.4327 in. 1.4220 in. 

{36.21 ~ 36.39 mm) (36.12 mm) 

Exhaust 1.4059 - 1.4200 in. 1.4024 in. 

(35.71 - 35.89 mm) (35.62 mm) 



Make the measurement along here 


b. Measure the diameter of each of the 
camshaft bearing surfaces with a microme¬ 
ter, and replace the camshaft as necessary if 
either bearing surface is worn past its ser¬ 
viceable limit: 


Standard 

Service Limit 

0.9633 ~ 0.9638 in. 

0.9614 in. 

(24.467 - 24.480 mm) 

(24.420 mm) 



Measuring the bearing surfaces 

3. Remove the cam chain sprocket from the 
camshafts, keeping them separate for replace¬ 
ment in their original locations, and place the 
shafts on V-blocks so that they ride on the 
bushing surfaces, or in a lathe. Rotate the 
shafts and use a dial indicator to check run-out 
along the sprocket mounting surface. Replace 
any cam whose run-out exceeds the service 
limit given below: 


Standard 

Seni« Limit 

under 0.0008 in. 

0.004 in. 

(under 0.02 mm) 

(0.10 mm) 



Checking camshaft run-out 


4. Inspect the camshaft bushings for signs 
of wear, scoring, or damage, and replace them 
as a set per camshaft if worn past their service¬ 
able limit of 0.0063 in. (0.16 mm). The stan¬ 
dard clearance between the bushings and the 
camshafts is 0.008 -0.0025 in. (0.020- 0.064 
mm). Measure the clearance in the following 
manner: 



Checking hearing wear with plastigage 


a. Remove the camshafts and ait sec¬ 
tions of Plastigage* to the width of the 
bushing, and place a strip on the lower half 
of each bushing, parallel to the camshaft, 
and so that the plastigage will be between 
the bushing and the shaft. 

b. Fit the cam chain over the sprocket so 
that the cam is held stationary, and fit and 
secure the caps and bolts as directed in the 
“Camshaft Installation" Section. 

c. Remove the camshaft and use a mi¬ 
crometer to measure the plastigage in order 
to determine the camshaft/bushing clear¬ 
ance. Excessive clearance in any of the 4 
bushings for each of the cimshafts will ne¬ 
cessitate replacing all 4 bushings for that 
cam. 

5. The aim chain is of the endless variety, 
and should not be removed unless replace¬ 
ment is necessary'. In most cases excessive 
chain noise can be traced to wear of the guide 
rollers, in which case they should be replaced. 



Consult the “Crankshaft" Section for aim 
chain replacement information if this becomes 
necessary. 

6. Inspect the cam sprockets for signs of 
wear or damaged teeth, and replace them as 
necessary. If one sprocket is damaged, the 
chances are good that the other is also in need 
of replacement, and the chain has probably 
also been affected. It’s best, for that reason, to 
replace the sprockets and chain as a complete 
system. 

NOTE: On models with engine numbers 
before Z1E-04654, there have been in¬ 
stances of severe engine damage caused by 
the sprocket mounting bolts loosening and 
backing out. A new shouldered holt (Part 
So. 92003-41) is available , and shoitld be 
used to replace the original bolts. Use Liq¬ 
uid Lock-Super (Part So. K41012-014) or a 
suitable thread locking compound , and 
torque the bolts to 7 ft lbs ( 1.0 kg/m). 



INSTALLATION AND CAMSHAFT 
TIMING 

1. Installation is basically in the reverse 
order of removal. Use new gaskets whenever 
possible. 

2. Remove the breaker point cov er, then 
rotate the crankshaft, using a wrench on the 
large crankshaft nut while holding the cam 
chain up so that it doesn’t get caught and so 
that the slack lx?tween the crankshaft and the 
exhaust cam sprocket is taken up, until the 
T" alignment mark for cylinders 1 and 4 is 
aligned with the timing mark. This brings the 
number 1 and 4 pistons into the TDC (top 
dead center) position. 

3. Slip the exhaust camshaft through the 
aim chain, and position it so that the mark on 
the sprocket is aligned with the cylinder head 
surface and facing toward the front of the 
engine, then pull the chain taut and fit it onto 
the exhaust aimshaft sprocket. The camshafts 
have "L” and "R" marked on them for installa¬ 
tion purposes. 

CAUTION The chain must be properly 
seated on the crankshaft and chain guide or 
the timing will not be accurate. 



Rotate the engine forward 


Exhaust Camshaft Sprocket 

^ —- 



Lining up the sprocket mark 
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4 Starting with the* next chain link pin 
alxive the* one which coincides with the ex¬ 
haust sprocket mark, count to the 28th, then 
slip the intake camshaft through the eluiin so 
the 2Sth pin and the “28 mark on tlie intake 
camshaft spri>ckt‘t are aligned as illustrated 



Lining up the 28lh pm and nmrk 



Start counting here 


NOTE: Do not begin counting at the n> 
haust sprocket mark, start at the next pin 
above that point. 

5. Position all the split hushing halves in 
their original locations unless they’ve been re¬ 
placed. 

6 Position the camshaft caps so that the 
arrow points toward the exhaust side, and so 
that the number on the cap matches the 
number on the head. 

7. Seat the camshaft by partially tighten¬ 
ing the left-side cap bolts, then fully torque all 
of the liolts to 105 in. lbs (1.2 kg/m) in the 
order shown in the accompanying illustration. 
CAUTION: If you are bench assembling the 
head uithout the cam chain installed, great 
care must be taken not to bend any valves 



Match the stamped numlxrs when installing the 
l>earing caps 



('slimier head Im>|! tightening pattern 



Both lobes pointing down 



. . , will cause the valves to hit . . . 



. . . and this is the result 

by securing the bearing caps uith the cams 
improperly positioned. Be sure tluit the cam 
lobes do not depress both valves of any one 
cylinder at the same time, and place styro¬ 
foam, under the head to jrrevent bending 
the valves on the bench surface. Do not 
tighten both camshafts into place at the 
same time, and do not secure the caps until 
the valve timing is set (Step nos. 2-4) with 
the cam chain in position. 

8 Liberally oil the cam assembly, then in¬ 
stall the chain guide sprocket assembly, and 
adjust the cam chain tension as described in 
the ‘Tune-Up” Chapter. 

9. Rotate the crankshaft 2 or 3 complete 
revolutions until number 1 and 4 pistons are at 
TDC (‘T’ mark aligned with timing mark), 
then check that the marks on the exhaust and 
intake camshaft sprockets are properly 
aligned, as illustrated, indicating that the cam 
timing is correct 



Securing the chain guide 
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CAUTION Do not attemjU to rotate the 
engine by using a urench on the camshaft 
, skyrocket mounting bolts, use the large nut 
on the crankshaft instead. If any unusual 
resistance is felt when rotating the engine, 
stop immediately and make sure that the 
timing is cirrrcct or valve damage may 
occur. 

10. Install the tachometer pinion and 
cable, then mount and secure the valve cover 
and cover gasket to 70 in. lbs (0.8 kg/m) 
torque. 

11 Adjust the valve clearances as de¬ 
scribed in the Tune-Up” Chapter. 

Cylinder Head 

Tlie cylinder head is made of aluminum 
alloy into which the valve guides are pressed, 
and tlie valve seats are cast Tlie valve seats 
must be cut to their specified angles to assure 
efficient sealing, and to prevent the v alve from 
overheating by promoting heat dissipation. 

Normal wear to die valve lifter and cam sur¬ 
faces can be* adjusted for up to 0.04 in. (1.0 
mm). Once this limit has been exceeded 
through seat wear or grinding, die valve stem 
end can lx* ground down to increase clear¬ 
ance. The head will have to be replaced if the 
adjustment limit is exceeded again. 


<S> 



Timing mark alignment 



Installing the tachometer pinion 





















Kawasaki 900-1000 


REMOVAL AND DISASSEMBLY 

1. Fully open the seat, and remove the 
tank. 

2. Remove the exhaust system as de¬ 
scribed in Steps 9 and 10 of the “Engine Re¬ 
moval” Section. 

3. Remove the carburetor assembly after 
loosening the 8 hose clamps which securest. 

4. Remove the camshafts as described in 
the “Camshafts Removal” Section. 

5. Disconnect the spark plug wires from 
the plugs, and remove the plugs. 

6. Remove the bolt from either end of the 
heat, and the 12 cylinder head nuts using ei¬ 
ther the special tool (Part No. 57001-111) or 
any suitable socket wrench. 

7. Remove all of the valve tappets and 
shims, keeping them separate for installation 
in their original locations. 

8. Remove the cylinder head and head 
gasket. Tap the head with a soft mallet to 
break it free from its seat if necessary. 

9. Compress the valve springs, using ei¬ 
ther the special tool (Part No. 57001-107) or a 
suitable substitute, until the split keepers can 
be removed, then remove the valve, springs, 
and spring retainer, keeping them separate for 
installation in their original locations. 

NOTE: All of the valves do not necessarily 
have to be removed, however this is the rec¬ 
ommended practice. 

10. Remove the oil seal from the valve 
guide, then heat the area around the guide 
with a torch to about 250°- 300° F (120°-150° 
Q, and drift the guide out from the bottom of 
the head using either the special drift (Part 
No. 57001-108) or a suitable substitute. 
NOTE: Do not remove any guide which 
doesn't have to be replaced. Any guide oil 



Removing the head bolts 



Disassembling the valves 

seal which is damaged or removed should be 
replaced. Consult Step 4 of the following 
section for additional information. 



One complete valve and tappet assembly 



Cylinder head and valve assemblies 

1. Shim 4. Volv* tpring r« lot n#r 7. Vahr* spring wot 10. Circlip 

2. Vahr* lifter 5. Inn«r vahrc spring 8. Oil seal 11. Exhaust valve 

3. Split keeper 6 . Outer valve spring 9. Valve guide 12. Inlet valve 



Removing the oil seal 



Dnfting out a valve guide 


INSPECTION 

1. Clean all parts other than seals and gas¬ 
kets in a suitable solvent, then blow them dry. 
Carbon deposits on the piston and head as¬ 
semblies can be softened with a decarbonizing 
solvent, and scraped iff with a blunt in¬ 
strument such as a butterknife. Do not use a 
caustic soda solution to dean aluminum parts 
such as the head and pistons, however, it may¬ 
be used on the valves. Avoid gouging the pis¬ 
ton crown or removing any metal. It is not 
necessary- to restore the components to a like- 
new condition. Periodically, as you work, 
wipe the surface clean with a clean rag soaked 
in dean gasoline If this is done with the cylin¬ 
der still in place, you can catch the carbon 
flakes by pressing a line of grease around the 
piston on top of the rings. Rotating the piston 
will leave the grease ring with the carbon 
trapped in it on the cylinder, and it can then 
be wiped out. The cylinder head assembly- 
should be disassembled before being decar¬ 
bonized. 

2. Inspect the cylinder head for warpage on 
the gasket surface by laying a straightedge 
across the head and measuring the distance 
between the straightedge and the gasket sur¬ 
face with feeler gauges. The standard warpage 
is under 0.002 in. (0.05 mm), and the service¬ 
able limit is 0.10 in. (0.25 mm). If the warpage 
exceeds this limit, the head must be replaced. 
It is possible to straighten a warped head 
using one of the following procedures: 



Checking the head for warpage 
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a. Platt* a sheet o! fine gnt enters paper 
on a flat surface and mme the head arinind 
in a figure-eight motion while applying mild 
pressure. It is better to work slowly with 
mild pressure than quickly with heavy pres¬ 
sure. Don't remove am more metal than is 
necessary. 

h. An alternative methotl is to use a 
piece of glass and a fine v alv e grinding com¬ 
pound instead of the emery paper. 

e. Chtvk the results with Prussian blue 
dve or red lead To do this, lav out some 
v ert, fine sandpaper on a flat surface. Coat 
the gasket surface on the head with tin* dve 
and allow it to dry. Move the head very 
gently over the sandpaper just long enough 
to remove the dye, then look at the gasket 
surface. If the head is flat, all of the dye will 
have been remov ed. If there is still dye on 
the heat, repeat the entire process, replace 
the head, or consult your local dealer. 

3. Inspect the valves for a worn, bent, 
burned, or damaged condition, and replace 
them as necessary'. Perform the following oper¬ 
ations on each valve: 

a. Measure the valve head thickness 
using vernier calipers, and replace the valve 
if the head is thinner than the service limit 
given below: 


Standout 

Sm irr Limit 

0.034 - 0.045 in. 

0 020 in. 

(0.85 ~ 1.15 nim) 

(0.5 mm) 


b. Carefully inspect the seating surface 
of the valve and the condition of the stem, 
and repair the valve if possible using a valve 
refacer. The valve seating surface angle is 
4o°. 

c. Place the valve in a pair of V-blocks, 




Valve Refacer 


Hr fat in K I lie 

792 


and check its run-out with a dial indicator. 
'Hie valve must be replaced if its run-out 
cvcecds the service limit of 0.002 in. 
*0.05 mm). 

d. Measure the valve stem in at least 4 
places using a micrometer held at right 
angles to the stem, and replace the valve if 
it is worn past the service limits given lx* low 
at any point 



Standard 

Srrt ire Limit 

Intake 

0 2742 - 0 2748 in. 

0 272 in. 


((>.005 — (>.980 mm) 

(0 90 mm) 

Evliaust 

0 2738 - 0 27 14 in. 

0 272 in. 


((i.955 - (> 970 mm) 

(0.90 mm) 


4 Measure the bore of each valve guide in 
at least 4 places, using a small bore gauge and 
a micrometer, and replace the guide if any of 
the measurements exceed the service limits 
given below: 


Standard 

Sen ire /.Ini if 

0 2750 - 0.2702 in. 

0 279 in. 

(7.000 - 7.015 mm) 

(7.08 min) 


If a bore gauge and micrometer are not 
available, insert a new valve into the guide, 
set a dial indicator against the stem, and move 
the stem back and forth to measure 
valve/valve guide clearance, then do it again 
while moving the stem in a direction at right 
angles to the first measurement. The guide 
will have to be replaced if the valve/valve 
guide clearance exceeds the service limits 
given below: 



Standard 

Service Limit 

Intake 

0.002 - 0.005 in. 

0.010 in. 


(0.050 — 0.124 mm) 

(0.25 mm) 

Exhaust 

0.003 ~ 0.006 in. 

0.009 in. 


(0.071 ~ 0.142 mm) 

(0.24 mm) 


5. Inspect the valve seat for signs of wear, 
scoring, burning, or damage, then measure 
the width of the seat. The seat must lx* smooth 



Measuring valve guitle inside diameter 



Measuring valve/valve guide clearance 




Cheeking valve/valve seal contact 


and undamaged, and must measure 
0.04-0.00 in. (1.0-1.5 mm). 30°, 45°, and two 
60° cutters are available for valve seat repairs. 
Proceed in the following manner: 

NOTE: The following procedure uill he of 
value only if the valve and seat are in good 
condition. 

a. Remove the valve and apply machin¬ 
ist’s dye to tin* valve seat, then use a lapper 
to tap the valve lights into place. The dye 
pattern on the valve will give an indication 
of the condition of the seat. Compare it with 
the illustration. 

b. Carefully cut the seating surface with 
die 45° cutter, taking care to remove only as 
much metal as is necessary to provide a 
good surface. 

c. Carefully cut the area inside the set- 
ing surface with die 30° cutter, and cut the 
area outside die seating surface with the 60° 
cutter. If done properly, the seating surface 
should be within the specified limits all the 
way around. 

6. If die seat has just been cut, or if the seat 
looks alright and you just wish to ensure a 
good seal between the seat and valve, lap the 
valves in at this time in the following manner: 

a. Lightly oil the valve stem and insert it 
into the guide. 

b. Apply a light coat of lapping com¬ 
pound to the seat. It is best to apply a few 
evenly spaced daubs rather dian a random 
application, and it’s a good idea to start off 
with coarse compound and finish with fine 
compound. 

c. Slip a gas line, or a valve lapper, over 



Cutting a valve seat 
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Lapping in a valve 


the stem and rotate it hack and forth in your 
hands while applying mild pressure against 
the seat by pulling on the gas line. Stop and 
clean the seat periodically to check on your 
progress. 

d. Clean the seat area when smooth, and 
assemble the valve. Pour some gas into the 
spring side of the head and allow the head 
to sit. If there is no leakage through the seat 
after 15 minutes, the lapping has been suc¬ 
cessful. 

7. Inspect the valve springs for a pitted, 
collapsed, or damaged condition, and replace 
them as necessary'. Perform the following 
checks also: 

a. Measure the valve spring free lengths 
using vernier calipers, and replace the 
springs as a complete set if any are shorter 
than the serviceable limits given below: 



Standard 

Service Limit 

Inner 

1.42 in. 

1.38 in. 


(36 0 min) 

(35.0 mm) 

Outer 

1.55 in. 

1.50 in. 


(39.3 mm) 

(38 Omni) 



Checking valve spring tree length 


NOTE: Valve springs should always be re¬ 
placed as a complete set to assure efficient 
operation. 

8. Inspect the valve tappets and adjusting 
shims for signs of wear or damage and replace 
them as necessary'. 

NOTE: The type of valve tappets used in all 
models up to engine number Z1E-08979 
have caused shim fracturing problems on 
some machines. A new redesigned tappet 
(Part So. 12032-005) is available as a re¬ 
placement for the old type (fart So. 12032- 
004). It is recomnu’nded that all old style 
tappets be replaced. The new type of tap¬ 
pet, recognizable by the lack of a navel in 
the tappetfshim mating area, can be used in 
conjunction with the shim already in use, 
however this is not recommended as the old 
shim may have begun to fracture. 



OLD TAPPET NEW TAPPET 


• \ » i* ml 

The old style tappets should he replaced 

ASSEMBLY AND INSTALLATION 

1. Assemhly is basically in the reverse 
order of disassembly, and installation is in the 
reverse order of removal. Use new gaskets, 
valve guide seals, O-rings, and valve split 
keepers 

2. Install the circlip in its groove in the 
valve guide, and liberally oil the guide. Heat 
the area around the guide hole with a torch to 
about 250°-300° F (120°-150° Q, and drive 
the guide in from the top of the head using ei¬ 
ther the special tool (Part No. 57001-108) or a 
suitable drift, until the circlip reaches its seat. 

3. Use a 7 mm reamer to ream the guides. 
This must he done even if the old guides are 


b. Stand each spring up on a flat surface, 
and set a perpendicular reference point 
next to it. If any spring is tilted more than 
0.075 in. (1.9 mm) on 900 models or 0.059 
in. (1.5 mm) on 1000 models, replace it. 


within 0.075" (1.9 mm) 



Measuring valve spring tilt 


Special Tool 



Drifting in a valve guide 



Beaming nut a valve guide 


used. Always rotate the reamer to the right, 
and keep rotating it as it’s withdrawn. 

4. Lap the valve into its seat as directed in 
the preceeding “Inspection and Repair” Sec¬ 
tion. 

5. Install the tappets and shims to their 
original locations. 

6. Use a new head gasket to prevent com¬ 
pression leakage, and install the gasket so the 
side with the wider folded-over metal edges is 
facing up. 



Installing a new head gasket 


7. Tighten the cy linder head nuts gradually 
and evenly to 25 ft lbs (3.5 kg/m) on 900 mod¬ 
els or 27-31 ft lbs (3.7-4.3 kg/m) on the 1000 
in the order shown in the accompanying illus¬ 
tration 



8. Secure the two end bolts to 105 in. lbs 
(1.2 kg/m). 

9. Adjust the valve clearances before in¬ 
stalling the valve cov er, and use a new cover 
gasket. 

Cylinder and Piston 
REMOVAL AND DISASSEMBLY 

1. Remove the cy linder head as described 
in the previous Section, then remove the cam 
chain tensioner assembly and guide sprocket. 



Removing the tensioner and guide sprocket as¬ 
semblies 


2. Loosen the cy linder block by gently tap¬ 
ping up on alternate ends with a soft mallet, 
then lift the cylinder and gasket off the crank¬ 
case studs. A pry' point at the crankcase joint is 
provided on some models. 

CAUTION; As you lift the cylinder block, 
stuff clean rags in the crankcase openings to 
prevent foreign matter, such as broken 
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rings, from falling into the crankcase, and 
to prevent possible piston damage caused by 
pistons striking the crankcase studs 

3. Remove the piston pin circlips with a 
pair of needle-nosed phers, then remove the 
piston pin with the special tool (Part No. 
5700M14 for the 900, 57001-910/914 for the 



Removing the piston pin circlip 


1000) or a suitable substitute. The pins can lx* 
removed also by heating the piston crown 
with a torch, and driving the pin out while 
carefully supporting the connecting rod to 
prevent damage to it or the big end bearings. 
Keep the pins with their pistons, and mark the 
pistons for replcement in their original posi¬ 
tions. 



Removing the piston pin 


4. Remove the piston rings using either the 
special tool (Part No. 57001-115), a suitable 
substitute, or by hand, taking care not to dam¬ 
age the piston. When removing rings by hand, 
spread the ring ends with your thumbs, and 



57001-1'.5 

Removing the rings svith the special tool 

push up on the opposite side of the ring to 
remove it. 

NOTE. Do not remove the rings unless you 
are planning to replace them, as rings 
shouldn't be reused once they've been re¬ 
moved. 

INSPECTION 

1. Clean all parts other than gaskets, O- 
rings, and seals, in a suitable solvent, then 
blow them dry taking care to blow clear all oil 
passages. Decarbonize all components as de- 
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scrilxxl in the preceding ' Inspection” Section. 
Piston ring grooves can be cleaned with a 
broken piece of piston ring. 

2. Inspect the cylinder block for damage to 
the cooling fins or either of the gasket mating 
surfaces, or for badly scored cylinder walls, 
and replace the assembly as necessary. Use a 
cylinder gauge to check the cylinder wall di¬ 
mensions of each cylinder in the three areas 
shown, and take two measurements at 90° 
from one another, at each location. If any of 
the measurements exceeds the service limits 
given lxdow, or if there is a difference of more 
than 0.002 in. (0.05 mm) between any two 
measurements, all the cylinders will have to 
be bored and honed. 


900 


Standard 

Smir* Limit 

2.5981 - 2.5992 in. 

2.602 in. 

(66.000 - 66.019 mm) 

(66.10 mm) 

1(XX) 

Standard 

Srrcfrr Limit 

2.7559 — 2.7567 in. 

2.7598 in. 

(70 000 — 70.019 mm) 

(70.10 mm) 



Measuring the cylinder bore 



3. Measure the piston diameter at a point 
about 0.2 in. (5 mm) up from the bottom of the 
piston slart and at right angles from the piston 
pin holes. Replace the piston if the diameter is 
under the service limits: 



Measuring the piston 


900 

Standard 

Sen ice Limit 

2.5956 - 2.5965 in. 
(65.93 - 65.95 mm) 

2,590 in. 

(65.80 mm) 

1000 

Standard 

Srriirr Limit 

2.7535 - 2.7543 in. 
(69.94 - 69.96 mm) 

2.7480 in. 

(69.8 mm) 


4. Subtract the piston diameter from the 
cylinder measurement to arrive at the pts- 
ton/cylinder clearance. The clearance must be 
returned to standard whenever the cylinder is 
replaced or bored, however, if only the piston 
Is replaced, clearance may exceed the limit, 
but must not be less than the minimum clear¬ 
ance of 0.0025-0.003 in. (0.060-0.079 mm) 
(900) or 0.0020-0.0028 in. (0.050-0.069 mm) 
( 1000 ). 

5. When boring and honing the cylinders, 
adhere to the following rules: 

a. The inside diameter of any cylinder 
must not vary by more than 0.0004 in. (0.01 
mm) at any point along its bore. 

b. Replacement pistons are available in 
0.020 in. (0.5 mm) and 0.040 in. (1.0 mm) 
oversizes. If boring in excess of 1 mm over 
standard is every necessary, the cylinder 
block must be replaced since replacement 
sleeves are not made available by the fac¬ 
tory. 

c. To avoid cylinder distortion due to 
unbalanced metal temperatures, bore the 
cylinders in either the 2-4-1-3 or 3-M-2 
order. 

d. Allow the metal to cool completely 
after boring before taking any measure¬ 
ments, as the diameter may change due to 
the temperature incease. 

e. After the boring is completed, the pis¬ 
ton/cylinder clearance should be returned 
to standard. 

6. In the event of piston seizure in the 
bore, the cylinder should be honed, or at least 
smoothed out with #400 emery doth, and the 
piston should be treated likewise. Make sure 
that the rings are till free if they aren’t to be 
replaced If the damage is heavy, the cylinder 
will have to be bored and the piston replaced. 
Try and determine why the piston seized be¬ 
fore running the engine again. Look for air 
leaks, improper mixture adjustments, im¬ 
proper timing, or insufficient piston/cylnder 
dearance. 

7. Inspect the piston rings and ring grooves 
for signs of wear or damage. The rings should 
be replaced if their condition is even slightly 
questionable, and the piston must be replaced 
if the ring grooves are unevenly worn or dam¬ 
aged. Make the following measurements, 



Measuring the piston ring grooves 



























































Kawasaki 900-1000 


a. Measure the width of the ring grooves 
using a thickness gauge, and replace the 
piston if the grooves exceed the service 
limits given below: 

900 



Standard 

Service Limit 

Top Groove 

0.059 - 0.060 in. 

(1.50 — 1.52 mm) 

0.063 iir. 

(1.60 mm) 

Second groove 

0.059 - 0.060 in. 

(1.50 — 1.52 mm) 

0,063 in. 

(1.60 nun) 

Bottom groove 

0.098 - 0.099 in. 
(2.50- 2.52 mm) 

0.102 in. 

(2.60 mm) 

1000 


Standard 

Service Limit 

Top groove 

0 048 - 0.049 in. 
(1.23- 1.25 mm) 

0.052 in. 

(1.33 mm) 

Second groove 

0.048 - 0.049 in. 

(1.22 — 1.24 mm) 

0.052 in. 

(1.32 nun) 

Bottom groove 

0.099 - 0.100 in. 
(2.51 - 2.53 mm) 

0.102 in. 
(2.60 mm) 


b. Measure the thickness of the piston 
rings using a micrometer, and replace the 
rings if wom thinner than the service limits 
given below': 


900 



Standard 

Service Limit 

Top ring 

0.0567 - 0 0573 in. 

(1.440 — 1.455 mm) 

0.0535 in. 

(1.36 mm) 

Second ring 

0.0579 - 0.0587 in. 

( 1.470- 1.490 mm) 

0.055 in. 

(1.40 mm) 

Oil ring 

0.0973 - 0.0980 in. 
(2.470- 2.490 mm) 

0.0945 in 
(2 40 mm) 

1000 


Standard 

Service Limit 

Top and 
Second rings 

0.0461 - 0.0469 in. 
(1.170- 1.190 mm) 

0.0433 in. 
(1.10 mm) 


c. Measure the clearance between the 
ring grooves and rings using a thickness 
gauge at various pints around the piston, 
and replace the necessary components if the 
clearance exceeds the service limits given 
below': 


900 



Standard 

Sm ice Limit 

Top ring 

0.0018- 0.0031 in. 

(0.045 — 0.080 mm) 

0.007 in. 
(0.18 mm) 

Second ring 

0.0004 - 0 0020 in. 

0.006 in. 

Oil ring 

(0.010 — 0.050 mm) 

(0.15 mm) 

1000 


Standard 

Service Limit 

Top ring 

0.0016 - 0.0032 in. 
(0.040 - 0 080 mm) 

0.0059 in. 
(0.15 mm) 

Second ring 

0.0012 - 0.0028 in. 
(0.030- 0.070 mm) 

0.0059 in. 
(0.15 mm) 


d. Measure ring end gap by placing the 
ring in a new cy linder, and using a thickness 
gauge to determine wear. If a new cylinder 


is not available, make the measurement at 
the bottom of the least worn cylinder where 
wear is minimal. If the gap is less than the 
limits given below, the ring ends can be 
filed as long as care is taken to file them flat, 
and if all burrs are removed. If the gap is 
worn greater than the service limits, the 
ring must be replaced. 


900 


Standard 

Service Limit 

0.008 - 0.016 in. 

0.028 in. 

(0.2 — 0.4 mm) 

(0.7 mm) 

1000 

Standard 

Service Limit 

0.012 - 0.020 in. 

0.032 in. 

(0.30 — 0.50 mm) 

(0.8 mm) 



Measuring the piston ring end gap 


NOTE: Reusing used rings is not a recom¬ 
mended practice, however it can be done if 
the rings confirm to all the specifications. 
For the best results, always replace rings in 
complete sets and hone all cylinders. 

e. Determine ring tension by measur¬ 
ing the ring gap while the ring is free. If 
the gap is less than the service limits 
given below, the ring is weak and should 
be replaced. 


900 



Standard 

Service Limit 

Top ring 

0.354 in. 

(9 mm) 

0.236 in. 

(6 mm) 

Second ring 

0.354 in. 

(9 inm) 

0.236 in 
(6 mm) 

Oil ring 

0.315 in. 

(8 mm) 

0.197 in. 

(5 mm) 

MX) 


Standard 

Service Limit 

Top ring 

0.28 in. 

(7 0 mm) 

0.16 in. 

(4.0 mm) 

Second ring 

0.32 in. 

(8.0 mm) 

0.20 in. 

(5.0 mm) 



Determining ring tension 


8. Measure the diameter of the piston pin 
using a micrometer, then measure the inside 
diameter of the piston pin hole in the piston, 
and the diameter of the connecting rod small 
end bearing. Replace the necessary compo¬ 
nents if the pin diameter is too small, or if the 
pin hole or bearing diameter is too large as in¬ 
dicated by the service limits given below: 


Standard Service Limit 


Piston pin 0.6691 — 0.6693 in. 0.6677 in. 

(16.994 - 17.000 mm) < 16.96 mm) 

Piston pin 0.6694 — 0.6701 in. 0.6724 in. 

hole (17.0035 - 17.0115 mm) (17.08 nun) 

Small end 0.6694 - 0.6698 in. 0.6713 in. 

OD. (17.003 - 17.014mm) (17.05mm) 



Measuring the piston pin hole 


NOTE: When a new piston or pin is used, 
check that the piston-to-pin clearance is 
uithin the limits of 0.0026-0.00057 in. 
(0.0066-0.0145 mm), and that the pin-to- 
s null l end bearing clearance is within the 
limits of 0.00012-0.00079 in. (0.003-0.920 
mm), and rtplace any necessary parts. 

ASSEMBLY AND INSTALLATION 

1. Assembly is basically in the reverse 
order of disassembly, and installation is in the 
reverse order of removal. Use new gaskets, 
seals, O-rings, and piston pin circlips. 

2. Liberally lubricate the piston pins before 
installing them, and install the pistons so that 
the arrow marked on the piston crown points 
forward. 



Be sure that the pistons are installed correctly 


On 1000 models, if parts such as pistons or 
piston pins are being replaced, note the fol¬ 
lowing: 

a. Some piston pins are marked on the 
edge, and these should be used with pistons 
marked “A.” Unmarked pins should be 
used with “B” pistons. 

b. Install pistons marked “2” in cylinder 
bores with the same number, and unnum¬ 
bered pistons in unnumbered bores. 
CAUTION: Do not attempt to drive in a pin 
without firmly supporting the connecting 
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rod to prevent possible damage to the rod 
and big end beating Heat the piston n ou n 
uith a torch or heated rags as an aid in in¬ 
stallation 

3. Always ust* now piston pin circlips, tak¬ 
ing care to position tin* clip so that its open 
end is not aligned with either groove in the 
piston. 

4 Install the piston rings with their let¬ 
tered \") side up. Be careful not to mix the 
first and second rings. The outer edge of the 
top ring is chamfered, and the lower outer 
edge of the second ring is notched its illus¬ 
trated 



Install tin* rings with the “N” up 



1 .N 


r 

^3 



r 


n 


Top Rmg 


Second Rmg 


Oil R mg 


The rings must go on the correct lands 




Aligning the ring gaps for maximum compression 



Lining up the pistons with the special tool 


hold them level. Wooden slats am he used ef¬ 
fectively in place of the special tool. 

8. Compress the piston rings using either 
the special positioning rod or ring compres¬ 
sors lubricate the cylinder walls thoroughly 
with fresh engine oil, and start the cylinder 
block down on the pistons. The ring compres¬ 
sors will have to be lowered and then remov ed 
as the rings enter the cy linder. Remove the 
positioning rod after the rings are in the bore. 
NOTE: It’s a good idea to enlist the aid of a 
second set of hands during this erperatiem so 
that one person can work uith the cylinder 
block, and the other can keep track of the 
ring situation. 


9. .After the engine is hilly assembled, 
tuned, and lubricated, crank it through sev¬ 
eral times before actually starting it to ensure 
adequate lubriaition of the top end compo¬ 
nents. 

CRANKCASE COVER 
COMPONENTS 

Clutch 

DISASSEMBLY 

1. Drain the engine oil as described in the 
“Maintenance" section. The oil in the oil 
filter, and the filter assembly, can be left as 
is. 



Clulch release mechanism assembly 


1. Outer releote geor 4. Locknut 

2. Inner releoie geor 5. Puthrod 

3. Adjusting screw 6. Screw 


2. Remove the clutch cover and cover gas¬ 
ket, then remove the pressure plate bolts, 
clutch springs, and the pressure plate. 



Removing the pressure plate bolts 


3. Remove the clutch pushrod, and tilt the 
motorcycle so the steel ball (release bearing) 
will hill out. 

NOTE: The dutch assettibly need not be 
further disassembled unless the dutch hub 
or housing is damaged. 


NOTE: The green coating on the top and 
bottom rings is to prevent scuffing , and is 
not intended to he peneianent. 

5. Place the two alignment pins into the 
forward tension stud hole on either side of the 
crankcase. Do not put the pins into the rear 
holes. Apply a small amount of liquid gasket to 
the four innermost rear studs. Install the cy l¬ 
inder Ixise gasket. 

6. Rotate the top and bottom rings so that 
their end gaps are facing forward, and the 
center ring so that its gap faces the rear. On 
models with three-piece oil rings, stagger the 
rails about 30° on either side of the expander 
gap. 'Iboroughly lubricate the pistons and 
rings with fresh engine oil 

7 I aft up the cam chain so that it doesn’t 
get anight, then rotate the crankshaft until all 
of the pistons are at about the same hight, and 
install the positioning rods (Part No. 57001- 
112 for the 900, 57001-532 for the 1000) to 
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1. Reduction driv* gear 
2 Clutch houiing 
3. Needle beoring 
4 iuihing 


5. Woiher 

6. Clutch hub 

7. Woiher 
8 Nut 


9 Steel boll 
10 Puther 

11. Friction plote 

12. Steel plate 


13. Prenure plate 

14. Clutch ipring 

15. Woiher 

16. »ot< 
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4. Remove the clutch plates by either tilt¬ 
ing the bike or by lifting them out with a 
hooked piece of wire, then keep the clutch 
hub from turning by using either the special 
tool (Part No. 57001-119) or a suitable substi¬ 
tute, and remove the hub mounting nut. 

5. Remove the outer washer, the hub, and 
the inner w-asher. Clutch housing removal will 
necessitate complete engine disassembly with 
the engine removed from the frame as de¬ 
scribed in the “Splitting the Crankcases” Sec¬ 
tion. 



Removing ihe release hearing 



Removing the hub mounting nut 


6. Remove the chain cover as described in 
the "Final Drive” Section of the "Chassis” 
section, then remove the clutch release inner 
gear by twisting it out, and the outer gear. 

INSPECTION 

1. Clean all parts other than the cover 
gasket and the friction plates in a suitable sol¬ 
vent, then blow them dry. 

2. Inspect the clutch plates and discs for a 
worn, damaged, scored, or burned condition, 
and replace them as necessary. Friction discs 
should be replaced as a complete set if any are 
damaged or worn past the serviceable limits 
given below; 


Standard 

Sm ice Limit 

0.146 — 0.154 in. 

0.134 in. 

(3.7 —3.9 nun) 

(3.4 mm ) 


-i 

1 ~1 

_ 4 


Measure friction plates here 

3. Measure the clearance between the 
friction disc tangs and the fingers of the clutch 
housing using a thickness gauge. Excessive 
clearance will result in noisy operation. If you 
replace the discs check the clearance again, 
and if it still exceeds the service limit given 
below, replace the housing. 


Standard Serf ice Limit 


0.002 - 0 012 in. 0.020 in. 

(0.04 — 0.30 mm) (0.5 mm) 



Measure clearance here 


4. Place the clutch plates on a flat surface, 
and use a thickness gauge to measure warp- 
age. Replace any plate if it is warped more 
than the limits given below: 



Standard 

Sen iee Limit 

Friction plate 

under 0.006 in. 

0 012 in. 

(under 0.15 mm) 

(0 30 min) 

Steel plate 

under 0 008 in. 

0 016 in. 

(under 0 20 mm) 

(0 40 inm) 


5 Inspect the clutch springs for a worn, 
pitted, or collapsed condition, and replace the 
entire set if any are worn past the following 
free length limits: 


Standard 

Sen ice Limit 

1.33 in. 

l 27 III. 

(33.8 mm) 

(32.3 mm) 


6. Inspect the clutch hub and housing for 
signs of w ear or damage, and replace them as 
necessary. Light damage to any gear teeth can 
lx* repaired with an oilstone, but severelv 
damage teeth, fingers, or hub splines will 
necessitate replacing the housing and/or hub. 

7. Inspect the clutch push rod, release 
bearing, and worm teeth of the release gears 
for signs of wear, pitting, or damage, and 
replace them as necessary. The release gears 
must lx* replaced as a set. 

8. Inspect the pressure plate for signs of 
wear, fatigue, cracks, or sev ere warpage, and 
replace it as necessary. 

9. Inspect the clutch housing needle bear¬ 
ing for signs of discoloration, wear, or other 
visible damage and rep Lice it if necessary. 

10. Measure the outside diameter of the 
clutch housing bushing and the inside diame¬ 
ter of the housing and compare the values to 
the service limits. If either the housing or die 
bushing are to be replaced, replace the needle 
bearing as well. 


Standard Sen ice Limit 


Housing inside diameter 

1 4567 - 1.4573 in. 1.458 in. 

(37 000 — 37.016mm) (37.03 mm) 

Bushing outside diameter 

1.2590 - 1.2596 in. 1.258 in. 

(31.9S0 — 31.995 nun) (31.96 mm) 


ASSEMBLY 

1. Assembly is basically in the reverse 
order of disassembly. Use a new cover gasket. 

2. Keep the clutch hub from rotating as in 
the disassembly procedure, and secure the 


hub nut to 87-108 ft lbs (12-15 kg/m). Re¬ 
member that the correct order is washer-hub- 
washer-hub nut. 

NOTE: The washer between the clutch hub 
and the hub nut has "outside ” marked on it 
and must be properly installed. 

3. Install the friction and steel plates, start¬ 
ing with a friction disc and then alternating 
them. 

4. Install the release bearing and pushrod 
in the driveshaft, then install the pressure 
plate, springs, washers, and mounting bolts, 
securing them in a cross pattern. Tighten the 
bolts to 78-98 in. lbs (0.9-1.1 kg/m). 

5. Liberally lubricate the two release gears 
with cup grease before installing them. The 
release lever should be positioned as illus¬ 
trated. 



The release lever should he positioned like this 


6. Secure the outer gear mounting after ap¬ 
plying Loctite* or a suitable thread sealer, to 
the threads. 

7. Refill the engine with oil 


External Shift Mechanism 

Operating die shift pedal (1) rotates the 
shifter shaft (2), causing the shift pawl (3) to 
catch on the appropriate shift drum pin (4), 
and this rotates die shift drum (5). Each shift 
fork pin (6) rides in a groove ait in the drum, 
so that as the drum turns the forks (21 and 22) 
;ire forc'd! to move to the right or left as they 
follow the groove, causing the sliding trans¬ 
mission gears to move in and out of mesh. 
When die shift pedal is released after the next 
gear has lx>en selected, the return spring (7) 
returns die pedal to its original position. A de¬ 
tent afm (8), held against the drum pin by the 
detent spring (9), keeps the drum from rotat¬ 
ing which would cause the transmission to pop 
out of gear. A Neutral detent pin (II), fitted 
inside the shift drum positioning pin (10), and 
acted on by a spring (12), drops into the drum 
positioning groove when the drum is rotated 
into the Neutral position. 

Worn or broken parts could allow the shift 
drum to turn randomly, resulting in damage 
to the transmission and engine (through over- 
revving). A transmission which will not shift 
can often be traced to a damaged return 
spring, shift pawl, or pawl spring, and a tired 
or broken detent arm spring can cause a trans¬ 
mission to stick in gear or pop out of gear 
under power. 

REMOVAL 

1. Remove the chain cover and drive- 
sprocket as described in the “Final Drive” 
Section of the “Chassis” section. 

2. Disconnect the Neutral switch lead. 

3. Remove the transmission cover, cover 
gasket, sprocket distance collar, and O-nng. A 
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Long pin installed 

2. Make sure that the longest shift drum 
pin is in the position illustrated, if the pins 
were removed. Failure to properly position 
the long pin will keep the Neutral light from 
operating correctly. 

3. Install the detent lever taking care to 
position it so that it rides on the shoulder of its 
mounting bolt, and so that it doesn't get 
caught between the bolt and crankcase. 


The detent lever must lie able to move freely 


4. Install a new O-ring liehind the sprocket 
to prevent oil leakage. 

5. Use an oil seal guide (Part No. 57001- 
130) or a suitable substitute while installing 
the transmission cover so that the shift shaft 
seal isn't damaged. 

6. Install the sprocket collar after the trans¬ 
mission cover is installed to avoid damaging 
the output shaft oil seal. 

7. Crease the pushrod before installing it. 


Always use a new O-ring to he sure 


Protecting the seal vs ill pay off 




Measuring the return spring free length 


INSTALLATION 

1 Check the return spring pin for a tight 
fit, and remove it and coat the threads with 
Loctite before installing it if it was loose. 


Disconnecting the neutral switch lead 


INSPECTION 

1. Clean all parts other than gaskets and 
O-rings in a suitable solvent, then blow them 
dry’. 

2. Inspect the shift lever spring, shift 
pawls, pawl spring, and detent arm spring for 
signs of wear or damage, and replace them as 
necessary. 

3. Measure the free length of the detent 
arm spring using vernier calipers, and replace 
it if it is longer than the service limits given 
below: 


.Srnndnrri 

Srrrirc Limit 

0 f » 17 in 

0 9M in. 

<23.3 mm) 

(25.0 mm) 


Coned positioning of the* long pin is essential 


Shift mechanism assembly 


7 Return tpring 

8 Defenl orm 

9 Detent orm spring 

10. Shift drum portioning pin 

11. Neutrol delenl pin 
1? Spring 


13. Shift drum pin holder 
14 Fowl tpring 
IS. Screw 
16 Drive 3rd geor 
17. Output 5th geor 
18 Output 4th geor 


19. Bolt 

20. Return tpring pin 

21 Shift fork 

22 Shift fork 


1 Shift pedol 

2. Shofl 

3. Shift powl 

4 Shi 11 drum pin 

5 Shift drum 

6. Shift fork pin 


bearing puller may be used if the collar proves 
difficult to remove. 

4. Remove the shilt lever assembly and de¬ 
tent lever mounting l>olL then unhtxtk the 
spring and remove the lever. 


Make sure that the return spring pin is secure 
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LOWER END AND 
TRANSMISSION 

Splitting the Crankcases 
DISASSEMBLY 

1. Remove the engine from the frame as 
described in the “Engine Removal and in¬ 
stallation" Section. 

2. Remove the kickstarter pedal, spring 
cover, and cover gasket, then puli'out the 
spring guide and unhook and remove the 
spring. 


Disconnecting the switch leads 


Removing the kick starter spring 

3. Remove the clutch huh as described in 
the “Clutch” Section only if the clutch housing 
or ball bearing is to be removed from the 
driveshaft.. 

4. Remove the contact breaker cover, 
breaker plate assembly, and advance mecha¬ 
nism as described in the “Electrical System” 
section, then remove the right-side engine 
cover. 

5. Disconnect the leads from the Neutral 
light switch and the oil pressure switch. 

6. Remove the dynamo wires from the 
clamps, then remove the dynamo cover and 
cover gasket. 

7. Remove the transmission cover and 
cover gasket, then remove the sprocket dis¬ 


tance dollar and O-ring. A bearing puller may 
be used to remove the collar if necessary. 

8. Remove the shift lever assembly. 

9. Remove the starter assembly. 

10. Remove the 5 crankcase bolts from the 
top side of the crankcase. The two cable 
clamps will also come free, and these should 
be replaced in their original positions. 

11. Invert the engine and remove the oil 
filter, oil pan, and pan gasket, then remove 
the oil pump as described in the “Lubrication 
System” section. 

12. Remove the 17 6 mm crankcase l>olts 
(two of which have cable clamps under them 
and both should be replaced in their original 
positions), and the 8 8 mm bolts. 

CAUTION Do not accidentally remove the 

4 holts u-hich hold down the crankshaft. 



Engine cover assemblies 


1. L.H. engine cover 

2. L.H. engine cover gasket 

3. Front choin cover 

4. Oil seal 

5. Pan head screw 

6. Pon hood screw 

7. Oil pump assy 

8. Oil pump O-ring 

9. Transmission caver 


10. Oil seal 

11. Oil seol 

12. Transmission caver gasket 

13. Oil pump caver 

14. Oil pump caver gasket 

15. Engine sprocket caver 

16. R H. engine cover 

17. R.H. engine cover gasket 

18. Contact breaker cap 


19. Clutch caver 

20. Clutch cover gasket 

21. Oil level gauge 

22. Kickshaft caver 

23. Kickshaft cover gasket 

24. Oil seal 

25. Pon head screw 

26. Pan head screw 

27. Pan heod screw 


28 Pan head screw 

29. Pon heod screw 

30. Pon head screw 

31. Hex heod bolt 

32. Hex head bolt 

33. Oil seol 

34. Cantoct breaker 

cap gasket 



Cable clamp locations 



8 mm Bolts 
6 mm Bolts 


Remove the crankcase bolls evenly 


13. Screw 3 8 mm bolts into the jack bolt 
positions provided in the lower crankcase, and 
turn them in evenly to separate the crankcase 
halves. The cases can be gently tapped with a 
soft mallet to help loosen them. 

CAUTION Do not attempt to pry the cases 
apart. 



Jack boll positions 

14. Remove the driveshaft, clutch housing, 
output shaft, and kickstarter shaft. 

INSPECTION 

1. Clean all metal components in a suitable 
solvent, then blow them dry taking care to 
clear all oil passages. 

2. Inspect the crankcases, studs, dutch 
housing, and component systems for signs of 
wear or damage, and either repair or replace 



The assemblies ready for removal 
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them as necessary. For further disassembly 
priKvdures for the kith starter, tinveslLift, 
output shaft. shift tlnim, cranksh.ift. and cam 
chain, follow the following ‘’Assembly’* Sec¬ 
tion 

ASSEMBLY 

1 Assembly is basically in the reverse 
order tif tlisassemhK l\e all ness gaskets, 
seals, and O-nngs sshereser applicable. 

2 Install the O-nng (or the mam engine 
oil passage as illustrated. 



Main oil passage* O-nng location 



Be sure to install all the pins 


3. When installing the output, drive, and 
kick starter shafts, the crankcase set pins must 
go into the holes in the respective bushings 
on the shafts, and the set ring for each ball bear¬ 
ing must lx* fit into its groove. 

4. Thoroughly clean the crankcase mating 
surfaces, and apply a liquid gasket compound 
to the surface of the lower case half. He careful 
not to use so much compound that it runs 
down into the crankcase after the halves are 
joined 

5. Secure the 8 8 inm holts to 18 ft lbs (2.5 
kg/in) torque, evenly following the order 
numbers on the lower case half. The threads 
of Ixilts 6 and 8 should lx* coated with Iu)ctite, 
atul #1 sealer (the hardening type) should he 
applied to the underside of the bolt heads. 


2 



Crankcase assembly 


12 


13 


6 

7 

7 


I 


1. Crook core let 
2 Pipe 

3. Poo heod icrew 
4 O-ring 
5. Plug 


6. Ring, beoring tel 

7. Dowel pin 

8. Dowel pin 

9. Dowel pin 
10. Oil filler plug 


1 1. O-ring 

12. Brealher bolt 

13. O-ring 

14. Brealher body 

15. Breolher body O-ring 


16. Breolher plot* 

17. Pon heod icrew 

18. He* heod boll 

19. Tube 

20. O-ring 



Bolls vs hull must l>r sealed 


6. Secure the 22 6 inm holts to TO in. lbs 
(0.8 kg/m). Coat the threads of the remaining 
Ixilt depicted in the accompanying illustration 
with Lxxlite, and apply # I sealer (the harden¬ 
ing type) to the underside of the holt head 

7. Install the O-ring depicted in the ao 
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companying illustration, and check that the oil 
pump gear meshes correctly with the crank¬ 
shaft gear when installing the pump. Apply 
Loctite to the pump mounting Ixilts. arid se¬ 
cure them to 70 in. lbs (0.8 kg/m) torque. 



o wrwsi 


Installing the oil pump 


8. To aid in installing the starter, lightly 
oil the O-ring. 

9 Install the O-ring on the output shaft 
before installing the transmission cover to pre¬ 
vent oil leaks. 



Output shaft O-ring 
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Crankcase bolt and stud locations 


10. Use either the f;ictory oil seal guide 
(Part No. 57001-130), or a suitable substitute, 
to protect the oil seal while installing the* 
transmission cover, and install the sprocket 
distance collar after the cover is in place, oth¬ 
erwise the seal will be damaged. 



14. Mount and secure the kick starter 
cover, using either the factory oil seal guide 
(Part No. 57001-131) or a suitable substitute, 
to protect the oil seal. 



Installing the kick starter cover 


tion. As the pedal returns, the ratchet gear 
lever (and the ratchet gear) is guided away 
from the kick gear by the stopper, and the 
ratchet gear returns to its rest position. 



Kick starter assembly 

t. Kick shoft 4. Spring 7 Spring guide 

2 Kick pedal 5. Kick spring 8. Kick geor 

3. Ratchet geor 6. Stopper 

If the lack pedal return spring weakens or 
breaks, the kick pedal will not return com¬ 
pletely or at all, and the ratchets will stay par¬ 
tially meshed and make noise while the 
engine is running. Kick mechanism noise may 
also occur when the kick gear bushing or kick 
shaft becomes worn. 

If the teeth of either ratchet are wom or 
damaged, the ratchet will slip and it will be 
impossible to kickstart the engine. 

DISASSEMBLY 

1 Remove the engine from the frame, and 
separate the crankcases as described pre¬ 
viously. 

2. Remove the circlip (1), cap (2), coil 
spring (3), ratchet (4), circbps (1), washer (5), 
kick gear (6), washer (7), and bushing (8) from 
the kick shaft (10). 

INSPECTION 

1. Clean all parts in a suitable solvent, then 
blow them dry'. 
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Installing the* transmission cover 

11. Apply la>ctite to the 3 upper right 
engine cover mounting screws. 

12. Align die pin and groove when install¬ 
ing die advance mechanism 

13. Rotate the kickstarter shaft all the way 
to the right before hooking the spring into the 
hole in the shaft. 



The kickstarter must be preloaded before the spring 
is installed 


Kick Starter 

The kick gear® which is constructed with 
a ratchet on one side, is always meshed with 
1st gear of the output shaft, and turns freely 
any time the output shaft is turning. The kick 
shaft CD is spbned, and a ratchet gear ® 
mounted on this shaft is pushed toward the 
kick gear by a spring (D. When no kicking is 
being done, however, the lever on the ratchet 
gear hits a stopper®, and the ratchet gear is 
prevented from meshing with the kick gear 
ratchet. 

When the pedal © is kicked, the lever 
moves out from behind the stopper and the 
ratchet gear meshes with the lock gear 
ratchet. The kick gear then turns, turning the 
output shaft 1st gear which turns the crank¬ 
shaft over via die driveshaft 1st gear and the 
clutch gear, and starts the engine. 

When the kick pedal© is released, the lack 
spring ©returns the pedal to its original posi¬ 
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2. If the kick starter made a ratcheting 
noise while the engine was running, c heck the 
pedal return spring and the kick gear hushing 
and sh.ift lor wear Wear on these parts, and 
damage to the kick gear teeth are the most 
common kick starter problems. It any of these 
parts apjx*ar worn, pitted, collapsed (in the 
case of the* spring), or datnug<*d, they should 
Ik* replaced Hie ratcheting gears should he 
replaced as a set ll either is damaged, as indi¬ 
cated b\ slipping ol the kick starter pedal. 

3. Measure the inside diameter ol the kick 
gear, and replace it if it is worn past its service 
limit given below: 


Standard 

Srn iff Limit 

(1 8053 - 0.8001 in. 

0 8081 m. 

(21 979 - 22 (Hit) mm) 

( 22 05 mm) 


4 Measure the outside diameter of the 
kick start sh.ift, and replace it if it is worn past 
its service limit given below: 


Standard 

SfM ire Limif 

0.8037 - 0.8046 in. 

0.8020 in. 

(21.939 - 21 900 mm) 

< 21.91 mm) 


ASSEMBLY 

1. Assembly is basically in the reverse 
order of disassembly. The oil seal (13) should 
be replaced. 

2. When the ratchet is assembled to the 
kick shaft, align the mark on the ratchet with 
the mark on the shaft. 



r J 

Measuring ihe diameter of the shaft 


Kick Shaft 



Transmission 

A 5-speed, constant mesh, return-shift type 
transmission, housed in the crankcases, is 
used on these models to put the power on the 
ground. Hu* driveshaft runs oir the dutch, 
and drives the output shaft which drives the 
chain which drives the rear wheel. 

Hie 3 shift forks ride on gears D3 ("D” 
means Driveshaft, ”()** means Output shaft, 
and the number indicates which gear), 04, 
and 05, and can move them along the shaft, 
although each gear must rotate with its shaft. 
Gears D1 and D2 are fixed to the driveshaft, 
gears D4, D5, Ol, 02, and 03 lire free to ro¬ 
tate on the shaft, but cannot move along the 
shaft. 

Inside gear 04, 3 steel tails are located 120° 
apart, and serve to facilitate Neutral location 
when shifting from 1st gear. When the motor¬ 
cycle is stopped and the output shaft is not 
turning, one or two of these tails falls down 
into its respective groove in the output shaft. 
When the shift pedal is operated to shift from 
First tow'ard Second, gear 04 starts moving, 
hut halfway toward its Second gear position, 
the steel ball(s) hits the end of the groove(s) in 
tlie output shaft, stopping gear 04 from mov¬ 
ing, stopping the shift drum from turning, and 
leaving the transmission gears in the Neutral 
position. 

Trouble in shifting could he caused by wear 
of the shift forks, the shift fork grooves in the 
gears, shift fork guide pins, or the grooves in 
the shift drum. It could also be the result of 
bent shift forks, or of damage to the tongues 
on the side of the gears or the holes that thev 
go into. If there is trouble in die external shift 


mechanism or with the dutch release, this 
could also cause difficulty in shifting. 

Transmission noise will result from gear 
teeth damage, or damage or wear of the gear 
bushings, shaft, Ixarings, etc. 


DISASSEMBLY 

1 Remove the engine from the frame, and 
separate the crankcases as described pre¬ 
viously Before removing the gear clusters 
from the crankcase, the gears should he 
checked for backlash Consult the ’ Inspec¬ 
tion" Section for additional information. 

2. Remove the hushing (1), circlip (2), shim 
(3), needle bearing (4), washers (5 and 6), Sec¬ 
ond gear (7), Fifth gear (8), Fifth gear hushing 
(9), and the toothed washer (10). 

3. Remove the retaining ring (II), Hiird 
gear (12), the next retaining ring (11), the 
toothed washer (10), and Fourth gear (13), 
then pull the lx*anng (14) with a suitable lx*ar- 
ing puller. 



Drive Shaft 


Bearing Puller 


Drive shaft bearing removal 


4. Remove the hushing (15), retaining ring 
(2), shim (3), needle bearing (4), washers (5 
and 6), First gear (16), and shim (17). 

5. Rotate the shaft while removing the 
Fourth gear (29) so that the 3 kills (30) will 
move, then pull the bearing (18) from the shaft 
using a suitable lx*aring puller, and remove 
the washer (19), Second gear (20), the Second 
gear hushing (21), and the toothed washer (22) 
from the shaft. 

6. Remove the circlip (23), Fifth gear (24), 
the next circlip (23), the toothed washer (22), 
Hiird gear (25), and the washer (26). 



O 


Kick st.irtrr assembly—rxplodril view 


1. Retaining ring 

2. Cop 

3. Coil tpring 

4. Ratchet 


5 Woiher 
6. Kick gear 
7 Woiher 
8. Bulbing 


9 Retaining ring 13 Oil leal 

10. Kick ihoft 14 Kick pedol 

11 Kick ipring 15 Clomp bolt 

12. Spring guide 


INSPECTION 

I Clean all parts in a suitable solvent, then 
blow them dry. Hie oil seal (35) which has al¬ 
ready been removed during the initial disas¬ 
sembly procedure, should lie replaced. Bear¬ 
ings should he washed with clean gasoline, 
blown drv, and lubricated with clean oil. DO 
N(TT SPIN UNLUBRICATKD BEARINGS. 

2. Inspect all parts for signs of wear, dam¬ 
age, pitting, or chipped gear teeth, and re¬ 
place them as necessary. Gears with chipped 
or damaged teeth, dogs, or dog holes should 
Ik* replaced as gear systems rather than as in¬ 
dividuals since they act upon one another. 

3. Check for excessive gear backlash in all 5 
gears by holding one gear steady while rotat¬ 
ing the gear it meshes with back and forth. A 
dial indicator set against the gear which is 
moved will prov ide tile necessary information. 
Hie difference between the highest and lo¬ 
west reading is the backlash In cases where 
the backlash exceeds the limits given below, 
replace both gears. 
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Transmission assembly—exploded view 


1. Bushing 

2. Retaining ring 

3. Shim 

4. Needle bearing 

5. Washer 

6. Washer 

7. 2nd geor (D) 

8. 5th gear (D) 

9. 5th gear Bushing 
10. Taathed washer 


M. 

Retaining ring 

21. 2nd gear bushing 

31. 

Output shaft 

12. 

3rd gear (D) 

22. Toathed washer 

32 

Nut 

13. 

4th gear (D) 

23. Retaining ring 

33 

Lockwasher 

14. 

Bearing 

24. 5th gear (O) 

34 

Engine sprocket 

15. Buthing 

25. 3rd gear (O) 

35 

Oil seal 

16 

lit geor (0) 

26 Washer 

36 

Engine sprocket collor 

17. 

Shim 

27. Driveshaft 

37. 

O-ring 

t6 

Bearing 

26. Sel ring 



19. 

Woiher 

29. 4th gear (O) 



20 

2nd gear (O) 

30 Steel balls 




ooo 



Standard 

Seri ice Limit 

tst gear 

0.0008 - 0 0075 in. 
(0.02 - 0.19 nun) 

0.0098 in. 
(0.25 inni) 

2nd-5tli 

gears 

0.0021 - 0.0091 in. 
(0.06 - 0.23 nun) 

0.01 IS in. 

( 0.30 mm 1 

1000 


Standard 

Sen ice Limit 

All gears 

0.0021 - 0.0091 in. 
(0.00 - 0.23 mm) 

0 01 IS in. 
(0.30 inni) 



Move. 


Hold 

Measuring gear backlash 


4. Measure the inside diameter of each 
gear, then measure the outside diameter of 
the shafts, suhtraet the two, and replace any 
ge;ir which exceeds the service limits given 
below: 


5. Inspect the bearings for signs of external 
damage, and spin them (ONLY WHEN LU¬ 
BRICATED) to check for rough motion or 
noisy operation, and replace them as neces¬ 
sary. 

6. Inspect all the assorted hardware, and 
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Gear 

Staru/ord 

Sen ice Limit 

Drive 4th, 
output 3rd 

0.0008 - 0.0024 in. 
(0.020 ~ 0.062 mm) 

0.0064 in. 
(0.162 nun) 

Drive 5lh 

0.0063 - 0.0096 in. 
(0.160- 0.245 mm) 

0.0136 in. 
(0.345 mm) 

Output 1st 

0.0011 - 0.0024 in. 
(0.027 - 0.061 mm) 

0.0063 in. 
(0.161 mm) 

Output 2nd 

0.0118 - 0.0182 in. 

(0.300 - 0.463 nun) 

0.0222 in. 
(0.563 nun) 

1000 


Standard 

Service Limit 

Output 1st 

0.0011 - 0.0024 in. 
(0.027 — 0.061 mm) 

0.0063 in. 
(0.16 mm) 

Output 2nd, 
Drive 5th 

0.0010 - 0.0030 in. 
(0.025 — 0.075 mm) 

0.0067 in. 
(0.17 nun) 

Output 3rd, 
Drive 4th 

0.0008 - 0.0024 in. 
(0.020 - 0.062 mm) 

0.0063 in. 
(0.16 mm) 


replace any circlips which are twisted, or any 
washers which Eire worn or scored. 

ASSEMBLY 

1. Assembly is basically in the reverse 
order of disassembly. Use plenty' of fresh 
motor oil as an assembly lubricant. 

2. Press on the ball bearings so that the set 
ring groove is toward the end of the shaft. 


S«! Ring Groove 



The set ring groove should be toward the end of the 
shaft 

3. Make sure that the Third and Fifth gear 
driveshaft bushing oil holes ae aligned with 
die holes in the shaft 

4. Make sure that the Second and Fifth 
gear (output shaft) oil holes ae aligned with the 
holes in the shaft. 

5. Do not grease the Fourth gear steel balls 
(30) during assembly, as the halls must be able 
to move freely. 


Shift Mechanism 
DISASSEMBLY 

NOTE: Consult the “External Shift Mecha¬ 
nism'’ Section for an operational description 

and illustration. 

1. Remove the engine from the frame, and 
separate the crankcases as described pre¬ 
viously. 

2. Tap the shift nxl from the clutch end and 
pull it (Hit, then remove the two (Fourth and 
Fifth gear) shift forks. 

3. Remove the detent arm, bend back the 
locking tab of the lockwasher, and remove the 
shift fork pin. 

4. Bend back the locking tab of the lockwa¬ 
sher, then unscrew and remove the drum 
positioning bolt. The cap bolt need not be re¬ 
moved from the top of the positioning bolt. 
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Hcmovc tlu* positioning holt, hut do not loosen tlx* 
tap holt 



Nemos mi; the shift drum 


5. Pull the shift <inirn out of the crankcase 
along with the third gear shift fork, 

INSPECTION 

1. Clean all parts in a suitable solvent, then 
blow them dry. 

2. Inspect the shift forks fora wom, pitted, 
bent, or damaged condition, and replace them 
as necessary. A bent fork will allow the trans¬ 
mission to pop out of gear under power. If the 
thickness of the shift fork prongs is less than 
the service limit listed below, the fork will 
have to be replaced. 


Standard 

Srn irr l.itnH 

0 228 - 0 23ft in. 

0.221 in. 

(5.80 0 00 mm ) 

(5.70 nun) 



Mens mini: tin* shifter forks 

3. Inspect the shift drum for signs of wear 
or damage, and replace it as necessary Com¬ 
pare it to a new one if possible. Measure the 
width of the shift fork grooves, and replace the 
drum if worn past the service limits given 
lielow 
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Standard 

Srn It i* i.irml 

0 238 - 0 2 12 in 

0 216 in 

i 6 05 (i. 15 mm) 

(6.25 mm ) 

ASSEMBLY 

I Assembly is Ixisiaillv 

in the reverse 

order of disassembly. 

2. Rotate the shift drum 

to the Neutral 


position when installing the drum positioning 
bolt. The 1k)U should lie coated with Ixxtite 
and ton|ued to 44 -57 ft lbs (6.0-8.0 kg/m). 

3. Tin* Third gear shift fork is different from 
the other two, and should be installed so that 
the short end goes on the drum first, and so 
that it faces tin* Neutral switch. 



Install the third gear shift fork w ith the short end as 
shown 


Crankshaft and Cam Chain 
REMOVAL 

I. Remove the engine from the* frame, and 
separate the crankcases as described pre¬ 
viously. 





Tin* crankshaft assembly ready to go 


2. Remove the crankshaft hearing cap, lift 
the crankshaft out of the upper case half, and 
slip the aim chain from it. 

3. The crankshaft end 1 Hearings may now lx* 
removed by using a suitable puller. 

INSPECTION 

1. Clean the assembly in a suitable solvent, 
then blow- it dry , taking aire to dear any oil 
passages. Lubricate the assembly with fresh 
motor oil Ixfore attempting to spin the hear¬ 
ings. 

2. Remove the bearing from each end of 
the crank, and place it in a V block. Place a 
suitable arlxir into the connecting rod small 
end, and measure the difference in height 
over a 100 mm (4 in.) length, using a dial in¬ 
dicator, to determine the amount which a con¬ 
necting rod is bent. The standard for this is 
under 0.002 in./lOO mm (under 0.05 inm/100 
mm), and the crankshaft .assembly should be 
replaced if the measurement is over the ser¬ 
vice limit of O.fXXS in. (0.20 tntn). 

3. Use the method dcscrib<*d alxne to de¬ 
termine whether or not a rod is twisted by 



Checking the roils for a bent condition 



Cheeking the rods for a twisted condition 

checking the amount in which the arlxir varies 
from parallel ov er a 100 mm length of arbor. 
The standard for this is the same as that given 
in the previous step. 

4 Check for big end radial clearance by 
setting the crank, with the end bearings re¬ 
moved, in V-blocks with a dial indiaitor set 
against the connecting rod to lie checked. 
Push the nxl against the gauge, and then pull 
it away. The difference between the two read¬ 
ings is tlie radial clearance. If the clearance for 
any of the rixls exceeds the service* limit listed 
below, the crankshaft will have to lx* replaced. 


Standard 

Srrf ter Limit 

0.0006 ~ 0 0012 in. 

0.0031 in. 

(0.016 - 0.030 mm) 

(0 08 nun) 



Measuring hearing radial clearance 


5. Measure the connecting r<xl side clear¬ 
ance* using a thickness gauge as shown in the 
illustration. If the clearance on any of tin* con- 
necting rods c.xce*eds the service* limits given 
below, the* crankshaft will have to lx* replace*d. 


Standard 

Srn ter Limit 

0 012 - 0.016 in. 

0 021 in 

(0.3 — 0-1 mm) 

( 0 6 mm) 


6. With the end lx*arings removed and the 
crankshaft in that old V-block set up once 
again, rotate the crank slowly with a dial in¬ 
dicator set against each of the lx*arings in 
order. The difference lx*tween the highest 
and lowest reading is the runout. The crank¬ 
shaft must be replaced if the run-out exceeds 
the service bruit given below: 
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Standard 

Service Limit 

under 0.0012 in. 

0.004 in. 

(under 0.03 mm) 

(0.10 mm) 


7. Clean the bearings with dean gasoline, 
blow’ them drv, then lubricate them with fresh 
motor oil. DO NOT SPIN UNLUBRICATED 
BEARINGS. Spin the bearings by hand and 
check for smooth motion and quiet operation. 
If the bearings are noisy or rough they must 
be replaced. Only the end bearings can be re¬ 
placed without a major crankshaft rebuild. 

8. Inspect the bearing cap for signs of wear 
or damage. Since it is machined along with the 
crankcase, it must be replaced in conjunction 
with the crankcase if it is damaged. 


INSTALLATION 

1. Installation is in the reverse order of re¬ 
moval. 

2. Align each pin in the upper crankcase 
with the pin hole in each bearing before slip¬ 
ping the crankshaft into place. 

3. The crankshaft bearing cap is bored 
along with the crankcase, so that it must be in¬ 
stalled with the arrow pointing toward the 
front of the engine. Secure the bolts with 18 ft 
lbs (2.5 kg/m) torque in the numbered 
sequence. 



Measuring bearing side clearance 



Measuring crankshaft run-out 




Bearing cap installed Engine with oil pan removed 


LUBRICATION 

SYSTEMS 

ENGINE LUBRICATION 
Oil Pump 

REMOVAL AND DISASSEMBLY 

1. Drain the engine oil and remove the 
filter. 

2. Remove the exhaust system. 

3. Remove the bolts which secure the oil 
pan, then remove the oil pan and gasket. 

4. Remove the l>olts which secure the oil 
pump, then remove the oil pump. 

5. Secure the pump in a wood-jawed vise, 
or take precautions to avoid deforming the 
pump Ixxly, then remove the circlip, main 
gear, alignment pin, and shim. 

6. Remove the screws which secure the 
pump housing halves together, then gently 
tap the two shafts alternately until the halves 
can be separated without damaging the shafts. 



Separating the pump body halves 



(§> 21 

@ 2 , 


14 

13 


18 

15 



11 

8 




1. Oil pump any 

2. Circlip 

3. Oil pump gear 

4. Oil pump washer 

5. Oil pump strainer 

6. Screw, pan head 

7 Dowel pin 

8 He* head bolt 

9 He* head bolt 

10. Hex head bait 

11. Plain washer 

12. Dowel pin 

13. Oil pan 

14. Oil pan gasket 

15. He* head bolt 

16. Hex head bolt 

17. Hex head bait 

18. Plain washer 

1 9. Oil droin plug 

20. O-ring 

21. Oil drum plug 

22. O-ring 

23. Oil filter bolt 

24. O-ring 

25. Oil filter cover 

26. O-ring 

27. Oil filter spring 

28. Plain washer 

29. Oil filter element 

30. O-ring 

31. Check volve boll 

32. 8all 

33. Check valve spring 

34. Lock washer 

35. O-ring 


Set pins installed 


Lubrication system assembly 
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INSPECTION 

1 Clean the pump components diornughh 
in a suitable solvent, then blow them dry. 

2 Inspect .ill parts for a worn or damaged 
condition, and replace them .is necessary. All 
gaskets and O-rings should be replac'd! as a 
matter of course 

3. Assemble die two internal gears in one 
side of the pump body, and check the clear¬ 
ance !x*t\veen each gear and the pump body 
with feeler gauges. Tile standard clearance on 
9<X) models is (UXX)1-0.(X)14 in. (0.003-0.03f) 
mm), ami the pump must be replaced if it is 
worn past its serviceable limit of 0.(XM in. 
(0.10 nun). On the 1000, standard clearance is 
O.OtXM-0.0033 in. t0.011-0.0S3 mm), the scr- 
Mce limit Ixang 0 (XX) in (0.14 nun). 



Checking gear pump body clearance 

4 Inspect the strainer screen for a dam¬ 
aged, worn, or permanently clogged condi¬ 
tion, and replace it as necessary. 

ASSEMBLY AND INSTALLATION 

1. Assembly is in the reverse order of disas¬ 
sembly, and installation is in the reverse order 
of removal. 

2. Make sure that the gasket surface of both 
pump body halves is in perfect condition, and 
is absolutely clean, and always use a new' gas¬ 
ket during assembly. 

3. Use Loctite*. or a suitable thread seal¬ 
ing compound, on all of the assembling screws 
and mounting holts, and torque the mounting 
holts to 70 in. lbs (0.8 kg/m). 

4 Make sure that the pump and crankshaft 
gears mesh properly. 

5. Make sure that the sump pan gasket sur¬ 
faces are perfectly clean, use a new pan gas¬ 
ket, and tighten the pan securing bolts in a 
crossed sequence to avoid deforming the gas¬ 
ket 

Oil Pressure Switch 

For information on oil pressure switch re¬ 
pair and troubleshooting, consult the "Elec¬ 
trical System" Chapter. 

Drive Chain Oil Pump 
OPERATIONAL DESCRIPTION 

An output (countershaft) shaft-drive, 
plunger-type oil pump is fitted on the ZI 
(1973-74 mixlels) to provide lubrication for 
the drive chain Oil flow is regulated by both 
the pump aim setting (which can be manually 
adjusted for rate of flow) and by engine tpm, 
since the output shaft drives lxith the pump 
and the rear wheel simultaneously. When the 
pump lever is adjusted for minimum (0 on a 
scale from 0-5) flow, the length of plunger 
travel is also at a minimum, and vice versa. 

Oil for tlie pump is contained in a separate 
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Plu"9*f Tip Control Cam 



M*» mom Throttle Opening 


Pump .uljuslmrnl 


[>- Pum p lever 



M.n.mom Throttle Opening 


chain oiler tank I<Rated under the seat, and is 
gravity feci to the pump throng}] a hose. A 
noil-return cheek valv e is mounted on the out¬ 
put side of the pump, and the oil flows 
through the hollow pump shaft to the output 
shaft where it evits through drillings near the 
drive sprocket. As the output sh.ift rotates, the 
oil is flung onto the chain. The accompanying 
illustration shows the details of the pump s 
operation. Oil flows into the pump at point A, 
and along passage B into chamber C. When 
tlie plunger moves toward the camshaft on its 
intake stroke, some space (F) is left between 
the plunger follower and the cylinder wall. At 
this time tlie follower is so positioned that pas¬ 
sage D in the follower is aligned with a hole in 
the valve sleeve, and the* oil (lows from 
chamber C through passage D through space 
E into the empty area F As the* plunger re¬ 
turns on its pumping stroke it rotates hack to 
its original position, causing passage C to lx* 
aligned with the* outlet hole in the sleeve in¬ 
stead of D being aligned with the inlet bole, 
and the plunger s motion decreases area F 
causing tlie oil to flow into the check valve 
inlet H Tlie pressure exerted by tlie oil 
presses the Ixill back, compressing the check 
valve spring, and allowing the* oil to flow 
through the valve and eventually to the chain. 


PUMP REMOVAL AND 
DISASSEMBLY 

T Remove the oil pump cover, slide hack 
the hose clamp, and disconnect the hose. 

NOTE: Insert the coitr strew into the hose, 

as illustrated , to prevent oil leakage. 

2. Remove the two pump mounting 
screw's, and remove the pump. 

3. W rap cloth around the pump sh;ift (I) to 
protect it, then pull it out with pliers. A spacer 
(2) should come out with the shaft. 

4. Remove the shaft hushing (5), then re¬ 
move the O-ring (3) and oil seal (4). 



Pliers can lx* used to stop flow until a strew is in¬ 
sert ed 



Removing the pump 


5 Remove the cap screws and top cap (6), 
then remove tlie plunger spring (7), plunger 
guide stopper yS), and ()-rmg (9). 

(). Remove the cup screws ,uxl Ixittom cap 
10), tht*n remove the O-ring (11). 

7. Gently press on the bottom of the 
plunger (14) with a thin rcxl to remove* the top 
plunger (13). guide (12), and bottom plunger 
(14) from (be pump body (17). 

S. Remove the control cam (15) and V-ring 
(16). 

9 Remove the Umjo lx>lt (18) and liaujo as¬ 
sembly, and the check valve securing holt (29) 
and check valve housing (30). 

INSPECTION 

1. Clean all hut tin* rubber parts in a suit¬ 
able solvent, then blow all but the check valve 
assembly dry. 

CAUTION The pressure werted hy com¬ 
pressed air may damage the check valve. 

2. Inspect all parts for a worn or damaged 
condition. The O-rings and the check valve 
are the* only jiarts which are expected to wear, 
and consequently are the only available re¬ 
placement components available. If other 
parts are worn or damaged, the entire pump 
assembly should he replaced 

3. Check that the check valve will pass oil 
in only one direction, and that it isn’t clogged, 
llu* valve can he easily cleaned with gasoline 
or solvent in a syringe. 

4. Whenever the pump is disassembled, or 
if the pump oil Link runs drv while the pump 
is in operation, air will enter die pump, which 
must then he hied. Do this hy removing the 
bleeder bolt (28) until oil starts to run from the 
hole, then secure the bolt. 



Ch#cK Valvf! 

Testing l(x* cheek valve 



Bleeding the pump 


ASSEMBLY AND INSTALLATION 

1. Assembly and installation are in the re¬ 
verse order of removal anil disassembly. 

2. Lubricate the oil seal with dean oil lx*- 
fore pressing it into position 

3. Lubricate the ()- and V-rings, plungers, 
and plunger guide before assembly. 

4 Rotate the rear wheel until the pin in the 
output shaft is brought into alignment with 
Uu* groove in tlie oil pump shaft Hi is is exsen- 
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Beginning of Downstroke (Intake) 


Beginning of Upstroke (Output) 



Pump operation 


1. End cover 

2. Plunger 

3. Pump ihoft 

4. Pump body 


5. Plunger follow* 

6. End cover 

7. Plunger spring 

8. Spring sect 


9. Control com 

10. O-ring 

11. O ring 

12. Check volve 


13. Steel boll 

14. Spring 

15. Pump lever 

16. O-ring 
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Pump assembly 


1. Pump shoft 

2. Spocer 

3. O-ring 

4. Oil seel 

5. Bushing 

6. Cop 

7. Plunger spring 

8. Plunger guide stopper 


9. O-ring 
10 Cop 

11. O-ring 

12. Plunger guide 

13. Plunger 

14. Plunger 

15. Control com 

16. V-ring 


17. Oil pump body 

18. Bonjo bolt 

19. Wosher 

20. Bonjo 
21 Boll 

22. Lockwosher 

23. Wosher 

24. Lockwosher 


25. Control lever 
26 Nut 

27. O-nng 

28. Bleeder bolt 

29. Boll 

30. Check volve 

31. O-ring 

32. Spring seot 


tial for correct installation as otherwise the 
pump will not seat correctly. 

5. Apply Loctite®, or some other suitable 
thread sealer, to the pump mounting screws 
before installing them. 

6. Bleed the pump as directed in Step 4 of 
the preceding Section before securing the 
pump cover. 

7. Check the oil level in the chain oiler 
pump tank. 

FUEL SYSTEMS 



Removing the carburetor bank assembly 


CARBURETOR OVERHAUL 
(1973-75) 

Carburetor Bank 
REMOVAL AND INSTALLATION 

1. Disconnect the fuel lines at the gas tank, 
then remove the tank. 


2. Loosen the 4 intake manifold clamps at 
the front, and the 4 air cleaner hose clamps at 
the back, then pull the carburetor bank off to 
the rear. 

3. Loosen the throttle cable mounting 
nuts, and disconnect the cables from the pul¬ 
ley. 


4. Installation is in the reverse order of re¬ 
moval. Note the following: 

a. All clamps must be secure enough to 
present air leaks, especially at the intake 
manifold. 

b. Adjust the throttle cables as described 
in the “Tune-Up” section. 

Individual Carburetor 
REMOVAL AND INSTALLATION 

1. Remove the carburetor bank as de¬ 
scribed in the presious Section. 

2. Remove the throttle stop screw locknut 
(1) from both the carburetor to be removed 
and its companion, then remove the double 
washer link (2). 

3. Remove the throttle stop screw (53), 
stop screw spring (54), and the spring seat (4). 



Removing the slop screw locknul 



Removing the cap nut 


4 Remove the cap nut (52) from the link¬ 
age of the carburetor which is to be removed, 
then remove the spring (3) and seat (4). 
CAUTION: Upon removal of the cap nut 
the spring may pop out. Be prepared to 
catch it 

5. Remose the 4 mounting screw's and 
swing the pair of carburetors you are working 
with away from the plate. The object of your 
attentions may now be pulled off to the side. 



Removing a pair of carbs 


6. Installation is in the reverse order of re¬ 
moval. Use Loctite, or some other suitable 
sealer, on the mounting screws. 

Linkage 

DISASSEMBLY AND ASSEMBLY 

1. Remove all of the carburetors from the 
mounting plate as described in the previous 
Section. 
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55 Robber wother 

56 Connector 
57. Pilot jet 

58 Fuel pipe fitting 

59 Fuel pipe 

60 Goiket 

61. lotkwoiher 

62 Bolt 

63 O-ring 

64 Gotket 

65 Spocer 

66. Oil teol 

67. Collor 

68. Spring 
69 Screw 


Carburetor assembl) 


I Throttle itop tcrew lock 
nut 

2. Double wother link 
3 Spring 

4. Spring teot 

5. Top cover 

6. Lockwother 

7. Bolt 

8. Screw 

9 Throttle volve 
10 Jet needle 

11. Droin plug 

12. Moin jet 

13. Air bleed pipe 

14 Float bowl 

15 Pin 

16 Float 

17. Float volv# needle 
18 Needle jet 
”1 19. Volve teot 

20. Guide tcrew 

21. lockwother 

22. Spring teot 

23. Pin 

24 Spring 
25. Connector 

26 level ottembly 

27 Circlip 

28 Hote 

29 level 

30. Circlip 

31. Ring 

32. Cop 

33 Guide tcrew 

34 Spring 

35 Plunger ottembly 

36 Bolt 

37. lockwother 
38 Mixing chomber 

39. Hote 

40. Wother 

41. Cup 

42. lever ottembly 

43. Air tcrew 
44 Spring 

45. lockwother 

46. Brocket ottembly 

47. Air vent pipe fitting 

48 Air vent pipe 

49 Clomp 

50. lockwother 

51. Wother 
52 Cop nut 

53. Throttle ttop tcrew 

54. Spring 


Crossover Lever Mounting Bolt 



Mminhru! plate assembler! 



Removing the springs 


2. Remove the crossover lever and pulley 
mounting bolts, then unhook the crossover 
spring from the pulley pin, and the throttle re¬ 
turn spring from the crossover lever pin. 
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3. Remove the Ixilt which secures the link¬ 
age arm to the shaft from either of the arms, 



Removing ihe linkage shaft 


then pull the shaft out from the opposite end 
The other arm need not he removed. 

NOTE: The starter (choke) linkage need not 
he removed unless it w defective . 

4 Assembly is in the reverse order of disas¬ 
sembly. Lubricate the shafts at this time. 

Carburetor 

DISASSEMBLY 

1. Remove the carburetor to be disas¬ 
sembled as described in the ‘Individual Car¬ 
buretor Removal and Installation" Section. 
Tile fuel may be drained from the float Ixivv) 


bv removing the drain plug (111 and washer 

(63). 

NOTE: Consult the ”Individual Carlmrctor 
Removal and Installation Section for a la¬ 
beled exploded view illustration. 

2. Remove the top cover mounting screws 
(36) and washers (37), then remove the cover 
(5) and cover gasket i64). 

3. Bend flat the lockwaslier Lib (6), then 
remove the holt (7). The lever assembly (42) 
can now be remov ed ;ilong with its associated 
components. The connector assembly (56) can 
now be further disassembled if so desired. 



Removing ihc* lever usvemhiv mounting holt 


4 Remove the two screws (8) which secure 
the bracket assembly (46) to the throttle valve 

(9) , and lift the bracket, complete with the 
lever assembly (26) mid connector assembly 
(2.5), out of the lxire. The connector assembly 
may be further broken down by removing the 
guide screw (20) and components (21-24). 

5. Remove the throttle valve (9) and needle 

(10) from die bore, taking care not to damage 
die needle. 

6. Remove the plunger assembly (35) after 
removing the lever (29), cap (32), and the 
guide screw (33). 

7. Remove the float bowl securing screws 
(62), the float lxmi (14), the bowl gasket (60), 
die float (16), float pivot (15), and the float 
valve needle (17). 

8. Remove the main jet (12) and air bleed 
pipe (13), then invert the carburetor and 
gently press out the needle jet (18) with a 



Removing the llirollle valve 



Removing I hr needle jel 
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wooden rod or some other suitable in¬ 
strument. 

9. Remove the valve seat (19), the pilot jet 
(57), the pilot air screw (43) and spring (44), 
and any other remaining items such as the fuel 
lines and their hardware. 

ASSEMBLY 

1. Assembly is in the reverse order of disas¬ 
sembly. Use all new gaskets and O-rings. 

2. Do not overtighten the jets when install¬ 
ing them in the carburetor body. 

3. Make certain that the jet needle is in¬ 
stalled in the same position as when it was re- 



Groove 


Jet needle clip positions 

moved. The clip should be in the third groove 
from the top on all models except the 1975 
(2nd groove from top). 

4. Adjust the height of the float as de¬ 
scribed in the following Section if necessary', 
and adjust the carburetor as descri!x*d in the 
“Tune-Up” section. 

Float Height Adjustment 

1. Turn the fuel tap to the “Off” position, 
c remove the overflow vent tube (which will in¬ 
terfere with the knurled knob), and remove 
the float bowl drain plug. Be prepared to catch 
the fuel which will run out. 

2. Install the fuel level measuring device 
(Part No. 57001-122 for the Zl, 57001-208 for 
the KZ900) in place of the drain plug. 

NOTE: The original fuel level gauge hose 
(Part So. 99990-020) was incorrectly cali¬ 
brated, and has been subsequently refdaced 
with the part numlnr given in the above 
Stef). 



Special tool installed 


3. Hold the plastic tube against the carbu¬ 
retor body and turn the fuel tap to the “On” 
position. The gas level in the hose should 
come up to 0.10-0.18 in. (2.5-4.5 mm) below 
the edge of the carburetor body. 

4. If the fuel level is incorrect, the float 
must be adjusted in the following manner: 

a. Drain the fuel from the float bowl, 
then remove the bowl. Be prepared to 


catch the float, float pivot pin, and float 
needle. 

b. Bend the tang on the float slighdy to 
adjust the float height. Bending the tang up 
will lower the fuel level, and bending it 
down will raise it. 

NOTE: When checking the fuel level of the 
inside two carlmretors, the outside carb 
base may be used as a reference point for 
the gauge. 



Bending the tang adjusts the float height 


CARBURETOR OVERHAUL 
(1976-80) 

Carburetor Bank 
REMOVAL AND INSTALLATION 

l. Remove the left and right side covers. 
Remove the gas tank and tool kit and tray. 

2. Loosen the air cleaner duct clamp at 
each carburetor and remove the duet. Loosen 
the carburetor damps. 

3. Screw in the throttle cable adjusters as 
far as possible to yield a maximum of cable 
play. 

4. Loosen the cable adjuster mounting 
nuts, remove the cables from their brackets 
and disengage the cables from the pulley. 

5. Remove the carburetor air vent tul>es 
from the air cleaner cap and pull them out 
towards the engine Pull the carburetor over¬ 
flow tubes out of their guide. 

6. Remove die carburetor assembly. 

7. Installation is the reverse of removal. 
Note the following points: 

a. Be sure that the air cleaner ducts are 
properly installed. The outer ducts are 
marked “R" and “L” and “UP” is also 
marked. Check that the lines on the duels 
align with the lines on the holding plate. To 
position the ducts, first loosen the holding 
plate screws. 

b. .After installing the carburetors onto 
the engine, check the arrangement of the 
throttle cables which must run between the 
frame top tube and the right-side upper 
cradle tube and must be free of kinks or 
sharp bends. 

Individual Carburetor 
REMOVAL AND INSTALLATION 



Carburetor assembly (KZ1000) 


1. Mounting bolt 

16. 

Screw 

2. Lockwosher 

17. 

O-ring 

3. lockwosher 

18. 

Droin plug 

4 Adjusting screw 

19. 

Screw 

5 Spring 

20 

Lock wosher 

6. locknut 

21 

Top cover 

7 Wosher 

22. 

Gasket 

8 Joint boll scot 

23 

Screw 

9. Throttle orm 

24 

lock wosher 

10. Needle jet 

25. 

Throttle volve brockel 

11. O-ring 

26. 

Circlip 

12. Air bleed pipe 

27. 

Jet needle 

13 Moin jet 

28 

Throttle volve 

14 Floot 

29. Corburetor body 

15. lockwasher 

30 

Spring 

4. Remove the 

throttle arm mounting b 


from each carb and remove the pulley mount¬ 
ing Ixilt 

5. Remove the throttle shaft set plate. 

6. Remove the rubber cap from each out¬ 
side carburetor. Push out the dirottle shaft. 

7. Remove the carburetor mounting screws 
(2 ea) and take off the individual units. 

8. Installation is the reverse of removal. 
Note the following points: 

a. Use a non-permanent thread-locking 
compound on the mounting screws. 

b. Grease the throttle shaft before in¬ 
stallation. 

c. Perform the initial synchronization 
sequence as outlined in the “Tune-Up” 
section. 


All carburetor parts with the exception of 
the starter plungers and the fuel line 3-way 
joint am be removed without removing the 
carbs from their mounts. If individual removal 
is required, proceed as follows: 

1. Remove the carburetors from the engine 
as outlined above. Remove the idle screw and 
spring. 

2. Remov e the carburetor top covers. 

3. Detach the throttle return spring. 


Carburetor 

DISASSEMBLY 

1. To remove the throttle valve assembly, 
first remove the throttle shaft as outlined 
above under “Individual Carburetor Removal 
and installation,” Steps 1-6. 

2. Lift up the linkage and pull out the 
throttle valve and jet needle. 

3. To remove the needle, remove the two 
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screws which secure the throttle valve 
bracket. 

4 Bemuse the four screws ant! take off the 
flcxit bowl anti gasket 

5. Unscrew untl remove the pilot st ress , (>- 
nng, anti spring. 

6. Bemove the main jet, air bleed pipe, 
and pilot jot 

7. Push (Hit tin* lloat pivot pin Remove* the 
float and float needle Unscresv and remove 
the Hoat salve seat and gasket. 

8. To remove the needle jet, push it out 
from the top of the carburetor ssith a svtxxlen 
dowel 

ASSEMBLY 

1. Assembly is in the reverse order of disas¬ 
sembly. Use all ness gaskets and O-rings. 

2. Do not overtighten the jets svhen install¬ 
ing them in the carburetor Ixxly. 

3. Make certain that the jet needle is in¬ 
stalled in the same position its sshen it ss*as re¬ 
moved. Tlie clip should be in the third grtxive 
from tlie top. 

4. Adjust the height of the float as de¬ 
scribed in the following Section if necessary, 
and adjust the carburetor as described in the 
'Tune-Up*’ section. 

Float Height Adjustment 

1. Toni the fuel tap to the "Off” position, 
remove the overflow* vent tube (which ssill in¬ 
terfere ssith the knurled knob), and remove 
the float Ixiss I drain plug. Be prepared to catch 
the fuel which ssill run out. 

2. Install the fuel level measuring device 
(Part No. 57001-208) in place of the dain plug. 

3. Hold the plastic tube against the carbu¬ 
retor Ixxly and turn the fuel tap to die "On” 
position. Tlie gas level in die hose should 
come up to 0.10-0.18 (2.5-4.5 mm) belosv 
the edge of the carburetor body. 

4. If the fuel level is incorrect, the float 
must be adjusted in the follosving manner: 

a. Drain the fuel from the float bowl, 
then remove the bowl. Be prepared to 
catch the float, float pivot pin, and float 
needle. 

b. Bend the tang on the float slightly to 
adjust the float height. Bending the tang up 
ssill losser the fuel level, and bending it 
dossn ssill raise it. 

NOTE: When checking the fuel level of the 
inside two carburetors, the outside carl) 
Ixise may be used as a reference point for 
the gauge. 


CARBURETOR OVERHAUL 
(1981) 

Carburetor Bank 

REMOVAL AND INSTALLATION 

1. Remove the gas tank. 

2. Loosen the carburetor clamps nn the 
manifold side. 

3. Move the spring bands back from the 
carb mouths. 

4 Disconnect the throttle cable, vacuum 
lines and feed lines. 

5. Pull the carburetors back until free of 
the manifolds and out to the right side. 

6. Installation is the reverse of removal. 
Note the follossing points: 

a. Route the throttle cable lx* tween the 
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right fork leg and the head pipe, and the 5. When assembling, the pilot scresv 
right side of the frame top tube. plug must lx* held in place ssith a bonding 

b Connect the two hoses of the s’acuuin -agent. A nesv plug should be used, 
switch to curbs Nos. 1 and 4. Connect 
the fuel feed line to carb No. 2. 


Carburetor 

DISASSEMBLY AND ASSEMBLY 

1. Carburetor disassembly is straight¬ 
forward Observe the follossing precautions 
when svorking on tlie carburetors. 

2. Take care when removing the throt¬ 
tle slide that the diaphragm is not ripped. 

3. The pilot screw is covered ssith a plug 
sshich must be pried ofT. It is recom¬ 
mended that this item remain in place un¬ 
less absolutely necessary. 

4. The coasting enricher diaphragm 
cover on the side of the unit has a painted 
scresv in the middle. Do not turn or dis¬ 
turb this scresv. 


FUEL TAP 

1. Turn the tap to the "OfT* position, then 
disconnect the fuel lines 

2. Remove the tank, or raise and support 
the back of it. 

3. Unscrew the sediment cup on early 
models and remove the O-ring and strainer. 

4. Remove the scresv sshich secures the 
valve and lever, and remove those parts. 

5. The tap may be removed from the tank 
by loosening the nut or scresvs sshich secures 
it to the tank. 

NOTE Removing the fuel tap body from 

the gas tank is not recommended unless re¬ 
placement is necessary. 


Carburetor Specifications 


Type 

Atom 

Jet 

Air 

Jrt 

Needle 

J't 

Needle 

Pilot 

]'t 

Throttle 
Vah•* 
Cutauvy 

Not 

Screw 

Fuel 

Level 

VM28SC (Zl, 1973-74) 

112.5 

1.0 

P-8 

5J9-3 

20 

2.5 

1 Vi turns 
out 

32 ± 1 mm 
(1.26 ±0.01 in.) 

VM28SS (Z1 1975) 

112.5 

1.0 

0-8 

5J9-2 

17.5 

1.5 

1*4 turns 
out 

32-1 mm 
(1.26 ±0.04 in.) 

VM26SS (KZ900) 

115 

1.6 

0-6 

5DL31-3 

17.5 

1.5 

1% turns 
out 

32 - 1 mm 
(1.26 ±0.01 in.) 

VM26SS (KZ1000) 

107.5 

na 

0-8 

5CN8-3 

17.5 

1.5 

1 Vi turns 
out 

32 ± 1 mm 
(1.26-0.04 in.) 

VM28SS (1979-80) 

102.5 

na 

0-4 

5CN17-3 

15 

2.0 

pre-set 

33 ± 1 mm 
(1.30-0.04 in.) 

B534 ( J-models) 

127.5 

na 

Y-6 

5FL749 

37.5 

na 

\V< turns 
out 

18.6 mm 
(0.73 in.) 

BS34 (K, M-models) 

122.5 

na 

Y-l 

5FL51 

37.5 

na 

1 Vi turns 
out 

18.6 mm 
(0.73 in.) 


ELECTRICAL SYSTEMS 


CHARGING SYSTEM 
Alternator 

OUTPUT TEST 

Before checking the alternator, make sure 
that the batters', rectifier, and regulator are all 
good, and be sure that the battery is fully 
charged. Dynamo failure can be traced to ei¬ 
ther a short, an open circuit (burned-out 
ss-ire), or a loss of rotor magnetism. 

Test the dynamo in the follossing manner: 

1. Remove the right-side plastic cover, and 
disconnect the green regulator lead from the 
connector panel. Be sure that all accessories 
are turned off 

2. Rotate the hand tester ssvitch to the 30 
VDC (from 0-30 volts of DC) scale, and con¬ 
nect it across the battery so that the negative 
(—) tester lead goes to the negative batters’ 
terminal, and the positive ( + ) tester lead goes 
to the battery positive terminal. 

3. Start the engine and run it at 4000 rpm. 


taking note of the meter reading. A reading of 
15-20 V'DC is normal, and a lower reading in¬ 
dicates a defective dynamo. 

NOTE: For convenience sake, the throttle 
grip adjusting screw can be used to keep the 
engine turning at 4000 rpm. Hold tlu j throt¬ 
tle Often until the tach reads correctly, then 
turn in the adjusting screw. 

4 Turn off the engine and disconnect the 
tester leads from the batters', then set the 
tester to the 12 amp DC range, and ssvitch the 
tester leads to the appropriate meter sockets. 

5. Disconnect the svire which runs from 
the fuse to the starter relay, and connect the 
positive (+) tester lead to the svhite wire on 
tlie fuse side, and the negative (—) tester lead 
to the sshite svire on the relay side. This puts 
the tester in series with the rectifier and bat¬ 
tery so that battery charging current can lx* 
measured. 

CAUTION: Do not use the electric starter if 
the tester is connected in series directly at 
the battery terminal instead of as directed in 
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Ammeter 



the preceding Step , or the reverse starting 
current will damage the meter. 

6. Start the engine and run it at 4000 rpm, 
taking note of the meter reading. A reading of 
9.5 amps or more is normal, and a lower read¬ 
ing indicates a defective dynamo. 

7. Determine whether the problem is in 
the windings or the rotor in the following 
manner: 

a. Disconnect the blue plug from the 
connector panel, and use the Kx 1 scale on 
the tester to determine the resistance lx?- 
tween each pair of wires going to the plug: 
blue/pink, blue/yellow, and pink/yellow. 

b. The resistance between any two of the 
wires should be 0.45-0.6 ohms; less in¬ 
dicates shorted coils, and a higher resis¬ 
tance or none at all indicates open coils. If 
the coils are defective, the stator must be 
replaced. 

c. Measure the resistance between each 
dynamo wire and ground (the chassis. 



resting the connector panel plug 



Measuring resistance between the leads and 
ground 


engine, etc.) using the highest resistance 
scale on the tester. 

d. No reading is normal, and any- 
reading indicates a short which means the 
stator must lx* replaced. 

e. If the coils have normal resistance, 
but voltage and current checks indicate that 
the dynamo is defective, the rotor magnets 
are probably bad, and the rotor will have to 
be replaced. 

REMOVAL AND INSTALLATION 

1. Remove the chain cover as descrilx'd in 
the “Engine Removal and Installation” Sec¬ 
tion. 


2. Remove the right-side plastic cover, 
and disconnect the blue dynamo wire, and the 
wires from the oil pressure and Neutral in¬ 
dicator switches, then release the wires from 
the cable clamps. 



Disconnecting the switches 


3. Remove the left-side engine cover, and 
remove the alien lxdts which secure the stator 
to the cover. 

NOTE; If only the rotor is to he removed, it 
is not necessary to disconnect the wiring or 
remote the stator. 

4. Remove the starter idle gear. 

5. Keep the rotor from turning by holding 
it with either the special t<x>l (Part No. 57001- 
117) or a suitable substitute, and remove the 
rotor mounting Ixilt. 

6. Hold the rotor still as descrilx-d alxne, 
and use either the special tool (Part No. 
57001-116) or a suitable substitute to remove 
the rotor-starter clutch assembly. 

CAUTION: Hammering on the rotor will 



Removing the st.itor 



Removing the idle gear assembly 



Removing the rotor mounting bolt 

r 


Removing the rotor and starter clutch assembly 



demagnetize the magnets, leaving the rotor 
useless. 

7. Remove the woodruff key, thin shim, 
starter clutch gear, needle Ixniring, gear 
damper, and thick shim, in that order, from 
the crankshaft, then remove the rollers, 
springs, and spring caps from the starter 
clutch. 


Spring Cap Roller 



Starter clutch assembly 



Disassembling the starter clutch 


8. Secure the rotor in a wood-jawed vise, 
or wrap it to protect it if a metal vise is to be 
used, and remove the alien bolts to separate 
the rotor and starter clutch. 

9. Installation is in the reverse order of re¬ 
moval. Use a new cover gasket, apply Loctite 
or some other suitable sealer to the alien 
lx)lts, and be sure to use an oil seal guide 
when installing the chain cover. 

10. Place the thick shim onto the crankshaft 
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1. Starting motor ouy 

2. Pan head icrew 
3 Spring washer 

4. Corban brash 

5. O-ring 

6. O-ring 

7. Carbon brush spring 

8. Starting motor terminal 

cop 

9. Hex head ball 
10. Plain washer 


11. Storting motor cover 

12. Starting malar cover 

gasket 

13. Hex head bolt 

14. Starting motor geor 

15. Piston pin 

16. Thrust washer 

17. Starting clutch gear 

18. Starting clutch 

19. Roller 

20. Plug 


21. Spring 

22. Clutch starting plate 

23. Bolt 

24 Dowel pin 

25. Needle bearing 

26. Plain wosher 

27. Dynamo ossy 

28. Stator assy 

29. Ratar 

30. Allen bolt 


31 Oil pressure switch 
assy 

32. Oil pressure switch 

O-ring 

33. Domper rubber 

34. Hex heod boll 

35. Ploin wosher 



with its chamfered side facing in lx*fore install¬ 
ing the starter clutch. 

11. Spin the clutch gear so that the rollers 



Install the shim with the chamfered side in 


will move enough to allow it to go on when in¬ 
stalling the starter clutch. 

12. Apply Dxtite, or another suitable 
sealer, to the rotor mounting Ixdt threads 
Ix-fore installing it, and torque the 1k>U to 18 ft 
lbs (2.5 kg'm). 

Rectifier 

A six-diode (two for each of the alternator’s 3 
output phases) rectifier is used to convert the 
AC current produced bv the dvnamo into the 
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DC current needed to run the batters' charg¬ 
ing, ignition, lighting, and horn circuits. 

Diodes can only conduct current from nega¬ 
tive to positive, and therefore they convert 
AC to DC. If the rectifier, or any of the di¬ 
odes, goes bad it will conduct in Ix>th direc¬ 
tions, or not at all, leading to a discharged bat¬ 
tery'. 

RESISTANCE TEST 

1. Disconnect the white rectifier plug from 
the connector panel, and the white lead going 
to the battery. 

2. W ith the tester set on the R x 10, or the 
R x 100 range, check the resistance between 
the white rectifier lead and each of the yellow 
leads, the yellow leads and the white lead, the 
black lead and each yellow lead, and each 
yellow and black lead. This means a total of 12 
measurements. 

3. The resistance should lx* low in one di¬ 
rection, and shout ten times as great in the 
other. If the readings are high or low in either 
direction for any pair of wires, the rectifier is 
defective and must lx* replaced. 

NOTE: The loner reading should he within 

Vz scale of zero ohms regardless of the type 

of tester u sed. 

CAUTION’: W’/icn returning or installing a 

rcctifuT, do not loosen or tighten the nut 



Testing the reetifier 


which holds the rectifur assembly together 
as this will damage the unit. 

Regulator 

The regulator is a sealed solid state unit 
which must lx* replaced if defective. It func¬ 
tions to limit voltage to a maximum of about 
15-16 volts, and is so constructed to act over 
each of the 3 phases of dynamo output 

Two symptoms which would indicate the 
possibility of a faulty regulator are repeated 
battery discharging or oxercharging. Over¬ 
charging is indicated by the need to top up the 
electrolyte level more frequently than normal, 
and by light failures when running at high 
rpms. Discharging is indicated by a battery' 
which checks out okay, but goes dead quickly 
after lx*ing charged 


OPERATIONAL TEST 
In Circuit 

NOTE: Make sure that the battery is in 
good condition, and i.s well charged before 
beginning the test. 

1. Set the tester to the 30 VDC range, and 
connect it across the battery (tester negative 
lead to battery' negative terminal, and tester 
positive lead to battery positive terminal). 

2. Run the engine, with all lights and acces¬ 
sories turned off, at 4000 rpm while checking 
the meter. If the meter reads lx*tween 15-16 
volts, the regulator is functioning normally; if 
it reads over 16 volts the regulator is either 
improperly connected or defective; and if the 
reading is less than 15 volts either the dyna¬ 
mo, rectifier, or regulator needs to lx* re¬ 
placed. Go on to the next Step if the reading 
was low. 

3. Turn off the engine, but leave the tester 
connected as is. Disconnect the green regula¬ 
tor plug from the connection panel under the 
right-side plastic cover. Run the engine at 
4000 rpm and check the meter reading. If the 
reading is within 15-20 volts the regulator is 
defective; if the reading is less, then either the 
dynamo or rectifier is defective. 

4 Before replaeing the regulator, make 
sure that all the connections are clean and 
snug, as |xxtr connections could cause mis¬ 
leading test results. 

Out of Circuit 

CAUTION: When removing the regulator 
do fiot loosen or remove the screws in the 
regulator body. The screws aid in heat dis¬ 
sipation, and the unit will overheat if they 
are not jtroperly installed. 

1. Set the meter on tin* R x 10 or R x 100 
scale. There should lx* 1,000-1,100, ohms 
resistance between the black and brown leads, 
and no reading ( lx*tween any other two 
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Brown 




Testing with the regulator in circuit 




Do not remove these screws 


leads, or between the black or brown and an¬ 
other lead. Any other results indicate that the 
regulator is defective. 

2. For this test a 14 YDC and a 16-17 VDC 
pow er source must be available. If the sources 
used cannot provide sufficient power, the 
tests will be inaccurate, and if more than 18 


volts are passed through the regulator it may 
be damaged. Proceed as follow s: 

CAUTION If the voltage source and regu¬ 
lator are connected backwards for even a 
moment, the regulator will be damaged. 

a. Connect the regulator to the 14 VDC 
source as shown in the accompanying illus¬ 
tration. 

b. Set the meter to either the B x 10 or 
the R x 100 range, and check that there is 
no reading (^ between the black lead and 
the pink, yellow , or blue lead. If the meter 
gives any reading for any wire, the regulator 
is defective. 

CAUTION: When performing the next test, 
be sure that the black and brown leads 
never touch the meter leads at the same time 
or the meter will be damaged. 



Testing the regulator out of circuit 


e. Connect the regulator to the 16-17 
YDC source in the same manner as in Step 
“a”, and set the meter on the R x 1 scale. 
This should result in a very low reading 
w’hen the meter is connected one at a time 
between the black lead and the blue, pink, 
or yellow leads. If there is no reading lie- 
tween any or all of the leads, or if any one 
reading is higher than the other two, the 
regulator is defective and must l>e replaced. 

IGNITION SYSTEM 

Component Removal and 
Installation 

CONTACT BREAKER POINTS 

1 Remove the breaker point cover and 
cover gasket, then remove the two mounting 
screws for each set of points, and remove the 
points. 



Removing the point mounting screws 


NOTE: You mat/ remove the mounting plate 
with the points and condensers in place, 
and then install a new plate with the points 
and condenser already mounted on it. Con¬ 
sult the "Automatic Advance Mechanism" 
Section for further information. 

2. Loosen the nut at the leaf spring, and 
disconnect the condensers if they are to lx* 
reused It is best to replace the points and 
condensers at the same time. 



Disconnecting the condensers from the points 


3. When installing the points make sure 
that the wire connectors are positioned on the 
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1. Contact breaker assy 
2 Contact breaker 

3. Contact breaker 

4. Contact breaker plate 

5. Condenser 

6. Oil felt 

7 Contact breaker wiring 
harness 


8. Pan head screw 

9. Spring washer 

10. Plain washer 

11. Dowel pin 

12. Pan heod screw 

13. Spring washer 

14. Plain wosher 

15. Spark advancer assy 


outer part of the insulating washer. Do not 
overtighten the nuts as this may damage the 
washers causing electrical leakage. 


CONDENSERS 

1. The condensers are secured to the 
mounting plate by a single mounting screw. If 
they are being removed in conjunction with 
the points, follow Step 1 in the previous sec¬ 
tion, then remove the condensers mounting 
screw and disconnect the lead wires. 


Removing the condensers 

2. If the condensers alone are to lx* re¬ 
moved, remove tlx* mounting screw and 
l<x)sen the nuts at the lead spring to free the 
wires. Consult Step 3 in the previous Section. 

Testing Condensers 

Condensers are generally not tested for 
[xx)r operation since they are so inexpensive 
to replace. Arcing across the points when they 
are open, badly pitted or burned points, or 
damaged leads indicate the need for con¬ 
denser replacement. 

The condensers can lx* tested by replacing 


Removing the plate mounting strews 


3. Remove the 3 mounting plate mounting 
screws to remove the plate, and remove the 
advance mechanism. 

4 Disassemble the unit, replace any dam¬ 
aged parts (or the whole unit), assemble it so 


Advancer Body 

V- 

\ 


16. Spark advancer washer 

17. Spork advancer bait 

18. Ignilion coil 

19. Ignition coil 

20. Spark plug cap 

21. Spark plug cap 
22 High teniion cord 

grommet 


23 Spark plug cap 
gramme! 

24. High tension cord 

clamp 

25. Rectifier 

26. Nut 

27. Voltage regulator 

28. Magnetic switch assy 


them and checking for improved jx?rfor- 
mance, or by testing them with a capacitor 
tester as illustrated. The condenser specifica¬ 
tions are 0.25±0.03 mfd., 1000 VDC. 


AUTOMATIC ADVANCE MECHANISM 


Removing the shaft nut 


Greasing the shaft 


£jo 

The cam slips right of! the advancer body 


Marks 


Line up these marks when assembling the unit 


Automatic Advancer 


1. Remove the points cover and cover gas¬ 
ket. 

2. Hold the crankshaft rotation nut steady 
with one wrench, then remove the bolt from 
the end of the shaft with another. 


- + 40 


Electro-Tester Tt 


Ignition 

Coil 


Battery 
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Condenser test circuit 
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Lining up the groove and pin 


that the marks line up, and grease the shaft 
before installing the breaker cam. 

5. When installing the mechanism be sure 
that the pin on the crankshaft fits into the 
groove in the back of the advancer, and that 
the crankshaft rotation nut is properly seated. 

IGNITION COILS 

1. Remove the fuel tank. 

2. Disconnect the black or green wire (as 
the case may l>e), and the brown wire, remove 
the spark plug leads from the plugs, and un¬ 
bolt and remove the coil(s). 

NOTE: The high tension leads cannot he re¬ 
moved from the coil. 

3. When installing coils match the color 
coded black and green wires. The brown wire 
goes with the yellow-red lead from the bat¬ 
tery. Each plug lead is numbered for the ap¬ 
propriate cylinder. 

Testing Coils 

Coils am be stested by replacing them and 
seeing if performance is enhanced, by testing 
them with an electro-tester, or by checking for 
a shorted or open condition using an ohmme- 
ter. 

Hook up the coil to the electro-tester as in- 
diaited in the accompanying illustration. Re- 


Capacitor Tester 



place the coil if it won’t produce a spark at 
least 7 mm (0.28 in.) long. 

Test the coil using an ohmmeter in the fol¬ 
lowing manner: 

1. Check the primary' winding resistance 
between the red/yellow' lead and the green or 


black lead. If the results are not between 
3.2-3.8fithe coil must be replaced. 



Testing the primary windings 



Testing the secondary windings 


2. Check the secondary winding resistance 
between the two spark plug high tension 
wires. If the result is not about 30Kflthe coil 
must Ik 1 replaced. 

3. Set the ohmmeter on its highest scale 
and check the resistance between the brown 
wire and the plug wires or the coil core. If the 
reading is not infinity (*), the coil must l>e re¬ 
placed. 

NOTE: The test with an ohmmeter is not 
100°k accurate as it doesn't test for high 
voltage shorts (insulation Ineakdown). 

Starting System 

CAUTION: Do not keep the startir button 
depressed if the starter motor doesn't re¬ 
spond as this nuiy burn out the starter wind¬ 
ings. Do not continue to operate the starter 
for more than 30 seconds if the engine 
doesn't start , and let it cool off for about 2 
minutes if you do operate it for long. 


REMOVAL AND DISASSEMBLY 

1. Remove the fuel tank, carburetors, 
starter cover and cover gasket, and the chain 
cover. 

2. Remove the right-side plastic cover, un¬ 
screw the starter ware from the starter relay 
terminal, and free the wire from the cable 
clamp. 



Disconnecting the starter leads 


3. Remove the two starter mounting bolts, 
and remove the starter. 

4. Remove the two mounting screws (1), 
and remove the end cover (2). 

5. Disconnect the brush assembly (3) from 
the field coil lead, then remove the brush 
plates (4) and remove the brushes. 

6. Remove the remaining end cover (5), 
and remove the yoke assembly (6) and arma¬ 
ture (7). 

7. Remove the starter clutch as described 
in the “Dynamo Remov'd and Installation” 
Section. 

INSPECTION 

1. Inspect the carlxm brushes for excessive 
wear or damage, and replace them if worn 
past the standard of Vi in. (13-13 mm) by Vi 
in. (7 mm) or more. Always replace the 
brushes as a pair. 

2. Inspect the brush springs for a worn, 
damaged, or collapsed condition and replace 
them as necessary. The spring tension should 
l>e 20-24 oz (560-680 g) as measured with a 
spring gauge, but the spring may be consid¬ 
ered serviceable if it will snap the brush firmly 
into place. 


©= 
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1. Mounling screw 

2. End cover 

3. Brush assembly 

4. Brush plate 

5. End cover 

6. Yoke assembly 

7. Armolure 

8. O-ring 

9. Oil seal 

10. lockwasher 

11. Lockwasher 

12. Shim 

13. Shim 




4 3 




Starter assembly 
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Carbon Brush 

Measuring .1 carbon brush 

3 Inspect the commutator for a worn, 
so)roil, or otherwise damaged condition, ami 
tom it down or clean it up with fine* emerx 
pa[H*r if necessary. If brush dust is caught in 
the commutator grooves it must In* cleaned 
out thoroughly, and the mica should 1 h* cut 
square as illustrated. 

4 Test the commutator in the following 
manner: 



The commutator grooves should look like the 
“good” one 


a. Turn the meter switch to the K x 1 
scale, and measure the resistance Ik* tween 
each two segments of the commutator. 
High resistance or no reading at all l>etxveen 
any two. indicates that wire is open and the 
armature must lx* replaced. 

b. Turn the meter switch to tlu* highest 
scale, and measure the resistance lx*tween 
the commutator and the shaft. Any reading 
at all indicates that the armature is 
grounded. 

c. If the alxwe cheeks do not reveal a 
problem, and after checking the other 
starter circuit components no fault is discov¬ 
ered, the nature of the problem may Ik* 
such that it cannot lx* isolated with a meter. 
Therefore if after thoroughly checking the 
system the starter still fails to turn over, or 
only operates feebly, replace the armature. 

5. Test the field coils in the following man¬ 
ner: 


Testing resistance between tbe commutator and 
shaft 


Ohmmeter 



a. Tun) tlu* meter switch to the R \ 1 
scale, and measure the resistance lx*tween 
the carlxm brush on tlu* positive side, and 
the starter lead. If the reading is not close to 
zero ohms, or if there is no reading, the 



Testing the resistance between the positive brush 
and the yoke 

field coils are open and the yoke assembly 
must lx* replaced. 

h. Turn the* meter switch to the highest 
scale, and measure the resistance between 
tlu* positive side brush and the yoke (hous¬ 
ing). Any reading indicates that the coils are 
shorted to ground, and the yoke must lx* re¬ 
placed. 

6. Test the starter relay in the following 
manner: 


a. Disconnect the starter wires from the 
relax', and connect a meter set on the H \ I 
scale, across tlu* relay terminals. 

h. Press the starter button and see il the 
ou ter reads zero ohms If the relay clicks 
once and tlu* meter reads zero, the relay is 
gtxxl If it clicks, hut the meter d(x*s not 
read zero, the relay is defective and must lx* 
replaced. If the relax* doesn’t click at all, dis¬ 
connect tlx* black and xellow/black wires 
and measure the resistance across them. If 
the reading is not close to zero, the relax is 
defective. 

e. If tlu* reading is zero, the relax may 
lx* gcxxl, hut there max lx* no current get¬ 
ting to it Turn the tester switch to tlu* 30 
\ DC scale and connect the negative (-) 
meter lead to the yellow/black relay lead, 
and the jxisitive ( + ) tester lead to the black 
wire. When the starter button is pushed, 
the rneter should read battery voltage. If it 
doesn’t tlu* problem is in the wiring If the 
meter reads battery voltage, hut the relay 
doesn’t click, the relay is defective. 

7. If the starter works, hut doesn’t disen¬ 
gage after the engine starts, tlu* starter clutch 
rollers or gear max* lx* damaged or worn. Snell 
damage could also prevent the starter from 
engaging properly, or could cause noisy 
operation while the engine is running. 



The clutch should not he able to rotate m the direc¬ 
tion of the arrow 


Test the clutch by rotating the clutch gear 
by hand. If should not lx* able to turn in the 
direction of the arrow, Init should turn freely 
in the opposite direction 11 the clutch does 
not operate correctly, or if it operates noisily, 
disassemble and inspect all components for 
wear or damage, and replace those whose con¬ 
dition is even marginal. 

NOTE: Danuifiv to cither tlu 1 starter clutch 
gear, the idle Rear, or the starter dear may 
cans* da made to the other dears. Insjmt 
them all carefully if any arc damaded or ex¬ 
cessively worn 

ASSEMBLY AND INSTALLATION 

I. Assembly is in the reverse order of disas¬ 
sembly. and installation is in the reverse order 
of removal. 




Ohmmeter 

Starter relay contact test circuit 
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2. Carefully clean off any dust from the 
shaft as this may result in premature wear, 
and dampen the shaft felts with fresh oil. 

3. Take care not to damage the O-rings and 
oil seals when installing the end covers, and 
align the marks on the covers and housing. 


Make sure that the marks are aligned on both ends 

4. Lubricate the O-ring with a small 
amount of fresh oil before slipping the starter 
into place. 

5. Apply Loctite, or another suitable 
sealer, to the starter mounting bolts before in¬ 
stalling them. 


ELECTRICAL EQUIPMENT 
Switches 

i'he switches are not repairable, and must 
be replaced if defective. The switches can Ik* 
disassembled anti cleaned, but no replace¬ 
ment parts are available. 

Use a meter to determine whether the con¬ 
nections given in the following charts are 
good. The meter should read zero ohms for 
any of these connections. 

Intermittent loss of spark to either pair of 
cylinders may Ik* caused by a shorted kill 
switch. The l)est way to test for this is to 
remove the switch from the circuit, and see 
whether or not you continue to drop cylin¬ 
ders. 


Ignition Switch 


Lead 

Balt Ig 

Tad l 

Tati 2 

Off 

On 

Park 

Color 




0 , 



H'fiifr Brou n 

R'uc 

Red 

Kill 

Switch 



On 

Off 

Color 




Brown 


R r 

Headlight Switch 



Off 




CL 

On 

Color 

0 






Brow n 

Blue 

Red 

Dimmer Switch 




High ♦ • 

Low •-• 

Pass •-• 

Color R Rk Blue R Y Broun 

Turn Signals 

The turn signals are a complete circuit, and 
a loose connection, bad wiring, or a burned 
out bulb will incapacitate the entire system. 
Usually, if the trouble is common to both the 


left and right turn signals, the problem is in 
the relay, although it may be in the switch, 
w'iring, or due to a poorly charged battery. If 
the problem is isolated in either the right or 
left sides, the problem is not in the relay, but 
may be in the switch, wiring, or bulbs. 



Testing the turn signal relay 


Troubleshoot the system in the following 
manner: 

1 If neither the right or left signals come 
on, check the following: 

a. Check the state of battery’ charge. 

b. Disconnect the relay and use a meter 
to check for continuity through the relay 
terminals. If the reading is not close to zero 
ohms (i.e., no reading or one of several 
ohms), replace the relay. 

c. If the relay is good, turn the meter 
switch to the 30 VDC scale, and connect 
the positive (+) meter lead to the brawn 
wire which goes to the relay*, and the nega¬ 
tive ( —) tester lead to the orange wire. Turn 
on the ignition, and flip the turn signal 
switch from right to left. If the meter regis¬ 
ters battery* voltage but the lamps don’t 
work, recheck the wiring and bulbs. If the 
meter doesn’t register battery voltage, ei¬ 
ther the sw itch or winng is had. 

2. If lx>th the right or left signals come on 
and stay on, or blink too slowly, check the fol¬ 
lowing: 

a. Check the state of battery charge. 

b. Check all of the wiring connections. 

c. Check that the bulbs, both the flasher 
and the indicator, art* of the correct watt¬ 
age. 

d. Replace the relay if the alx>ve Steps 
check out 



Testing the relay leads 


3. If one lamp on one side comes on, but 
the other doesn’t, check the lamp that’s out for 
a bad bulb or bad w iring. 

4. If neither lamp on one side comes on, 
check both bulbs and the switch. 

5. If the flashing rate is too fast, check the 
following: 

a. Check for an overcharged battery* if 
this occurs on both sides. If the battery' and 
dynamo check out, replace the relay. 

b. If this only occurs on one side, check 
that the wattage of the bulbs is correct. 

Instruments 

Both instruments are sealed units which 
cannot be repaired except for bulb replace¬ 


ment, Replace the bulbs by disconnecting the 
instrument from its cable and mount (it is not 
necessary* to disconnect the wiring in the 
headlight shell), and pull out the plug connec¬ 
tor for the offending bulb. Make sure that you 
replace the bulb w ith one of the correct watt¬ 
age. 

Oil Pressure Switch 
SWITCH TESTING 

The switch should turn on the indicator 
light when the key is on but the engine is not 
running. If the light doesn’t come on, discon¬ 
nect the lead from the switch and use an ohm- 
meter to check for continuity between the 
switch body and the switch terminal. A dead 
short indicates that the problem is either in 
the wiring or bulb. If the reading is not zero 
ohms, the swatch is defective and must be re¬ 
placed. 

If the lamp stays on and you’ve already fol¬ 
lowed the instructions in the preceding Sec¬ 
tion, disconnect the lead from the switch, and 
connect an ohm meter betw een the switch ter¬ 
minal and ground. With the engine off the 
meter should read zero ohms, and with the 
engine running the meter should indicate an 
open ( *) condition. If the meter still indicates 
a short when the engine is running, shut it 
down and nm a pressure test as directed in 
the “Lubrication System” section. The switch 
is probably defective. 

NOTE; Always coat the switch threads with 

Loctite , or another suitable sealer , when in¬ 
stalling it. 

Horn 

Most horn troubles, unless caused by mal¬ 
adjustment, can be traced to the contacts. The 
contacts wear and must be periodically ad¬ 
justed. If adjusting the contacts doesn’t cor¬ 
rect the problem, the contacts are probably 
dirty or pitted. 

Adjusting 



Horn diagram 


ADJUSTMENT 

1. Remove the fuel tank, then disconnect 
the black horn wire, and connect a meter into 
the circuit so that the positive ( + ) tester lead 
goes to the black wire on the horn side, and 
the negative ( —) tester lead goes to the re¬ 
maining black wire. 

2. Turn on the ignition, and depress the 
hom button while turning in the adjusting nut 
until the hom sounds its best. Keep the hom 
current between 1.8 and 2.5 amps. 

CAUTION: Do not turn the adjusting nut 
in too far as this may damage the spring in¬ 
side the horn, and increase the horn current 
to a point where the hom coil may be 
burned out. 

3. If the hom doesn’t sound right, first 
make sure that no cables or other components 
are touching it, and if this doesn’t help, clean 
the contacts as described in the following Sec¬ 
tion. 
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Horn adjusting nut location 


5 lnsjk'i’t the- hom asscmibk for si^ lls <>f 
water damage. and replace the gasket with a 
homemade one if it appears to Ik* water dam¬ 
aged 

ELECTRICAL 

TROUBLESHOOTING 

If you’ve got an electrical problem that you 
can't trace, especially if it is an intermittent 
one, chances are that it s due to jxxir contact 
of the male and female connectors in the elec¬ 
trical panel. This may Ik* due to the failure of 
one of the connectors to seat properly in the 


plastic plug jack, so when the panel is plugged 
together one of the pins or receptors backs out 
causing a |*x>r contact. Vibration can also fig¬ 
ure in this, causing a pcx>r connection while 
the machine is running, but checking out okay 
when sitting dormant. 

Alleviate tins soil of problem by tugging at 
each wire until a loose one is discovered, then 
push it back in until you feel the small linking 
tang reach its seat. Pull on the ofiending wire 
a few times again to make sure that it s now 
properly seated. 

The following table will help you locate a 
conuector-based problem more easily: 


Horn Button 



REPAIR 

CAUTION Do not loosen the core or arma¬ 
ture mounting as this will necessitate fine 

adjustments not given here. 

1 Check horn continuity with a meter con¬ 
nected to the black and brown leads If the 
reading is close to zero ohms, the bom should 
Ik* adjusted. 

2. If the reading is several ohms, if there is 
no reading, or if adjustment will not correct 
the problem, remove the screws around the 
perimeter of the hom to disassemble it. 

3. Clean the contacts with fine sandpaper 
or emery cloth until you get a reading of zero 
ohms resistance across the contacts. 

4 If there is still high resistance, or if there 
is still no reading, the coil is burned out and 
the hom must be replaced. 



Cleaning the contacts 


Blue Plug: 


Green Plug: 


White Plug: 


Brown Plug: 


The blue plug contains 3 leads from the dynamo, one lead from the Neutral light, 
and one from the oil pressure warning light A poor connection here could mean the 
hattery would not charge, leading to a dead battery, nr failure of one of the warning 
lights to illuminate. 

The green plug goes to the voltage regulator. A poor connection here could over¬ 
charge the batters, possibly causing it to boil over. Usually, the first indication of a 
problem is burning out of the headlamp or other lamps. 

The white plug leads to the rectifier. A had connection here could fail to charge the 
hattery, leading to a dead battery. 

The brown plug supplies the main electrical harness, including the starter, the lights, 
the hom, and the ignition. Poor connection could mean no lights, no horn, no electric 
start, or no ignition. 
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CHASSIS 

WHEELS 

Removal and Installation 
FRONT WHEEL 

1. Disconnect the speedometer cable at 
the front wheel, using pliers if necessary. 

2. Block up the motorcycle so that the front 
wheel is off the ground, or use a jack placed 
under the engine to raise the bike. 

3. Remove the nuts which secure the axle 
clamps, then remove the clamps. The front 
wheel is now free to be removed. 

CAUTION: Do not operate the front lyrake 
while the front wheel is removed or the cali¬ 
per piston will be forced out of the cylinder. 

4. Installation is in the reverse order of re¬ 
moval. Note the following: 

a. The axle clamp has a front and rear 
end, and must lx* installed so that the gap at 
the rear is even. 



Axle damp correctly installed 


b. Secure the front clamp nut first, and 
then the rear, to a specified torque of 
13-14.5 ft lbs (1.8-2.0 kg/in). Check for an 
even gap at the rear. 

c. Rotate the front wheel while installing 
1 the speedometer cable until the speedome¬ 
ter drive shaft will seat in the grooved end 
of the cable, then secure the cable. 

REAR WHEEL 
Drum Brake 

1. Place the motorcycle on its center stand, 
or block up the rear wheel of the machine so 
that it isn’t resting on the ground. 

2. Remove the axle nut cotter pin, and 
loosen the axle nut. 

3. Remove the brake torque fink cotter 
pin, nut, and washer at the brake hub, then 
disconnect the torque link. 

4. Remove the brake adjusted nut from the 
brake rod. 

5. Remove the bolts which secure the 
chain adjuster stoppers, pull back on the rear 
wheel to take up any slack in the chain, rotate 
the adjusters down out of the way, and re¬ 
move the stoppers. 

6. Push the rear wheel forward until the 
chain can be slipped off the sprocket to the 



Chain adjuster stopper location 


left, then pull the wheel back and off the 
frame. It may be necessary to shift the top of 
the wheel to the right to get it past the rear 
fender. 

7. Installation is basically in the reverse 
order of removal. Note the following: 

a. Start the chain onto the sprocket be¬ 
fore slipping the wheel assembly onto the 
frame or it will get stuck on the nuts which 
secure the sprocket. 

NOTE: If this operation proves too dif- 
ficxdt, loosen the left-side muffler mounting, 
and remove the chain guard to gain greater 

access. 

b. Adjust the chain, as described in the 
“Maintenance” section, before securing the 
axle and torque link nuts. 

c. Secure the torque link nut to 22-25 ft 
lbs (3-3.5 kg/m) and install a new cotter 
pin. 

d. Center the brakes by spinning the 
rear wheel and sharply applying the brake, 
then secure the axle nut without releasing 
the brake. Secure the axle nut to 95-115 ft 
lbs (13-16 kg/m), and install a new’ cotter 
pin. Adjust the brakes. 

Disc Brake 

1. Park the motorcycle on the center 
stand. 

2. Disconnect the brake line at the caliper 
and hang it in such a way as to prevent exces¬ 
sive fluid loss. 

3. Unbolt the torque link at the caliper. 

4. Remove the chain guard. 

5. Loosen the axle nut. Disengage the cal¬ 
iper from the torque link. 

6. Back off both chain adjuster bolts and 
bend the adjusters down and out of the way. 
Push the wheel forward as much as possible. 

7. Remove the bolts and take out the 
ch;iin adjuster stoppers. 

8. Disconnect the chain from the rear 
sprocket. 

9. Pull off the wheel and caliper together. 

10. To remove the caliper, remove the axle 
nut and pull out the axle. 

11. Installation is the reverse of removal. 
Note the following points: 

a. Tighten the caliper brake line bolt to 
21-22 ft lbs (2.9-3.1 kg/m). 


b. After installing the wheel, bleed the 
brake as outlined in the brake section fol¬ 
lowing. 

WHEEL HUBS AND BRAKES 

Front Hub 
DISASSEMBLY 

1. Remove the wheel as described in the 
“Wheels Removal and Installation” Section. 
Refer to the accompanying illustration and the 
“Caution.” 

2. Hold the gearbox (9) stationary', and un¬ 
screw the axle (17). The speedometer pinion 
(16) and bushing (14) are secured by the bush¬ 
ing set pin (13), and may be removed if neces¬ 
sary. The speedometer gears (12 and 10), and 
the oil seal (11) may be removed at this time. 

CAUTION: If the axle is held stationary 
and the gearbox is rotated, the speedometer 
drive gear will be damaged. 

3. Remove the collar (18), caps (8), and 
wheel cap (6). If you wish to remove the disc, 
remove the six holts which secure it. 

4. Use a suitable drift to knock the left-side 
bearing (4) free from its seat. Approach it from 
the right, and apply pressure only to the inner 
race. 

5. Remove the distance collar (5) and oil 
seal (2). 

6. Remove the retaining ring (3) from the 
left-side of the wheel, and tap evenly around 
the inner race of the right-side bearing until it 
comes out. 

7. Consult the Front Disc Brake” Section 
for additional information on the front disc 
brake master cy linder and caliper assemblies. 

INSPECTION 

1. Clean all parts, except the bearings and 
seals, thoroughly in a suitable solution, then 
blow them dry. 

2 Clean the bearings with gasoline and 
blow them dry. Lubricate them with clean oil, 
then spin them to check for wear or damage. If 
the bearing doesn’t spin smoothly and quietly 
it must be replaced. If the bearings are good, 
they must be revvashed with gasoline, blown 
dry, and repacked with a suitable high quality’ 



1. Drum assembly 

2. Oil seal 

3. Circlip 

4. Bearing 

5. Distance collar 


Front huh assembly 


6. Wheel cap 

7. Screw 

8. Cop 

9. Georbox 

10. Speedometer geor 


11. Oil seal 

12. Speedometer gear 

13. Pin 

14. Bushing 

15. Washer 


16. Speedometer pinion 

17. Axle 

18. Collar 
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taaring grease. Spin tin* 1 tearing a lew times 
to (iieulate tile grease exenlx 

CAUTION \nn spin dry hearing# Hilda 

a mi/ nrcumstanceh 

3 Check all parts for a Mini or damaged 
condition. and replace them as necessary. Oil 
seals must he replaced il e\en only slightly 
damaged or crac ked, and should he replaced 
as a matter nl course 

1 Consult the* Front Disc Brake—Disc" 
Section lor additional information concerning 
the disc 

ASSEMBLY 

1 \ssc*mhl> is basically in the reverse 
order of disassembly 

2 Heplace the* oil seals with new ones, and 
install the hearings using either the special 
hearing driser holder and hearing driver (Part 
No. 57001-134) and .77001-140) or a suitable 
substitute. 

3. Align the speedometer drive, as illus- 
trat«*d, during installation. 



Installing a wheel hearing 



Installing the* speedometer drive 


4 Remember to hold the gearbox sta¬ 
tionary and screw in the axle to avoid damag¬ 
ing the speedometer gear drive. 

Front Disc Brake 

CAUTION Read and observe the following 
before beginning any work on the disc l/rake 
assemblies: 

1. Never re-use old brake fluid. 

2 Do not use fluid from a container that 
has Ixen left unsealed, or that has been open a 
long time. 

3. Do not mix two types of fluid for use in 
the* brakes. This lowers the brake fluid tailing 
point and could cause the brake to be ineffee- 
tise. It may also cause the rubber brake parts 
to deteriorate. Recommended fluids are 
shown below. 

NOTH. The type of fluid originally used in 
the disc Irrakc is not available in most areas, 
Irut it should be necessary to add very little 
fluid before the first brake fluid change. 
Aftir changing the fluid, use only that one 
type thiTcaftn 
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Brake lever 

45 - fit) in. lbs 

0 5 - 0 7 kg/m 

Brake lever adjuster 

70 - 100 in lbs 

0 0 - 1 2 kg/m 

Master cylinder clamp 

53 — 77> in. lbs 

0 03 - 0 SS kg/m 

Fitting ( banjo ) bolts 

10 - 23 It lbs 

2 5 - 3 3 kg/in 

Brake pipe nipple 

150 - 155 in lbs 

t 7 — 1.5 kg/m 

3-wax lilting mounting 

15 - 50 in. lbs 

0 5 - 0 ti kg/m 

I’lessme switch 

135 — 170 in. lbs 

15-20 kg/m 

Caliper shults 

22 - 2(i It lbs 

3 0 - 3 0 kg/m 

CalijH*r mounting 

10 - 23 It lbs 

2 5 - 3 3 kg/m 

Bleeder valve 

70 — 85 m lbs 

0 8 - 1 Okg/m 

Disc mounting bolts 

t 10 - 100 in. lbs 

1 (i - 2 2 kg/m 


Atlas Extra Heavy Duty 
Shell Super Heavy Duty 
Texaco Super Heavy Duty 
Wagner Dxkheed 11 easy Duty 
Girling Amber 

Ihe correct fluid \sill come in a can labeled 
SAE J-1703 or D.O.T.3. Do not use fluid that 
does not base one of these markings. 

4. Don’t leave die reservoir cap off for any 
length of time as moisture may be absorbed 
into the fluid 

5. Don’t change the fluid in the nun, or 
when a strong wind is blowing. 

6. Use only disc brake fluid, isopropyl 
alcohol or ethyl alcohol for cleaning brake 
parts, but do not allow rubber parts to remain 
in contact with the alcohol for more than 30 
seconds. 

7. Brake fluid will damage painted sur¬ 
faces, any spilled fluid should be wiped off im¬ 
mediately. 

8. Do not use gasoline, motor oil, or any 
other mineral oils near disc brake parts, these 
oils cause deterioration of rubber brake parts. 
If oil spills on any brake parts it is very difficult 
to wash off and will eventually reach and break 
down the rubber. 

9. If any of the brake line fittings or the 
bleeder salve is loosened at any time the air 
must lx* bled from the brake. 

10. Prescribed torque values for tightening 
disc brake parts mountings are as aboxe. 

BRAKE PADS 
Replacement 

1. Read the cautionary notes at the begin¬ 
ning of the "Front Disc Brake" Section. 

2. Remoxe the front wheel as described in 
tin* "Wlieels Removal and Installation" Sec¬ 
tion. 

3. Remove* the mounting screw which se¬ 
cures pad B (see the illustration), anil remove 
the pad. 



Removing pad B 


4. Pump the brake lever several times until 
the piston forces pad A out, and remove the 
pad. 

5. Loosen the bleeder valve slightly, press 
the piston in by hand as far as it will go, then 
close the valve. 

CAUTION; Some brake fluid uill leak out 
of the bleeder during thus opiration Re 
pnyared to catch it with a rag 



Opening the bleeder vnbe inline* llu* pressure in 
the caliper slightly 

6. On 1975 and earlier models, align the 
grooxe in pad A xvith tin* ridge in the caliper, 
then insert the pad. On 1976 models, simply 
install the pad. 

7 Install pad B in the caliper aligning the 
tongue on the pad xxith the groove in the cali¬ 
per on 1976 models, and use either Loctite or 
some other suitable thread sealer on the 
mounting screw. 

CALIPER (1975 AND EARLIER) 
Removal and Disassembly 

1 Remove the front wheel. 

2. Unscrew the brake pipe nipple and dis¬ 
connect the pipe. 



Loosening the brake pipe nipple 


3 If the caliper is to he disassembled, 
loosen the alien head shafts at this time. 

4. Remove the mounting holts, then re¬ 
moxe the caliper. 



Bemox'ing the caliper 


5. Unscrew the alien head shafts (1) evenly, 
alternating between the two a little at a time, 
then remoxe caliper B (2). Pail B (3) may lx* 
removed at this time by remoxing its securing 
screw (12). 
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( 4 ) 



1. Allan heod shoft 

7. Pod A 

13. lockwosher 

19. Mounting bolt 

2. Caliper B 

8. Colipor A 

14. Bushing 

20. Lockwasher 

3. Pod 6 

9. Piston dust seal 

15. Stopper 

21. Washer 

4. Caliper holder 

10. Piston 

16. Bleeder volve 

22. Ring 

5. Booti 

11. Seal 

17. Bleeder valve cop 


6. O-ring 

12. Screw 

18. Nipple 



6. Remove the bolts which secure the cali¬ 
per holder (4), taking care not to damage the 
boots (5) or O-rings (6), then remove pad A (7). 

7. Remove the two shafts (1) from caliper A 
(8), then remove the piston dust seal (9) and 
pull the piston (10) straight out without twist¬ 
ing it. The piston may also be blown out with 
compressed air through the brake line outlet, 
if it is reluctant to leave its seat. 

8. Remove the seal (11), taking care not to 
damage the cylinder wall. A special tool (Part 
No. 56019-111) is available for this job, how¬ 
ever a suitable substitute may be used. 


Piston 



Blowing out the piston 


the surface of either pad is worn to the red or 
green warning line, the pads should be re¬ 
placed, preferably as a pair. Grease or oil on 
the pads am be removed with triclorethylene 
or gasoline. If the pads are oil impregnated, 
they should be replaced. 

2. Inspect the oil seals for a worn, dam¬ 
aged, or cracked condition and replace them 
as necessary. If the seal around the piston, 
which serves to maintain the proper pad/disc 
clearance, is bad, one pad will wear more rap¬ 
idly than the other, and the constant friction 
caused by the dragging pad will cause a sharp 
increase in brake and brake fluid temperature 
which might result in damage to the various 
assemblies. Replace the seal if any of the fol¬ 
lowing conditions exist: 

a. Oil leakage around pad A. 

b. The brake overheats under normal 
conditions. 

c. Pad A and B wear unevenly. 

d. The seal is stuck to the piston. 

e. If the seal has been reused once al¬ 
ready. 

3. Inspect the caliper and piston for dam¬ 
age or wear past the following specifications, 
and replace them as necessary : 



Standard 

Service Limit 

Cylinder 

inside 

1.5031 - 1.5039 in. 

1.5045 in. 

diameter 

(38.180- 38 200 mm) 

(38.215 mm) 

Piston 

outside 

1.5006- 1.5019 

1.5002 in. 

diameter 

(38.180-38.200 mm) 

(38.105 mm) 


4. If there is a mushy feeling at the hand 
lever when the brake is applied, it may be due 
to excessive clearance between the caliper 
halves. This is not a problem concerning brak¬ 
ing efficiency, and has only to do with the feel¬ 
ing at the hand lever. Check on this in the fol¬ 
lowing manner: 

a. Assemble the caliper as described in 
the “Assembly and Installation” Section. Be 
sure that the caliper shahs are torqued to 
22-26 ft lbs. 

b. Check the clearance between the cali¬ 
per halves using a 0.012 in (0.30 mm) feeler 
gauge. If the clearance is greater than this, 
the caliper must be replaced. 

Assembly and Installation 

1. Assembly is basically in the reverse 
order of disassembly. Use new' O-rings and 
fluid seals whenever possible, and use the 
torque specifications given at the beginning of 
the "Disc Brake” Section. 

2. Clean all of the caliper components with 
either brake fluid or alcohol, then coat them 
all liberally with fresh brake fluid. 

3. Bleed the system thoroughly, after it is 
installed, as described in the "Bleeding the 
Brake System” Section. 


DISC (1975 AND EARLIER) 

Removal and Installation 

1. Remove the front wheel. 

2. Bend down the lockwasher locking tabs, 
and remove the disc mounting bolts to free 
the disc for removal. 

3. When installing the disc, use new lock- 
w-ashers whenever possible. Torque the 
mounting bolts to 104-190 in. lbs (1.6-2.2 
kg/m), then bend the locking tab against the 
flat of the bolt. 

Inspection 

1. Clean any oil off the surface of the disc 
using either trichlorethylene or gasoline. 

2. Inspect the disc for deep score marks or 
wear, and measure the disc with a micrometer 
at its most worn part. The disc can be cut 
safely up to 0.050 in. to remove score marks. 



Caliper A 


Seal 


Special Tool 
56019-111 



£ 


Removing the seal 

Inspection 

1. Inspect the brake pads for damage or ex¬ 
cessive wear and replace them as necessary'. If Checking clearance between the caliper halves 
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dueling the • 1 1 -t tor wr.ir 

hut if tlu* scoring. or wear, runs deeper than 
tlu* disc's serviceable diickness of 0.217 in. 
(5.5 mm), the disc must lx* replaced Standard 
thickness for the disc is 0.276 in (7.0 min). 

3 Check the disc for a warped condition. 
If the disc is warped, less than 0 (KM in. (0.1 
mm) it needn't he replaced, hut if it is warped 
in evcess of 0.012 in. (0.3 min), it must he re¬ 
placed. 

CALIPER (1976 AND LATER) 

Removal 

1. Remove the front wheel. 

2. If die caliper is to Ik* disassembled, 
loosen the caliper shaft nuts. 



Caliper shaft nuts (1976 and later) 


3. Disconnect the brake line at the caliper 
and plug the end with the bleeder valve cap. 

4. Remove the caliper-to-fork slider 
mounting holts. Remove the caliper. 


Disassembly 

1 Remove the mounting screw for Pad B 
and remove the pad. 

2. Remove the caliper shaft nuts. Carefully 
pull out the caliper shafts (unscrewing each a 
little at a time) and spacers. Note the dust 
covers. 

3. Remove the caliper holder. Remove Pad 
A. 

4 Remove the piston dust seal. To remove 
the piston, apply compressed air at the brake 
line fitting. If not available, reconnect the 
brake line to the caliper and apply the brake to 
force out the piston. 

5. Remove the fluid seal from the caliper, 
taking care not to scratch the walls. 


inspection 


1. Check piston and caliper bore diameters 
against the following: 

Bore II) 

Standard 42.850-42.900 mm/ 

1.687-1.689 in. 
Serviceable limit 42.92 mm/1.69in. 


Piston OD 

Standard 42.788-42.820 mm/ 

1.685-1.686 in. 
Serviceable limit 42.75 min/1.68 in. 

2. Clean all parts in clean brake fluid. The 
use of new seals is recommended. 


Assembly 

1. Lubricate all parts with new brake fluid 
dining the assembly process. 

2. Lubricate the caliper shafts with PBC 
(high-temperature, water-resistant) grease. 

3. Assembly is the reverse of disassembly. 
Install the spacers with the protniding side 
facing in. Tighten caliper shaft nuts after 
mounting the caliper on the slider. 

Installation 

1. Tighten the mounting bolts to 25-33 ft 
lbs. 

2. Tighten the caliper shaft nuts to 
17.5-20.0 ft lbs. 

3. Tighten the brake line fitting to 12-13 ft 
lbs. 



1. 

Nut 

6 

Caliper holder ihoft 

1 1. lock woiher 

16 

Caliper holdei 

2. 

Spocer 

7 

Flat woiher 

12. Meiol plate 

17. 

Pad A 

3 

Coliper 

8 

lock woiher 

13 Pod B 

18 

Dull leal 

4 

Bleeder volv. c 


Coliper mounting boll 

14 Dull cover 

19 

Puton 

5 

Bleeder «olve 

10. 

Mounting icrew 

15 Oring 

20. 

Fluid leol 
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4 Bleed tin* system sifter installation of 
pads and wheel. 


DISC (1976 AND LATER) 

Removal and Installation 

1 To remove the disc, bend down the lock- 
washers and remove the mounting bolts 

2. To install, tighten the bolts to 25-33 ft 
lbs. 

Inspection 

I Standard disc thickness is 6.9—7.1 mm 
(0.27-0.28 in.). Serviceable limit is 6 mm 
(0.24 in.). 

2. Max. allowable run-out is 0.3 min (0012 
in.). 

MASTER CYLINDER 
Removal and Disassembly 

1. Read the cautionary notes at the begin¬ 
ning of the "Front Disc Brake” Section. 

2. Remove the right-side rear view mirror. 

3. Open the bleeder valve on the caliper, 
and pump all of the brake fluid out of the 
system. 

4. Remove the Ixinjo bolt which secures 
the brake line to the master cylinder, then 
remov e the rest of the brake line its desired. 

5. Remove the clamp bolts which secure 
the master cylinder, and remove the cylinder. 

6. Remov e the reserv oir cap (1), diaphragm 
plate (2), and diaphragm (3), then empty out 
any residual brake fluid. 

7. Remov e the brake lev er (4), then use ei¬ 
ther the special tool (Part No. 56019-111) or a 
suitable substitute to remove the dust cover 
stopper (.5). Remove the dust cover (6). 



Special Tool Dust Cover 

56019-111 


Removing tlu* ilust cover stopper 

8. Remove the retaining ring (7) using re¬ 
taining ring pliers, then remove the stopper 
(8), piston (9), primary cup (10), spring (II), 
and check valve (12) from die master cylinder 
Ixxlv (22). 

Matter Cylinder Auembly 



Retaining Ring Pliert 

Removing t)t<- retaining ring 

CAUTION: Do not attnnjit to renutve the 
secondary cup (13) from the piston as this 
uill da inage the cup 

9 Any remaining components such as the 
pressure switch (29), theiwav fitting (30), the 
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Master cylinder assembly 


1. Cop 

2. Plate 

3. Cop seol 

4 Broke lever 

5. Du*l teol stopper 

6. Dust teol 

7. Circlip 

8. Pitfon stopper 
9 Piston assembly 


10. Primary cup 

11. Spring assembly 

12 Check volve assembly 

13. Secondary cup 

14. Bolt 
IS Nut 

16. lockwasher 

17. Nut 

18. Bolt 


19. Bolt 

20 Washer 

21 Master cylinder mount¬ 

ing 

22. Master cylinder body 

23. Washer 

24. Banjo boll 

25. Dust cover 
26 Hose 


27. Gramme! 

28 Brocket 

29 Pressure switch 

30. 3-woy fitting 

31. Pipe 

32. Bolt 

33. Boll 

34. Washer 

35. Hose 


7. The necessary specifications for deter¬ 
mining the serviceability of the master cylin¬ 
der components are as above. 

Assembly and Installation 

1. Assembly is basically in the reverse 
order of disassembly. Make sure that all inter¬ 
nal parts are perfectly clean, and liberally coat 
them all with clean brake fluid before install¬ 
ing. 

2. Make sure that the primary cup and the 
check valve are not installed backwards, and 
make sure that they aren’t distorted or turned 
sideways after insertion. 

3. Use either the factors’ tool (Part No. 
56019-110) or a suitable substitute to install a 
new retaining ring in its groove in the cylinder 
wall. The same tool can be used to install the 
boot and boot stopper. 

4. Install the master cylinder so that the 
small projection is toward the throttle grip. 
Secure the lower camp bolts first, then secure 
the upper bolts. The bolts should be torqued 
to S5-75 in. lbs (0.63 -0.88 kg/m). 



/ Spocial Tool 
S6019-110 

Installing the* retaining ring 



brake lines (35) and pipe (31) may be removed 
at this time. 

Inspection 

1. Clean all parts in clean brake 'fluid, then 
blow them dry. Use compressed air to blow 
out all passages A clogged relief port will 
result in the pads dragging on the disc. 

2. Inspect the master cylinder bore and 
piston for signs of wear, rust, pitting, or dam¬ 
age, and replace as necessary. The master cyl¬ 
inder and piston must also be replaced if worn 
past their serviceable limit. 


3. Inspect the primary and secondary cups 
for signs of wear, damage, rotting, or swelling, 
and replace them as necessary. Leaking at the 
brake lever is an indication of Ixid cups. The 
piston must also be replaced if the secondary 
cup is damaged, however, it’s best to replace 
the cups as a set. 

4. Inspect the spring for signs of wear or 
damage, and replace it as necessary. 

5. Replace the rubber dust cover if it is 
damaged or aged. 

6. Inspect the fittings, hoses, and pipes for 
signs of wear, cracking, rust, or other damage 
and replace them as necessary. 



Standard 

Scrt ice Limit 

Mnvuirciiiriit 

Sing/c Disc 

Dual Due 

Single 

Dual 

Cylinder inside diameter 

Piston outside diameter 

Primary, second 
cup diameter 

Spring length {free) 

0.5512 ~ 0.552?) in. 
(1-1000- 11.013 mm) 
0.5-195 — 0.5500 in. 

( 13.957 - 13.981 mm) 
0.5708 - 0.5905 in. 

( 1 1.050 — 15 150 mm) 

2 008 in. 

(51.0 mm) 

0.0218 - 0.0205 in. 

( 15.870 — 15.913 mm) 

0 0231 - 0.0212 in. 

( 15 827 — 15.854 mm) 

0 0170 - 0.0073 in. 

( 16.450 - 16.950 mm) 
1.709 in. 

( 43 4 mm) 

0 5543 in. 

( 14.080 mm) 
0.5 172 in. 

( 13.900 mm) 
0.5709 in. 

( 1 1.500 mm) 
1.890 in. 

(48.0 mm) 

0.0280 in. 

( 15.950 mm) 
0.0209 in. 

(15.770 mm) 
0.6417 in. 

( 16.300 mm) 
1.594 in. 

(40.5 mm) 


Installing the* master cylinder 

5. Fill the master cylinder with brake fluid 
and bleed the system as described in the 
“Bleeding the Brake System" Section. Do not 
overtighten the master cylinder cap. 

BLEEDING THE BRAKE SYSTEM 

A mushy feeling at the brake hand lever can 
often be traced to air in the brake system. 
Brake fluid is not easily compressed, so that 
when the lev er is operated, almost all of the 
force applied to the lever is transmitted to the 
brake caliper. Air, on the other hand is easily 
compressed, so that any air in the system 
quickly compresses before the fluid does. This 
means that some of the lever travel is used in 
compressing the air without actually applying 
force to the caliper, resulting in inefficient 
braking. 

The brake system should be bled whenever 
the action at the hand lever feels soft or 
spongy, whenever brake fluid is changed, or 
whenever a brake line fitting has been loos¬ 
ened or disconnected. Bleed the brake system 
in the following manner: 
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NOTE: Read the cautionary notes at the 
beginning of the "Front Oise Brake" Sec¬ 
tion 

1. Remove the reservoir cap and check that 
there is plenty of fluid in the reservoir. The 
fluid level must he checked several times dur¬ 
ing the bleeding operation, and replenished as 
necessary If the fluid in the reservoir runs 
completely out at any time during the bleed¬ 
ing operation, air will enter the system, and 
the procedure will have to be begun again. 

2. Slowly pump the brake lever until no air 
bubbles can be seen rising up through the 
fluid from the holes at the lxittom of the reser¬ 
voir When no more bubbles appear, the mas¬ 
ter cy linder end of the brake system hits been 
purged of all air. 



Fill the reservoir to the level line 


3. Replace the reservoir cap, mid run a 
clear plastic hose from the caliper bleeder 
valve into a container. Pump the brake lever 
until it l>ecomes hard, then, while holding the 
lever squeezed, quickly open (turn coun¬ 
terclockwise) and close the bleeder valve. Re¬ 
peat the operation until no more air can be 
seen coming out into the plastic hose. During 
this process repeatedly check the fluid level in 
the reservoir, and replenish it as necessary'. 

4. If a double disc has been fitted, repeat 
the above Step on the other side. 

5. When the system has lx*en bled, replace 
the rubber cap on the bleeder valve(s), and 
check the fluid level in the reservoir once 
more. The handlebars must be turned so that 
the reservoir is level, and the fluid must come 
up to the level line scribed inside the reser¬ 
voir. 

NOTE: If twin brakes are used and it be¬ 
comes difficult to get a firm feeling at the 
lever, bleed the brake closest to the toaster 
cylinder first. Stretching the brake hoses 
while pumping up the system will help elim¬ 
inate air Indtbles trapped in the system. 

Rear Disc Brakes 

Read the preliminary procedures under 
“Front Disc Brake” before beginning any 
work. 

BRAKE PADS 
Replacement 

1. Remove the pad cover on the caliper. 

2. Remove the two clips from the pins. 

3. Hold down the anti-rattle springs and 
pull out the pins. Remove the pads and shims. 

4. To install new pads, remove the bleed 
valve cap and attach a plastic hose to the 
nipple, running the other end of the hose into 
a suitable container. 

5. Open the bleed valve slightly and push 
both pistons in as far as possible using one of 
the old pads. Close the bleed valve. 

6. Insert the pads and shims. Note that 
each shim is installed so that the triangular 
hole points towards the front of the motor¬ 
cycle. 
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Removing the pad pins 



Correct shim installation 


3. Remove the two caliper alien bolts and 
separate the caliper halves. 

4. Remove the piston dust seals and the 
caliper O-rings. 

5. Apply compressed air to the caliper fluid 
passages in order to remove the pistons from 
the caliper halves. 

6. Carefully pry out the piston fluid seals 
with a hooked tool. 

Inspection 

1. Check piston and caliper bore diameters 
against the following: 

Bore ID 

Standard 42.850-42.900 mm/ 

1687-1.689 in. 

Serviceable limit 42.92 mm/1.69 in. 


Piston OD 

Standard 42.788-42.820 mm/ 

1.685-1.686 in. 
Serviceable limit 42.75 mm/1.68 in. 

2. Clean all parts in clean brake fluid. The 
use of new seals is recoin mended. 

Assembly and Installation 

1. Assembly is the reverse of disassembly. 

2. Tighten the caliper alien Ixrlts to 20-23 
ft lbs (2.8—3.2 kg/m). 

3. Install the caliper as outlined in the 
"Rear Wheel (Disc Bake)” removal and in¬ 
stallation Section. 


7. Check the master cylinder fluid level. 
Pump up die brake system with the rear brake 
pedal until operation is normal before operat¬ 
ing the motorcycle. 

CALIPER 

Removal and Disassembly 

1. The caliper is removed along with the 
rear wheel. Refer to the "Rear Wheel (Disc 
Brake)" removal and installation Section. 

2. Remove the brake pads as outlined 
above. 


DISC 

Removal and Installation 

1. To remove the disc, bend down the lock- 
w-ashers and remove the mounting bolts. 

2. To install, tighten the bolts to 25-33 ft 
lbs (3.4-4.6 kg/m). 

Inspection 

1. Standard disc thickness is 6.9-7.1 mm 
(0.27-0.28 in.). Serviceable limit is 6 mm 
(0.24 in.). 



1. All*n boll 
2 Left coliptr holl 
3. Fluid t*ol 

4 Piilon 

5 Bleed volv* 


Rear caliper assembly 


6 . Blood volv* cop 

7. Pod cover 
8 Pin 

9 . Sbim 


10 Pod 

11. Anli-roltl* tpring 

12. Clip 

13. Dull tool 


14 Banjo boll 

15 Woihtr 

16. O-ring 

17. Caliper body 
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2. Max. allowable nin-out is 0.3 mm (0.012 
in.). 

MASTER CYLINDER 
Removal and Disassembly 

1. Remove the right side cover. 

2. Disconnect the brake line at the master 
cylinder, taking adequate precautions to wipe 
up the brake fluid that spills. 

3. Remove the two mounting bolts,and re¬ 
move tlie master cylinder from the motor¬ 
cycle. 

4. Remove the pushrod dust cover. 

5. Remove the master cylinder cap and 
pour off die brake fluid. 

6. Use a thin screwdriver to remove die re¬ 
tainer and take out the piston stopper and pis¬ 
ton. Do not remove the secondary cup from 
the piston as it will be damaged. 



Removing the retainer 

7. Remove the return spring and primary 
cup by applying compressed air to the brake 
fluid outlet hole. 

Inspection 

1. Clean all parts in clean brake fluid, then 
blow them dry. Use compressed air to blow 
out all passages. A clogged relief port will 
result in the pads dragging on die disc. 

2. Inspect the master cylinder bore and 
1 piston for signs of wear, rust, pitting, or dam¬ 
age, and replace as necessary Hie master cyl¬ 
inder and piston must also be replaced if worn 
past their serviceable limit 

3. Inspect the primary and secondary cups 
for signs of wear, damage, rotting, or swelling, 
and replace them as necessary. Leaking at die 
brake lever is an indication of bad cups. The 
piston must also be replaced if the secondary 
cup is dun aged, however, it's best to replace 
the cups as a set. 

4. Inspect the spring for signs of wear or 
damage, and replace it as necessary. 

5. Replace the rubber dust cover if it is 
damaged or aged. 

6. Inspect the fittings, hoses, and pipes for 
signs of wear, cracking, rust, or other damage 
and replace them as necessary. 

7. The necessary specifications for deter- 


mining the serviceability of the master cylin¬ 
der components are as follows: 

Standard 

Service Limit 

Cylinder inside 

diameter 0.6248 — $.6265 in. 

(15.870 — 15.913 mm) 

0 628 in. 

( 15.95 mm) 

Piston outside 

diameter 0.6231 — 0.6212 in. 

(15.827 — 15.854 nun) 

0 620 in. 

(15 75 nun) 

Cup 

diameters 0.618 — 0.667 in 

( 16.45 — 16.95 nun) 

0.642 in. 
(16.30 mm) 

Spring free 
length 1.62 in. 

(41.2 mm) 

1.54 in. 

(39.0 inm) 


Assembly and Installation 

1. Assembly is the reverse of disassembly. 
Be sure the spring is installed with the spring 
seat side facing out. 

2. Be sure that the primary' cup is properly- 
inserted and not turned or installed back¬ 
wards. 

Rear Hub 
DRUM BRAKE 
Disassembly 

1. Remove the rear wheel as described in 
the “Wheels Removal and Installation” Sec¬ 
tion. Refer to the accompanying illustration. 

2. Remove the axle nut (25), washer (27), 
and distance collar (24), then remove the axle 
(23) by withdrawing it through the left side. 

3. Remove the panel assembly (1) from the 
huh (10) then disassemble the panel assembly 
in the following manner: 

a. Remove the two cotter pins (9) and 
double washer (8) which secure the brake 
shoes. 

b. Use a punch to mark the original posi¬ 
tion of the brake aim lever (2) and the brake 
aim (5), then remove the pinch Ixilt (3) and 
lever. 

NOTE: Ijcxtr removal can he made easy by 
using a strew driver to pry at the pinch holt 
slot while pulling the lever off the cam 

c. Remove the dust seal (4), then re¬ 
move the brake shtx*s (f>) and aim (5) by 
prying the shoes up evenly and removing 
them along with the aim. 

d. Remove the brake return springs (7) 
from the sh(x*s. 

4. Separate the coupling assembly (15) 
from the huh (10), then disassemble it in the 
following manner; 

a. Remove the shock damper rubbers 
(12), distance collar (16), axle sleeve collar 
(20), and oil seal (19). 

b Tap evenly around the bearing (IS) 
inner race from the inside of the exxipling 


assembly (15) with a suitable drift until the 
bearing comes out. 

5. Tap evenly around the inner race of the 
panel side bearing (14) from the sprocket side 
until it comes out, remove the distance collar 
(13), then tap evenly around the inner race of 
the coupling assembly side bearing (11) horn 
the panel side until it comes out. 

6. The rear sprocket (28) am be removed 
by’ bending up the lock washer locking tabs, 
and removing the mounting nuts and bolts. 

NOTE: If just the sprocket is to he removed 
iif is not necessary to disassemble the huh. 
Remove the left-side mufflers , the sprocket 
mounting holts , the rear wheel , and then 
the sprocket. 

Inspection 

1. Clean all parts, other than the brake 
shcx*s, seals, and rubber dampers in a suitable 
solvent, then blow them dry . 

2. Inspect the brake drum for a warped, 
scored, or damaged condition, and replace it 



Measuring tin* rear litili 


as necessary. Measurements should be taken 
in no less than two different places. If the 
drum is stored or worn out of round it can be 
turned down as long as turning it doesn’t ex- 
toed the specified limits which are as follows: 


Standard 

Srri ice Limit 

7 874 - 7 881 in 

7.904 in. 

(20000 -200.185 mm) 

(200.75 mm) 



Panel assembly 
Brake cam lever 
Bolt 

Dust seol 
Broke cam 
Brake shoe 
Spring 


8 Double washer 
9. Cotter pin 

10. Drum assembly 

11. Bearing 

1 2. Shock damper ri 
13. Spocer 
14 Bearing 


15. Coupling 
16 Distance collar 

17. Balt 

18. Bearing 

19. Oil seal 

20. Sleeve collar 

21. Washer 


22. Nut 

23. Axle 

24. Distance collar 

25. Nut 

26. Catter pin 

27. Washer 

28. Rear sprocket 
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3. Inspect the brake shoes for excessive or 
uneven wear, or for oil or grease impregna¬ 
tion, anil replace them as necessary Surface 
glazing or high spots can be reimnetl bv sand¬ 
ing The sh(H*s should be measuretl in several 
spots, and thev must be unplaced if worn any¬ 
where past their serviceable limits which are 
as follows 


St-uuhirJ 

S«-rtl« 4 Limit 

0 1909 - 0 2H(> in 

0 US in 

•t Vi — 5 15 mm ) 

(3.00 nun) 


1 Inspect the brake return springs for a 
worn, pitted, collapsed, or otherwise dam¬ 
aged condition, and replace them as neces¬ 
sary The brake spring free length specifica¬ 
tions are as follows: 


SMnJarii 

■Sj-ri ire Liiinl 

2.02 in. 

2.72 in. 

(f>0.5 mm) 

(09.0 nun) 


Rear Brake Camshaft 



Measuring the brake camshaft 


5. Inspect the brake camshaft and backing 
plate for signs of wear or damage, and replace 
them individually or os a jxiir as necessary. 
These measurements are critical if efficient 
braking is to be maintained, and therefore 
should he done with micrometers as illus¬ 
trated. Tlit* service limits for these items are 
as follows: 



Standard 

Sen ue Limit 

Camshaft 

0.0070 - 0.6087 in. 

0.0020 in. 


(16.957 - 16.984 mm) 

(16.83 mm) 

Shaft hole 

0 0093 - 0.070*1 in 

0.676 t in. 


( 17.000 - 17 027 mm) 

(17.18mm) 


i 



Measuring the inside diameter of the camshaft hole 



Measuring rear axle run-mil 
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(S. Measure the rear axle run-out in the 
manner indicated, and replace it if mu-out 
exceeds (MXXS in. (0.2 mm). 

7. Inspect the rubber dampers for signs of 
cracking, damage, or rotting, and replace 
them as necessary. 

Assembly 

1. Assembly is in the reverse order of disas¬ 
sembly. Use new oil seals, locking tabs, and 
cotter pins whenever possible. 

NOTE: The small cotter pins which secure 
the Itrake shoes to the backing plate are 
sometimes difficult to locate. In a case like 
this , mec/imiic A inre in// work as a substi¬ 
tute. iMop it through the holes in the pivots 
at least twice. 

2. Use either the special factors' tools (Part 
Nos. 57001-139 and 57001-140), or a suitable 
substituc, when installing the hearings and oil 
seals. 

3. When installing die rear sprocket, 
torque the mounting nuts to 23-30 ft lbs 
(3.1-4.2 kg/m), and bend the locking tab up 
against a Hat of the nut, 

4. Lubricate the brake pivots, brake shoe 
anchor pins, brake return spring ends, and the 
brake camshaft surface and grtxive with 
grease. Be sure that the camshaft groove is 
filled, but take care not to overlubricate, as 
this may result in grease on the brake shoes 
and drum, 

DISC BRAKE 
Disassembly 

1. Remove die rear wheel from the motor¬ 
cycle. Remove the axle and brake caliper. 

2. Remove die sprocket nuts and washers. 
Remove the sprocket from the coupling. 

3. Separate the sprocket coupling from the 
wheel hub. 

4. Remove die coupling collar from the left 
and the coupling sleeve from the right of the 
coupling. 

5. Pry exit the bearing grease seal. Remove 
the circlip and tap out the bearing from the 
wheel side of the coupling. 

6. Remove the rubber dampers from the 
huh. Remove the disc-side collar. 

7. Unbolt and remove the brake disc. 

8. Pry out the grease seal on die disc side, 
remove the circlip, and reach through the huh 
from the disc side to tap out the left-side lx*ar- 
ing. Remove* the wheel hearing spacer. Re- 
move the other hearing in the same manner. 

Inspection 

1. Check die rubber dampers for damage 
and replace them if necessary. 

2. Clean die wheel bearings in a solvent, 
oil them lightly, and check operation. Bearing 
rotation should lie smooth, noiseless, and ef¬ 
fortless. Replace the lx*arings as a set if any 
one is damaged. 

Assembly 

1. Assembly is die reverse of disassembly 

2. Pack the lx*aring with a gcxxi grade of 
bearing grease. Use new- grease seals. 

3. Tighten the sprocket nuts to 25 -33 ft lbs 
(3.4-kg/m). 

FINAL DRIVE 

Removal 

NOTE: The drive chain may be cut or bro¬ 
ken uith a chain breaker if it is going to be 


discarded and rejdacecl. Otheneise, the 
chain must never be cut 

1. Remove the chain cover in the follow¬ 
ing manner: 

a. Remove the chain oil pump cover 
screws and cover on models so equipped. 

h. Slide kick the hose clamp and discon¬ 
nect tin* inlet hose from the pump One of 
the cover screws am he used to plug the 
hose to prevent oil leakage. 

c. Remove the left footrest and shift 
pedal. The damp Ixilt must lx* completely 
removed before the shifter can lx* removed. 

d. Remove die starter cover and cover 
gasket. 

e. Remove the chain cover mounting 
Ixilts, then remove the cover. 

f Remove the cotter pin from the clutch 
release lever, and disconnect the dutch 
cable. 

2. Loosen the cylinder exhaust flange bolts 
and the muffler mounting Ixilts for the two 
left-hand mufflers, and either remove or 
swing the pipes up exit of the way. 

3. Remove die lower mounting bolt from 
the left-side rear shock absorber. 

4. Loosen the diain adjusters and back off 
the adjusting nuts so tfiat the chain is as kxise 
as possible. 

5. Remove the rear axle cotter pin, loosen 
die axle nut, and push the rear wheel forward 
in the swing arm. 

6. Remove the engine sprocket in die fol¬ 
lowing manner: 

a. Remove the dutch pushrocf and 
sprocket guard. 

I). Bend liack the lockwasher locking tab. 

c. Secure the sprocket so diat it won’t 
turn by using the special tool (Part No. 
57001-118), a suitable substitute, or by en¬ 
gaging the transmission in I^ow gear, then 
remove the sprocket and disengage the 
chain. 

7. Disconnect the rear brake torque link at 
the rear hub, remove the brake rod adjusting 
nut and disconnect die r<xl from the lever by 
rotating the brake hacking plate, and remove 
the two pinch Ixilts and stoppers at the swing 
arm chain adjusters. 

NOTE: Remove the spring and link pin 
from the Irrake lever and put them back on 
the rod to avoid losing them. 

8. Push the left shock absorber exit of the 
swing arm. loop the chain over the swing arm. 
and slide the rear wheel out of the swing arm. 

9. Remove the nut from the swing arm 
pivot shaft, and withdraw the shaft. Tilt the 
swing arm until the pivot section dears the 
frame, then drop the chain Uirough the gap 

Inspection 

1. Check the drive chain for signs of wear, 
cracks on the rollers, bushings, or roller links, 
or for kinking or binding, and replace it if any 
of these conditions exist. Thoroughly lubriait- 
ing the chain may help free kinked or Ixmnd 
links. 

2. Replace the diain if it is worn more than 
2 % of its original length This am lx* deter¬ 
mined by measuring the diain in either of the 
following manner: 

a. Stretch the chain taut by using the 
chain adjusters, or by banging a 20 lb (10 kg) 
weight on tlx* bottom run of the chain. 

b. Remove the chain guard and measure 
the length of 20 links along a straight line 
from the center of the first pin to the center 
of the twenty-first pin. 
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c. If the length of the chain exceeds the 
standard length of 15.0 in. (381 mm) by 
more than 5 /ie in. (8 mm), the chain must 
be replaced. 



Measuring the chain 

3. Inspect both the drive (engine) and 
driven sprockets for signs of wear, damage, or 
a warped condition, and replace them as nec¬ 
essary if worn past the service limits given 
below: 

a. Engine sprocket diameter: 

900 


Standard 

Srriicc Limit 

3.376 — 3.384 in. 3 346 in. 

(85.76 —85.96 mm) (85 0 mm) 

woo 

Standard 

Srreirr Limit 

3.11 — 3.12 in. 3 08 in. 

(79.01-79.21 mm) (78.3 mm) 

b. Rear sprocket diameter and run-out: 

900 


Diameter 

/tunoijf 

Standard Limit 

Standard Limit 

8.560 in 8.484 in. 

(217.4 mm) (215.5 mm) 

under 0 012 in. 0.020in. 
(under 0.3 mm) (0.5 mm) 

1000 

Diameter 

Runout 

Standard Limit 

Standard Limit 

7.39 - 

7.41 in. 7.38 in. 

under 0.012 in. 0 020in. 

(187.77 ~ 

188.27 mm) (187.4 mm) 

(under 0.3 mm) (0.5 mm) 


in the hole in the sprocket, and bend up one 
side of the washer after securing the sprocket 
nut. 

4. Secure the sprocket nut to 87-108 ft lbs 
(12-15 kg/m). 

5. Use an oil seal guide (Part No. 57001- 
130) to prevent damage to the seal while in¬ 
stalling the chain cover. 

6. Rotate the rear wheel until the pin in¬ 
side the output shaft and the groove in the 
chain oil pump shaft are in alignment before 
installing the cover. 

FRONT FORKS 
Fork Tubes 

REMOVAL AND DISASSEMBLY 

1. Remove the front wheel as described in 
the “Wheels Removal and Installation" Sec¬ 
tion. 

2. Remove the front fender mounting bolts 
and fender. 

3. Remove the brake caliper and place it 
out of the vv-ay. 

NOTE: The caliper need not he discon¬ 
nected from the brake line ptpe, however 

the assembly should be tied to or rested on 

something to avoid bending the pipe. 

4. Remove the bolt (2) from the top of the 
tube if the fork is to be* disassembled once it’s 
removed If only the slider is to be removed, 
it may be done now by removing the alien lx>lt 
(30) from the bottom. 



Disassembling the fork tube and slider 



Measuring rear sprocket diameter 

Installation 

1. Installation is basically in the reverse 
order of removal. 

2. Make sure that the chain adjustment is 
loose enough to allow the engine sprocket and 
chain to fit properly, then readjust it af¬ 
terwards. 

3. Make sure that the lockwasher tab seats 


^ Clamp Holts 

\ 


NOTE: If you've removed or loosened the 
top bolt (2), the cylinder assemldy (19) tiill 
rotate and you won't be able to remove the 
alien bolt without the assistance of the spe¬ 
cial factory tool (Part So. 57001-142). 

5. If you wish to remove the entire fork leg, 
remove the top bolt (2) and the clamp bolts (6 
and 16), and pull the assembly down and out. 
If you use screwdrivers to spread the clamps 
on the stem head (4) and stem (15) assemblies 
the legs will come out more easily’. 

6. Invert the assembly and dump out the 
spring (18) and fork oil. If the alien bolt (30) 


has been removed, the inner tube assembly 
(19) will also come out. 

7. Remove the circlip (36) from the inner 
tube using snap-ring pliers, and remove the 
cylinder assembly (20) from the tube. 

8. Remove the dust seal (21) from die outer 
tube (25), dien remove the circlip (22) and oil 
seal (24) using a sharp hook. 

NOTE: Once the oil seal has been disturbed 
it must be replaced. 

INSPECTION 

1. Clean all of the components in a suitable 
solvent, then blow them dry'. 

2. Inspect all parts for signs of wear, scor¬ 
ing, stripped threads, warpage, or other dam¬ 
age and replace them its necessary . 

3. Inspect the inner tube for a bent condi¬ 
tion by rolling it across a flat surface, and have 
it straightened out if it isn’t too severely bent. 

4 Inspect the spring for a collapsed or 
damaged condition, and measure it to check 
its free length If the spring is shorter than 
19.09 in. (485 mm) for the 900 or 17.91 in. 
(455 mm) for the KXX) it must lie replaced. 
NOTE: If one spring i.s shorter than its sir- 
liceable limit, and the other is only margin¬ 
ally above the limit, it’s a good idea to re¬ 
place them both at this time. 

ASSEMBLY AND INSTALLATION 

1. Assembly is basically in the reverse 
order of disassembly Use new seals. 

On 1974 -76 forks, use die special tool for 
inserting the cylinder assembly into the inner 
tube. 

2. When installing new oil seals, use the 
special tool (Pail No. 57001-141) to install the 
seal. Lubricating the seal will make installa¬ 
tion easier 

If progressively-wound fork springs are fit¬ 
ted, install them with the close coils toward 
the top of the forks. 


Cylinder Ring 



Assembling the damper components with the spe¬ 
cial tool(1974-76) 



57001-161 

Assembling the fork tube (1974-76) 

3. Before tightening the top clamp, make 
sure that the flange surface of the bolt in the 
top of the tube is level with the top of the 
steering stem. 

4. Secure the upper clamp bolt to 140-155 
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Front fork assembly—exploded view 


II 


t. lock o**y 

2 Top boll 

3 O-ring 

4 Stem heod 

5. Clomp boll 

6. Clomp bolt 

7. lock wo»h*r 
8 Nul 

9. Woiher 


10. Heodlight *toy 

11. Heodlighl *toy 

12. Sloy guide 

13 Woiher 

14 Gotket 

15 Steering »tem 

16. Boll 

17. lockwo»her 

18. Spring 


19 Inner lube 

20 Cylinder 

21 Dull teal 

22. Circlip 

23. Wother 

24. Oil teol 

25. Outer lube 
26 Outer tube 
27. Gotket 


28. Drain plug 
29 Gotket 

30. Allen bolt 

31. Slud 

32 Axle 

33 Nut 

34. Reflector 

35. Rubber wother 
36 Circlip 



Installing the ml seal Lining up the tube in the triple damp 


in lbs (1 6- 1.8 kgm), and tin* lower clamp 
Im>1i to 40-43 ft lbs (5.4-6.0 kg/m). 


STEERING STEM 
Removal 

1 Remove the front wheel as desciilied in 
the “'Wheels Removal and Installation" Sec¬ 
tion. 

2. Remove the fender mounting bolts and 
fender. 

3 Remos e die Ixilt from the ixittoni of the 
headlight shell and the two screws from the 
sides, which serve to secure the beam as¬ 
sembly, and remove and unplug tin* beam as¬ 
sembly . 

4 l T nphig the turn signal wires, and dis¬ 
connect the main wiring harness connectors. 

5. Remove the torn signals and headlight 
shell after removing the mounting hardware. 

(i. Disconnect the tachometer cable at the 
cylinder head. 

7. Remove the mounting Ixilts which se¬ 
cure the instrument and ignition switch clus¬ 
ter. and remove the assembly Remove the 
gas tank. 

8. Remove the mirrors (if applicable), 
then disconnect the front brake 4 pressure 
switch wires. 

9. Remove the mounting holts for the 
master cylinder, the 3-way fitting, and the cal¬ 
iper, then remove the entire brake system 
while taking care not to damage the brake line 
pipe. 

10. Unbolt the handlebars and allow them 
to rest on the tubes as illustrated, then loosen 


*• } 


Removing tin- instrument cluster mounting bolts 




Siem Head Clftmp Boll* 


tf H 



Clamp holt locations 



Removing the lower damp holts 
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the 3 stem head clamp bolts, remove the stem 
head bolt, and remove the stem head. 

11. Rest die handlebars on the frame, re¬ 
move the two lower clamp bolts, the fork ears 
(headlight stay), and the fork tubes. 

12. Remove die steering stem locknut 
using a suitable hook spanner, and drop the 
stem out from the bottom. Remove the stem 
cap, upper inner race, and the bearings. 

CAUTION: When withdrawing the stem , 
he prefjared to catch the lower race ftearings 
in a suitable recejytacle. Always keep the 
two hearing groups separate for installation 
in their original locations. 

13. Remove the bearing races; only if they 
must be replaced, by drifting them out with a 
suitable soft face drift. Drove the lower race 
out from the top, and the upper race out from 
die bottom. Tap evenly around the circumfer¬ 
ence of the race while removing the races. 

Hook Spsnntr St*ermg Stem Lock 



Removing the stem locknut 



Removing the steering stem 



Drifting out the lower race 


14. Pull off the lower race which is pressed 
onto the steering stem by using eidier the 
special tool (Part No. 57001-135) or a suitable 
substitute. Try not to damage the grease seal 
under the race, or stretch it and pull it off over 
the race. 


Special Tool 



Pulling off the stem lower race 


Inspection 

1. Clean all parts, other than gaskets and 
seals, in a suitable solvent, and blow' them 
dry. 

2. Inspect all parts for signs of wear, 
stripped threads, or damage, and replace 
them as necessary'. 

e. Visually inspect the stem for a tilted con¬ 
dition and replace it if not perpendicular to 
the clamp. 

4. Inspect the bearings and races for signs 
of wear, scoring, or damage, and replace them 
as complete sets as necessary'. Bright spots on 
the inner portion of the race indicate ad¬ 
vanced wear, and may cause jerky steering. 

Installation 

1. Installation is basically in the reverse 
order of removal. 

2. Liberally oil the outer races and drive 
them into the head pipe using either the spe¬ 
cial tools (Part Nos. .57001-139 and 57001-138) 
or a suitable substitute such as a soft-faced 
drift. Be sure that they seat evenly in the 
pipe. 



Installing the raers using the special tools 


3. Oil the lower inner race and drive it 
into the stem using either the special tool 
(Part No. 57001-137) or a suitable substitute. 
The race can be driven on using the clamping 
edges of a rise if necessary, but this is hard on 
the bottom of the damp. 



Driving on the lower inner race 


NOTE: If the special tools are being used , 
install a new seal before driving on the race. 
If you are going to drive it on using the 
edges of a vise, it 's best to drive on the race 
and then stretch the seal on over the race. 

4. Liberally grease the bearing races, and 
stick the bearings in the grease. The upper 
race takes 19 bearings, and the lower race 
takes 20. 

5. Insert the stem into the frame head, 
then install the upper inner race, cap, and 
locknut. 

6. Use a suitable hook spanner to tighten 
the locknut until the stem moves smoothly 
and freely to either side, but no play exists in 
the bearings. 

7. Position the fork ears and guides be¬ 


tween the two halves of the stem assembly, 
then slide the fork tubes up through them so 
that they protrude about 1 Y* in. (30 mm) at the 
top. Snugging up the lower clamp bolt will 
hold the tubes in position. 


VA" (30 mm) 

r~ 


t 


Fork tubes properly positioned 

8. Position the handlebar assembly as il¬ 
lustrated, making sure diat all the wires and 
cables are correctly routed. 

9. Install the stem head, and secure the 
stem head bolt and the rear clamp bolt. 

10. Loosen the lower clamp bolt, position 
the fork tul>e so that the flange surface of the 
fork top bolt is flush with the upper surface of 
the steering stem head, then secure the upper 
and lower clamp bolts. The 3 upper clamp 
bolts should be secured to 140-1.55 in. lbs 
(1.6-1.8 kg/tn), and the two lower clamp bolts 



Fork tubes ready to be secured 


should be torqued to 40-43 ft lbs (5.4-6.0 
kg/m). 

NOTE: Secure the lower clamp bolts first, 

then the upper bolts. 

11 Mount and bleed the disc brake assem¬ 
bly as described in the “Front Disc Brake” 
Section. 

12. Mount and secure the ignition switch 
and instrument cluster, then mount, but do 
not secure, the headlight shell and turn sig¬ 
nals. 

13. Start, but do not tighten, the bolt 
which goes in the Ixittom of the headlight. Ad¬ 
just the vertical height of the shell, then se¬ 
cure the shell, the bottom bolt, and the turn 
signals. 

14. Connect the wiring harness connectors, 
then connect and install the headlight lamp 
unit. 

NOTE: The left him signal lead goes to the 

green wire , and the right lead goes to the 

gray wire. 

15. Mount and secure the front fender, the 
brake hose clamp, and the front wheel. 

REAR SHOCK ABSORBERS 

Removal, Disassembly and 
Installation 

1. Remove the mounting nut from the 
upper end, and the bolt from die lower end of 
each shock. If there is not sufficient clearance 
for the removal of die bottom mounting bolt, 
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it \m 11 lx* necessary to loosen or remove the 
mufflers on the side in question. 

2. Remove the mounting bolts for the 
chrome Kir, and remove the Kir. then pull the 
shtxk free of the mounting stud 

3 Disassemble the shock b\ aimpressing 
it until the upper keepers are free to lx* re¬ 
moved, then remove the keepers, aiver. and 
spring Tlie upper mounting eve can now be 
unscrewed and removed if it or the rubber 
stopper is to be replaced 

NOTH The shock cun he compressed in a 

rise cr hy pressing if against the floor while 

someone else re mines the kei’pirs 

4 Assembly and installation .ire in the re- 
v erst* order of remov al and disassembly If you 
want to look racy. it’s not necessary to replace 
the aiver 

Inspection 

1 Once the shtxk is disassembled, check 
its dampening action by pushing in the piston 
rcxl, and then pulling it Kick out The rod 
should slip smoothly in until seated, and 
should take more effort to pull it Kick out than 
to push it in. Both shixks should react to this 
test in the same manner 

2 Replace the shocks, preferably as a set, if 
one or Kith (ails the aKive test, if the seals 
leak, or if the rixl is lent 

SWING ARM 
900 

REMOVAL AND DISASSEMBLY 

1 Remove the rear wheel as described in 
the "Wheels Removal and Installation" Sec¬ 
tion 

2. Remove the rear shtxk absorber lower 
mounting bolts, then unscrew the swing arm 
pivot shaft nut. withdraw the shaft, and re¬ 
move the swing ann. 

3. Pull the sleeve (5) exit of each end of the 
swing arm 

4 Position tlie distance aillar (9) so that it 
seats against either bushing \6) % or at least so 


it's off center, then, using a suitable Kir as a 
drift, gently drift out the opposite side bush¬ 
ing Invert the swing arm and remove the 
remaining bushing 



Drifting oul a bushing 

INSPECTION 


1 Clean all parts in a suitable solv ent. then 
blow them dry 

2 Inspect the swing arm for stress signs, 
cracks. Ixmds. or other damage, and have it 
repaired or replace it as necessary 

NOTE .\>ii/ Fierc.vsan/ welding should he 
done hy a professional to assure rigidity and 
correct alignment. 

3. Inspect the sleeves for signs of wear or 
damage, and replace them as a set if either is 
in need of replacement. The standard ixitside 
diameter of a sleeve is 0.8653-0.8661 in. 
21.979-22 171 mm), and the sleeve must be 
replaced if worn past its serviceable limit of 
0 864 in (21 95 mm). 


Sleeve 



Measuring a sleeve for wear 


4 Inspect the bushings tor signs ot wear or 
damage, and replace them as a set if either is 
in need of replacement. The standard inside 
diameter of a bushing is 0.8712-0.S729 in 
22.12S—22 171 min), and the bushing must 
lx* replaced if worn past its serviceable limit of 
0 SSI in (22 37 nun 

5 Inspect the pivot shaft for signs of wear, 
scoring, excessive run-out, or other damage, 
and replace it as necessary\ Check the run-out 
with a dial indicator and a p.ur of V-blocks as 
illustrated. If the run-out exceeds the standard 
allowance of under 0.004 in. (under 0 1 mm), 
the shaft must be straightened or replaced 



Measuring a bushing 



ASSEMBLY AND INSTALLATION 

1. Assembly is in the rev erse order of disas¬ 
sembly. and instillation is in the rev erse order 
of removal. New O-rings and bushings should 
be used whenever possible, and the bushings 
should lx* oiled lx*fort* lx*ing installed 

2 Thorough!) grease the swing arm In ap¬ 
plying grease through the grease nipple until 
it nins out either end of the swing arm. then 
wipe oft the excess. 

3 Secure the pivot shaft to 87-108 ft lbs 
(12-15 kg/m). 

1000 

REMOVAL AND DISASSEMBLY 

1 Remove the mufflers Remove the rear 
wheel. 

2 Detach the brake hose* from tlie swing 
ami clips. 

3. Remov e the low er mounting Kilt of each 
shtxk absorlx*r. 

4 Remove the swing arm pivot shaft nut 
and pull out the piv ot shaft Remove the swing 
arm. Note the dust cap on either end of the 
swing ann. 

5 The swing ami needle bearings will K* 
damaged on removal Be sure to have new 
ones on hand prior to disassemblv Pull exit 
the swing ami sleeve. Reach through the 
swing arm with a suitable dnft and dnve out 
one <{ the needle lx*arings. Rejxnit tlie prixe- 
dure with the other. 


1 2 




1 Self-locking nut 

2 WaiHir 

3. Cop 

4. O ring 

5. SI..*. 

6 Suthing 

7 Swing orm 

8 Great, nipple 

9 Dittonce collor 

10 Pivot thoft 

11 Chain guard movntinfl 

bolt 1 

12 Woth.r 

13 Cham guard mounting 

bolt 2 

14 Cham odjutter ttapper 

mounting bolt 

15 Wother 

16 Chom odjutter ttopper 

mounting 
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17 Chom odjutter 

18. lock ngt 

19. Adjutter bolt 

20. Cotter pin 

21. Torque link 

22 Nut 

23 lock wother 


Swing amt—exploded vies 













Kawasaki 900-1000 


INSPECTION 

1. Measure the outside diameter of the 
suing arm sleeve at both ends. Standard di¬ 
ameter is 0.8656-0.8661 in. (21.987-22.000 
mm). Service limit is 0.8646 in. (21.96 mm). 
Replace the sleeve and both bearings if it is 
worn beyond this limit. 


2. Check the pivot shaft for a bent condi¬ 
tion and replace it if it is bent more than 0.008 
in. (0.2 mm). 


ASSEMBLY AND INSTALLATION 

1. Assembly is the reverse of disassembly. 


Lubricate the needle bearings with oil before 
installation, then apply chassis grease to the 
grease nipple until some shows at both ends of 
the suing arm. 

2. Tighten the pivot shaft nut to 58 -87 ft 
lbs (8.0-12.0 kg/m). 



Suing ami assembly (KZKXX)) 


1. Pi»of shaft nut 

2. Cop 

3 Needle bearing 

4 Swing arm 

5. Grease fitting 

6. Swing orm sleeve 

7. Pivot shaft 


8 lock washer 

9 Nut 

10 Safety clip 
11. Grommet 
12 Chain adjuster 

stopper mounting 
bolt 


13 Washer 

14 Chain odjuster 

Stopper mounting 
15. Chain odjuster 


16. locknut 

17. Adjusting bolt 

18. Torque link 
19 Balt 
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MODEL COVERAGE 
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MAINTENANCE 

NOTE: Common maintenance procedures 
are explained in detail in the “General 
Information ” section. 

LUBRICATION 
Motor Oil 

For use in all temperatures, Kawasaki recom¬ 
mends SAE 10W-40 motor oil, service rating 
“SE." SAE 10W-50 or 20W-50 am also he 
used. 

Checking Oil Level 

1. The KZ650/750 has a wet-sump lubrica¬ 
tion system, all of the oil being contained in 
the crankcases. 

2. A sight glass is provided just below the 
clutch housing on the right side of the engine 
to allow oil level to he checked. 



3. Be sure that the motorcycle is parked on 
the center stand and on a level surface. 

4. If the engine has just been shut off, allow 
it to sit for a few minutes before checking the 
Jevel. 

5. With the above conditions met, the oil 
level should be between the upper and lower 
level marks inscribed by the inspection glass. 
If the lev el is tix) low, add enough oil to bring 
the level up even with the top level mark. If 
the oil level is t<x> high, siphon some of the 
excess off. Do not overfill the crankcase. 

6. Ii the oil and filter have just been 
changed, the engine should be allowed to 
idle for several minutes before cheeking the 
level to give the filter c-ase a chance to fill up. 


Changing Oil 

1. The recommended oil change interval is 
18(X) miles or three months, whichever comes 
first. 

2. Oil should be changed when the engine 
is warm. This ensures more complete drain¬ 
ing, and makes it more likely that the oil will 
carry off any particulate matter with it 



Removing the drain plug 


3. With the motorcycle parked on the 
center stand, and a suitable container (at least 
3 l /2 qt. capacity) placed beneath the engine, 
remove the crankcase drain plug and allow the 
oil to drain off. .After draining seems to be 
complete, kick the engine over a few bines 
with the kickstarter to drain off the oil in the 
filter. This is not necessary if the filter is being 
changed at the same time. 

4. Install the drain plug and tighten it to 
10-12 12 ft lbs. 

5. If the filter is being changed, refer to 
“Oil Filter,” below. 

6. Add about 3.2 qts. (3.0 1) of SAE 10W- 
40, 10W-50 or 20W-50 oil to die crankaise. 
Start the engine and allow it to idle for a 
couple of minutes. Shut it off, let it sit a few 
minutes more, then check the oil level Add 
oil, if necessary, to bring the level up to the 
upper level mark. 

If the filter is being changes] at the same 
time, it will be necessary to add more oil (3.7 
qts./3.4.1). See the following section. 


Oil Filter 

I The oil filter should be changed at everv 
other oil change (36(X) miles/6 months). 

2. Proceed as outlined alxive ("Changing 
Oil,” Steps 2-4). Place the container beneath 
the oil filter. 

3. Remove the oil filter mounting bolt and 
take (xit the filter. 

4 Hold the filter element steady and twist 
out the filter bolt. 

5. Check the condition of the filter l>olt and 
filter cover O-rings. If they are knicked, flat- 
tened, hardened, discolored, or otherwise 
damaged, the O-rings should be replaced. 

6. Before fitting the new filter element, 
lightly oil the grommets on both sides. When 
installing the element onto the filter Ixilt, be 
sure tliat the grommets do not slip out of 
place. 


ELEMENT ELEMENT FENCE^ BOLT^ 


SPRING 



FLAT WASHER / 



Oil filter components 


7. Wipe off the large o-ring’s mating sur¬ 
face on the crankaise. Lightly oil the large 
o-ring and the filter bolt o-ring. 

8. Install the filter assembly and tighten 
the bolt to 13-16 ft lbs. 

9. Add 3.7 qts. (3.5 1) of the proper grade 
of oil to the crankaise and check the oil level 
as previously described. 

NOTE: If the filtir components have been 
completely disassembled, the correct rcas- 
semhly order is: filter bolt, filter cover, el- 
ment fence, spring, flat was fur, and filter el¬ 
ement. 


Front Forks (Standard) 

1 SAE 10W oil is recommended for 
KZ650-B front forks, SAE 15W for other mod¬ 
els. 


2. Fork oil should be changed ev ery 6000 
miles or 12 months, whichever comes first. 

3. Place a container beneath one of the fork 
sliders and remove the drain plug. Pump the 
slider up and down by applying the front 
brake and pushing on the forks until all of the 
old oil is expelled. Examine the plug gasket, 
replacing it if it is damaged, then refit the 
plug. 



Removing the tork drain screw 


Rep ait the procedure with the other fork 
slider. 

4. Examine the drained oil. If it contains 
water, or is exceptionally dirty, it may lie that 
the dust covers on top of the fork sliders are 
damaged and allowing foreign matter to get 
past. Check that the dust covers are properly 
secured and replace them if they are cracked 
or otherwise damaged. 

5. Support the front wheel off the grtxind. 
Remove the filler bolt from the top of the fork 
leg. On late models, the rubber cap must be 
removed first. 

6. Add the correct quantity of oil to each 
fork leg. This amounts to 165 cc (5.6 oz.) for 
KZ650-B models, and 160 cc (5.4 oz.) for later 
models. These amounts applv to routine oil 
changes. If die forks are being refilled after 
rebuilding, add an additional 20-30 cc 
(0.68-1.0 crz.) per fork leg. 

7. Inspect the filler bolt o-rings for damage 
and replace them if necessary. Install the bolts 
and tighten them securely. Install die cap, if 
fitted. 

8. .After sev eral miles of operation, check 
the area around die fork slider seals for leaks 
or seepage. Even a minimal amount will 
require replacement of the seals. A coating of 
grime building up in this area over a period of 
time is also indicative of ineffectiv e seals. 


Front Forks (Air-Type) 

CAUTION: Air fork adjustments must be 
co-ordinated with rear shock settings ac¬ 
cording to factory specifications. Refer to 
the “ Chassis ” section for proper settings. 

1. SAE 10W oil is recommended for air 
forks. 

2. Place the motorcycle on the center 
stand. 

3. Depressurize each fork leg by means 
of the air valve at the top of the fork legs. 

4. Remove the handlebars. 

5. Remove the fork drain screw at the 
lower end of the slider. Pump out the fork 
oil by pumping the forks up and down. 

6. Refit the drain screw, securing it with 
a non-permanent thread-locking compound. 

7. Remove the filler cap and pull out the 
fork spring. 

8. Add the proper amount of oil to each 
fork leg. 
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9. Fork capacities arc as follows. 

KZ 650 D/F 225 cc 

KZ 65011 270 cc 

KZ 750F 230 cc 

KZ 75011 260 ec 

NOTE: If the fork is being rebuilt, odd 
about 20 cc mote per leg. 

10. After refitting the filler caps, adjust 
front fork air pressure. See “Chassis.” 


Chasis Lubrication 

1 The swing ami pivot is fitted with a 
single grease fitting in the middle of the pivot 
A goixl glade ol chassis grease should he ap¬ 
plied about even 6.000 miles, or once a 
year—Nvlnchever comes first. 



Swing arm grease titling 


Apply the grease until some of it appears at 
both ends of the swing arm to ensure thorough 
lubrication. Wipe off (he excess. 

2. Even 2 years or 12,(XX) miles— 
whichever comes first—the wheel bearings 
and steering stem bearings should be re¬ 
packed. Refer to the “Chassis” section for 
procedure's. 

3. At 3,(XX) mile intervals, or more often if 
the machine is used in wet or inclement 
weather, various control and chassis pivot 
jioints should be lubricated with multi-pur- 
jxise grease or motor oil. These include the 
hand lever pivots, side and center stand 
pivots, and carburetor choke pivots. 


SERVICE CHECKS AND 
ADJUSTMENTS 

Drive Chain 

1. The chain should have about 20-30 mm 
(0.75-1.2 in.) of total up-and-down free-play 
measured in the middle of the lower chain 
nm. 

2. Before checking or adjusting the chain 
slack, the following conditions should be met: 

a. The motorcycle should be placed on 
the center stand so that the rear wheel is off 
die ground. 



'adjusting bol - 


STOPPER BOL 


■ LOCKN UT 



b. The transmission should lie placed in 
neutral; 

c. The chain should be clean and well- 
lubricated, 

d. The chain should hav e been checked 
for any tight spots by slowly rotating the 
wheel and checking for variances in the 
chain tension at different points. If a tight 
spot exists, the chain tension should be ad¬ 
justed to the prescribed free-play at the 
tight spot Note, howev er, that such a con¬ 
dition is indicative of a worn chain and 
probably worn sprockets, which should be 
replaced as s(x»n as possible. 

REAR DRUM BRAKE MODELS 

1. Back olf the rear brake adjusting nut sev ¬ 
eral turns. Remove the securing clip and 
loosen the brake anchor nut on tin* brake 
plate. 

2. Loosen the chain adjuster bolt locknuts. 

3. Remove the cotter pin and loosen the 
axle nut several turns. 

*4 Turn both chain adjuster bolts in by 
equal amounts until chain tension is approxi¬ 
mately correct. Make sure that the notch on 
each chain adjuster is aligned with the same 
corresponding swing arm mark on each side. 

5. Tighten the chain adjuster bolt locknuts. 

6. Spin the rear wheel and then apply the 
rear brake hard, and hold it on. While holding 
the brake on, tighten the axle nut. The axle 
nut should be tightened to 72-101 ft lbs. 

7. Recheck chain slack. Readjust if neces¬ 
sary 

8. Tighten the brake anchor nut and fit the 
securing clip. Readjust the rear brake. 
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REAR DISC BRAKE MODELS 

1 Remove the cotter pin and loosen the 
.torque link nut Remove the axle nut cotter 
pm and loosen the axle nut. 

2 lavosen the chain adjuster bolt locknuts 

3. Turn both chain adjuster bolts in by 
equal amounts until chain tension is approxi¬ 
mately correct. Make sure that the notch on 
each chain adjuster is aligned with the same 
corresponding swing arm mark on each side. 

4. Tighten tin* chain adjuster bolt locknuts. 
Tighten the axle nut to 72-101 ft lbs Recheck 
the chain tension. 

5. Tighten the torque link nut to 19-25 ft 
lbs. Fit the cotter pins to the axle and torque 
link nuts. 

Checking Chain Wear 

1. Chain wear is checked by measuring a 
length of chain and comjxuing it to the stan¬ 
dard specification. 

2, With the machine on the center stand, 
hang a weight of 10 kg (about 15 lbs) from the 
middle of the lower eliain mil. Measure the 
length of twenty chain links This will be 
twenty-one pins. Hu* standard length of a new 
chain is 317.5 mm (12.5 in.). The serviceable 
limit is 323 mm (12.7 in.). If the measured 
length between 21 pins exceeds this limit, the 
chain must be replaced. 



Checking chain wear 


Clutch 

1. Clutch cable adjustment must always be 
maintained at the proper specification. If the 
cable has insufficient free-play, the clutch will 
slip and rapidly burn out. If it lias too much 
play, the clutch will not disengage com¬ 
pletely, resulting in hard shifting and creeping 
at stops. 

2. Use the cable adjuster at the handlelxir 
or on the aible to maintain the correct amount 
of cable slack. The clutch hand lever should be 
able to be moved 2-3 mm (0.08-0.12 in.) 
measured between the lever and the lever 
holder before the clutch hep ns to disengage. 



I 

2 3 MM 


The clutch lever should have 2-3 mm ot pley be¬ 
fore the clutch begins to disengage 
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If clutch operation is not satisfactory after 
making this adjustment, proceed as follows; 

3. Loosen the locknut on the adjuster mid¬ 
way down the cable and screw the adjuster in 
as far as possihle, providing the cable with 
plenty of slack. 

4. Loosen the locknut on the cable adjuster 
at the hand lever and turn the adjuster so that 
there is a gap of 5-6 mm (0.20-0.24 in.) be¬ 
tween the adjuster and the locknut. 

5. Remove the clutch adjuster # cover. 
Loosen the adjuster locknut and back the ad¬ 
justing screw off two or three turns. 

6. Turn the adjusting screw in until it be¬ 
comes hard to turn. From this point, back the 
screw off x /i turn. Hold the screw in this posi¬ 
tion and tighten the locknut. 



Adjusting the clutch 


7. Take up all of the cable slack with the 
cable adjuster mid-way on the cable. Tighten 
the cible adjuster locknut. 

8. Make sure that the cable sheath is prop¬ 
erly fitted into its hole in the engine sprocket 
cover. 

9. Use the cible adjuster at the hand lever 
to adjust the cubic so that the hand lever cm 
be moved 2-3 (0.08-0.12 in.) measured be¬ 
tween the lever and the lever holder before 
the clutch begins to disengage. 



The twist-grip should have 2-3 mm of rotation 
before the slides begin to open 



When the throttle is pushed completely closed, 
there should be no clearance between the cable 
bracket and the stopper 



Throttle Cables 

1. When the cables are properly adjusted, 
it should be possible to rotate the twist-grip 
2-3 mm (0.08-0.12 in.) before the slides begin 
to open. Further, when the throttle is pushed 
completely closed, there should ge no clear¬ 
ance between the cable bracket and the stop¬ 
per. 

If either of these checks indicates that ad¬ 
justment is necessary, proceed as follows; 

2. Ixx)sen the locknuts on the cable ad¬ 
justers at the twist-grip and screw the ad¬ 
justers in as far as possible, giving the cables 
plenty of slack. 

3. Turn the decelerator cable adjuster out 
until tiiere is no clearance between the cable 
bracket and the stopper when the twist-grip is 
pushed to the complete!) closed position. 
Tighten the locknut. 

4 Turn the accelerator cable adjuster out 
until the twist-grip can be rotated 2-3 
(0.08-0.12 in.) before the slides begin to lift. 
Tighten the locknut. 

NOTE; If the cables cannot be properly ad¬ 
justed uith the adjusters at the hirst-pip, 

use those at the carburetors. 

5. To check that the cables have sufficient 
slack, start the engine and allow it to idle 
while turning the handlebars slowly from lock- 
tolock. Idle speed must not be affected. If it 
is, it is probable that the cables are too tightly 
adjusted, are incorrectly routed, or are bind¬ 
ing somewhere along their route. 


Brakes 

FRONT DISC 

Disc brakes need no attention other than a pe¬ 
riodic check of fluid level and pad wear. 

1. After removing the reservoir aip and 
rubber diaphragm, check to see if the fluid is 
up to the level mark on the inside of the mas¬ 
ter cylinder. If the level is below the level 
mark, add enough DOT 3 brake fluid to bring 
the level up to the mark Reinstall the dia¬ 
phragm and the Gip, and tighten securely. 

NOTE: The fluid level will drop slightly as 

the pads wear. 

2. Check the brake pad wear, and replace 
the pads in a set if either one is worn to the 
red limit line. 

Refer to “Chassis," for brake system ser¬ 
vice procedures. 

3. If the brake lever feels spongy, bleed 
the system. This procedure can also be 
found in "Chassis.” 

4 There should be3-5 mm (0.12-0.20 in.) 
of front brake lever travel. An adjusting bolt is 
fitted to the underside of the master cylinder 
for this purpose. If adjustment is necessary, 
bend up the tab on the adjusting bolt locknut, 
loosen the locknut, and turn the adjusting bolt 





The brake lever should have 3-5 mm of move¬ 
ment 


very slightly in one direction or the other so 
that the hand lever has the correct amount of 
travel. Hold the bolt in this position, and 
tighten the locknut to 13-16.5 ft lbs. Bend 
down the tab over one of the flats of the nut. 

This adjustment will usually not have to be 
reset once lev er travel is correct If the lever 
travel becomes excessive and the brake pads 
are satisfactory, suspect air in the brake lines. 
In this event, the system will have to be bled. 

REAR DISC 

1 The transparent master cylinder allows 
inspection of the fluid level without removing 
the master cylinder cap. If the fluid level is 
below the level mark, remove the cap and dia¬ 
phragm and add enough DOT 3 brake fluid to 
bring the level up to the mark. Reinstall the 
diaphragm and cup and tighten it securely. 

2 Check the brake pads for wear and ic- 
place them as a set if they are worn to the red 
limit line. 

3. The rear brake pedal should have 8-10 
mm (0.32-0.40 in.) of freeplav. If adjustment 
is necessary, loosen the brake pushrod lock¬ 
nuts and turn the pushrod until freeplav is 
corrected. Tighten the locknuts. 

NOTE; Before tightening the locknuts, he 
sure the sleeve is projnrbj seated on the 
brake nxl joint, as illustrated 



The rear disc brake pedal should have 8-10 mm 
of free play 


4. Brake pedal height should be 20-30 mm 
(0.8-1.2 in.) below the upper surface of the 
footpeg. If pedal height is too high, loosen the 
brake pushrod locknuts, slide down the dust 
cover, and shorten the pushrod, providing 
plenty of play in the pedal. Then adjust pedal 
position with the adjusting bolt. 

If pedal height is too low, loosen the adjust¬ 
ing bolt locknut and turn the bolt to y ield the 
proper height. Tighten the locknut. Check 
brake pedal travel, and adjust if necessary. 

REAR DRUM 

1. The rear brake pedal should have 20-30 
mm (0.8-1 2 in.) of freeplav before the shoes 
contact the drum Use the adjusting nut on 
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Be sure that the sleeve is properly seated on the 
brake rod joint 



Adjust the rear drum brake to give 20-30 mm ot 
pedal play before the linings contact the drum 


the hark of the brake rexl to make (his adjust¬ 
ment 

The adjustment should he made with the 
machine on its wheels and the weight of a 
rider on the seat. The pedal should he de¬ 
pressed lightly by hand to find tin* freeplay. 

2. After making this adjustment, check that 
the brakes do not drag after application 
Check the operation of the rear brake light 
and adjust if necessary. 

3. At rest, the brake pedal should be posi¬ 
tioned 20-30 mm (0.8-1.2 in.) below the 
upper surface of the foot peg. If adjustment is 
necessary, back off the brake adjusting nut 
and use the pedal stopper bolt to change the 
pedal height. Readjust the brake after this cor¬ 
rection is made 

\ A pointer is provided indicating brake 
shoe condition by means of a "usable range” 
when the brake is liilly applied. When the 
pointer leases this range, the brake shoes 
must be replaced. 

5. When the brakes are lolly applied, the 
angle formed by the brake nxl and the brake 
lever should be approximately fX)° If the 
angle exceeds this amount, brake effec¬ 
tiveness will be greatly reduced. If necessary , 



The angle between the brake lever and rod 
should be 00-90 when the brake Is fully applied 
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remoxe the brake lexei and imixe it one or 
more splines on the brake cam to restore the 
angle Du not disturb the brake xvear indicator 
xvhen this is done. 

Brake Light Switches 

The sxviti hes should be checked foi operation 
alter the brakes are adjusted The rear brake 
light sxxitch and adjuster nut are mounted on a 
slotted bracket The rear sxxite-h is adjusted l>x 
holding the sxxitch and turning tin* adjuster 
nut to olleet adjustment, \1oxmg the switch 
upon the bracket alloxxs (he brake light to turn 
on sooner Moxing it doxxn alloxxs the light to 
turn on later. Do not turn the sxxitc h to efh*ct 
adjustment as the* xxires xxill heroine* txxiste*d 
.uiel may break. Cenerally. the.brake* light 
should come on after the* pedal has inoxerl 
15 mm (()i> in.). 



TURNS ON LATER TURNS ON EARl IER 

Brake light switch adjustments 

The front sxxitch is activated by the* pressure 
of the* brake fluid in the* brake* line*. 'Hiis switch 
is not adjustable*; if defective*, it must be* re*- 
place*d 

Headlight Adjustment 

1. Set the machine about 25 feet away from 
the perpendicular to a xvall. preferably of a 
color xxliich reflects light xvcll. 

Hie machine should he* of] the stand, and 
xvith a rider putting his weight on the* machine 
as in ope*ration. 

2. Sxxitch on the* high beam. The headlight 
high beam should lx* parallel to the* ground 
and should hit the xvall directly in front of the 
machine. 

3. Vertical adjustment is made* by loosen¬ 
ing the two headlight she'll mounting holts 
slightlx and pivoting the* she'll up or down. 

1 lateral adjustment is accomplished by 
means of the* scre*x\- on the* right side* oi the* 
headlight. Turning the screw clockwise* will 
move* the* beam to the* left, turning it coun¬ 
terclockwise xxill moxe it to the* right 



Headlight lateral adjustment screw 


FUEL SYSTEM 

{uiei systeMii maintenance* inxolxes c leaning or 
replacing the air filtei. cleaning the fuel jiet- 
cock sediment cup and filter scie*cns. and 
cleaning the* carburetor float boxxls. 

The normal service* mte*rxal is 3,(XX) inile*s 
"Hie* air lilte*r clement should he* replaced 
e*x cry ti.(KK) miles. 

Air Filter 

I. Open the seat Liimtcxv and remoxe the 
.ur cleaner cap. It will he* nece*ssarx to lift tlu* 
end oi the* tank to dear (he cap Remoxe the 
air filter element. 



Air cleaner cap location 


2. Clean the* c*le*ment xxitli a high flash¬ 
point solxent. Do not use a solxe*nt such as 
kerosene eii any thing else* xvhich xxill leave an 
oily residue on the* eh*me*nt. Afte*r cleaning, 
dry (lie element by applying compressed air to 
the* inside* area 

3 After about fix e such cleanings, or ex cry 
(>,(XX) miles, the filter element should be re¬ 
placed xxitli a new one. 

1 Chock that the sjxmge gaskets arc* proj> 
erlx secured to the* element II they are not, 
stick (hem on xxitli an adhesixe. ii the* gaske*ts 
or the elc*menl itsell is damaged or holed, it 
should he replaced 

5. Installation is the* re*xe*rse of removal. 
When installing the* ;iir cleaner cap. screw it 
on until a click is hcarel. 

Petcock 

1. Tlx* pctcock has a sediment nip and a 
lilte*r screen just ahoxe it. and also has filt«*r 
screens on the* intake pipes inside the* gas 
tank. 

2. Shut the lue*l off. I'nscrexv anel remoxe* 
the sediment cup. Take* emt the* filte*r screen. 
Clean any dirt or debris from the* cup brush 
the* surface of the* filter screen to remoxe* any 
trapped foreign matter. Check the condition 
of the gasket and replace it il it is crushed or 
knickcd 



Petcock sediment cup components 
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3. If water was present in the cup, place a 
container beneath the pet cock and turn on the 
gas in the “reserve” position. Drain off the 
gasoline until there is no water left in the fuel. 

4. Refit the filter screen, the gasket, and 
the cup. Turn on the gas and check for leaks 
before operating the motorcycle. 

5. At longer intervals, the filter screens in¬ 
side the tank should be attended to. Discon¬ 
nect the fuel line from the petcock. Remove 
the gas tank and drain off the gasoline. Re¬ 
move the two screw's which secure the pet- 
cock to die tank. Carefully clean die intake 
pipe filters. Check the petcock sealing o-ring 
for damage and replace it if necessary. 

Carburetors 

1. Although thorough cleaning of the car¬ 
buretors necessitates their removal from the 
motorcycles, water and foreign matter can be 
removed from the flout bowls simplv by re¬ 
moving the drain plug and allowing the con¬ 
tents to drain into a suitable container. Be 
sure the petcrick is off‘before removing am of 
die drain plugs. 

2. It is also possible to clean the jets by 
removing the float bowls. Refer to the “Fuel 
System” section for procedures. 



Recommended Lubricants 


Engine 

SAE 10W-40. service rating "SE" 

SAE 10W-50, service rating ' SE 
SAE 20W-50. service rating SE" 

Front forks 
KZ650-B SAE 10W 
KZ650-C/D SAE 15W 
Other models SAE 10W 
Disc brakes 

DOT 3 standard hydraulic disc brake fluid 

Control cables 
Light motor oil 
Graphite-based lubricant 
Molybdenum-disulphide-based lubricant 

Tach, speedometer cables; throttle twist-grip 
Light duty grease 

Wheel and steering stem bearings 
Waterproof, medium-weight bearing grease 

Grease fitting 

Waterproof, medium-weight chassis grease 
Drive chain 

Lubricant developed specifically for motorcycle 
drive chains 


Periodic Maintenance Intervals© 


Periodic Maintenance Intervals® 


Weekly 

Engine oil level 

Tire pressure (check when cold) 

Battery electrolyte level 

Every 200 miles 
Lubricate chain 

Every 500 miles 
Check drive chain slack 
Check tightness of critical fasteners 

Every 1800 miles/3 months 
Change engine oil 

Every 3000 miles/6 months 
Check brakes and brake fluid level 
Check clutch 
Adjust carburetors 
Check cable free-play 
Check spokes and rim run-out 
Clean fuel system 
Clean and gap spark plugs 
Check point gap and ignition timing 
Adjust cam chain 
Check valve clearance 
Check drive chain wear 
Clean air filter element 
Perform general lubrication 

Every 3600 miles6 months 
Change oil filter element 

Every 6000 milea'12 months 
Check steering stem bearing play 
Check brake pads/lmings for wear 
Lubricate timing advance mechanism 
Replace air cleaner element 
Change disc brake fluid 
Lubricate swing arm 
Change front fork oil 

Every 12000 miles,24 months 
Repack wheel bearings and steering stem bear¬ 
ings 

Repack speedometer gear housing 
Grease drum brake cam 


©Based on normal usage after initial service and 
break-m are completed 


Maintenance Data 


Fuel capacity 

16 8 1 4 4 gal 

Oil capacity 

When changing oil only 

3 0 1/3.2 qts 

When changing oil and filter 

3 5 1 3 7 qts 

Front forks (each leg) 

KZ650-B 

165 cc/5.6 oz.© 

KZ650-C/D 

160 cc/5 4 oz.© 

KZ650-D F 

225 cc/7.6 oz © 

KZ650-H 

270 cc/9 1 oz.© 

KZ750-E 

230 cc/7.8 oz © 

KZ750-H 

260 cc/8.8 oz.© 

Tire pressure 

Front 

28 psi 

Rear (solo) 

32 psi 

Rear (two-up or high-speed) 

36 psi 

Battery 

Make Model 

YusaYBlOL 

Voltage/Output 

12v/10 ah 

Continuous charging rate 

1.0 amp 


©When refilling forks after rebuilding, add an ad¬ 
ditional 20-30 cc (0.68—1.0 oz ) per leg to the given 
quantities 


TUNE-UP 

Common tune-up procedures are explained 
in detail in the “General Information” sec¬ 
tion. 


Before each ride 
Safety items 
Operation of lights 
Cham adjustment 
Control cable adjustment 
Brake operation 


COMPRESSION TEST 

1. A compression check should be made 
before each tune-up since this will prov ide a 


general idea of engine condition. 

2. It-is necessary' to have a gauge with a 
flexible hose and die proper screw-in adapter 
(plug holes are 14 mm). 

3. The engine should be at operating tem¬ 
perature when checking compression. 

4. Remov e all of the spark plugs and fit the 
gauge to one of die plug holes. 

5. Close the choke and hold the throttle 
wide open while spinning the engine with the 
starter motor. Note the compression reading 
and repeat the test with the remaining cylin¬ 
ders. 

6. Compression may vary according to 
gauge tolerance and several other factors. 
However, it should normally be between 156 
and 185 psi. All cylinders must be within 15 
psi of diis range and of each other. 

CAM CHAIN ADJUSTMENT 

NOTE: iMte models have automatic cam 
chain adjustment. For earlier models with 
a manually adjusted chain, the procedure 
is as follows . 

1. Remove the contact breaker cover. 

2. With a IT mm wrench, turn the crank¬ 
shaft in the normal direction of rotation (clock¬ 
wise) about two turns. Then position the 
corner of the timing advance mechanism near 
the Nos. 2 and 3 timing marks so tliat it aligns 
with the stationary timing mark. 

NOTE: Do not turn the crankshaft hack- 
wards to achieve this alignment, if you go 
past the point ofaligment, continue turning 
the crankshaft in the normal direction of ro¬ 
tation. 

3. Loosen the cam chain tensioner locknut 
and back the bolt off a couple of turns. Cam 
chain tension will be set automatically. 

4. Tighten the tensioner bolt to 61-78 in. 
lbs. Tighten the locknut. 

5. Refit the contact breaker cover. 



Crankshaft position for cam chain adjustment 



Cam chain tensioner 
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t> H adjust limit does not rt*uu*(!\ excessive 
aim cl lain noise, it is probable that the ram 
chain or the cli.nn guides are worn to the jKiuit 
oi replacement 


VALVE ADJUSTMENT 
Checking Clearance 

NOTE. Yuh e eleiinnicc must he checked 

when the engine is COLD 

1 Remove the gas tank. Remove the igni- 
tion coils. 

2 Remove the cvlinder head cover holts 
and take oil the* cov er 

3 Remove the contact breaker cover 

l l'sum a IT mm wrench, turn the crank- 
shait over until the line marked "K\” on the 
evh.mst cam sproc ket is pointing forward and 
is aligned with the cvlinder head surface. 
With the engine in this position, clearance ran 
he chec ked at the exhaust v;ilves of cylinders 
Nos I and 3. 

5. With a feeler gauge of tin* proper thick¬ 
ness, measure the clearance at the exhaust 
valves of cylinders Nos. 1 and 3. (Cylinders 
are nmnbenxl conseeutivclv from Iclt to 
right.) 

The correct clearance is 0.0S-0. IS mm 
(0,(KX3-().(X)7 in.). A feeler gauge of the 
proper thickness should he a light slip fit be¬ 
tween the cam and the valve lifter. 11 the 
measured clearance is not within this range, 
the clearance must he adjusted bv substituting 
shims ol the proper thickness. Refer to “Ad¬ 
justing Clearance,’ below. 


I 



Cam sprocket position to check the valve clear¬ 
ance at the exhaust valves tor cylinders Nos. 1 
and 3 



Check valve clearance between the cam lobe 
and the tappet 


6. Turn the engine over until the line 
marked "Ex" for tin* exhaust aim sprocket is 
pointing towards the rear of the engine and is 
iiligned with the cylinder head surface. In this 
(Misition, the exhaust valves for the remaining 
two cylinders Nos. 2 and I) can lu* cluvked. 

7 To check the clearance of the intake 
valves, turn the engine over until the arrow 
marked ’*T" on the intake aim sprocket is 
pointing towards the rear of the engine and is 
aligned with the cylinder head surface. Cheek 
the 1 clearance of the intake valv es for cylinders 
Nos. I and 3. 



Cam sprocket position lor checking valve clear¬ 
ance at the intake valves tor cylinders Nos. 1 and 
3 


As lor the exhaust valv es, proper clairance 
is 0.0S-0.18 mm (0.003-0.007 in.). 

<S. Turn the engine over again until the 
arrow marked "T is pointing towards the 
front of tlu* engine and aligned with the cv lin¬ 
der head surface*. Check the clearance at the* 
intake valves for cylinders Nos. 2 and -I 


Valve Adjustment Chart 







PRESENT SHIM SIZE 


uoa i 

1090 

1091 

109? 

1093 

1094 

1095 

1096 

1097 

1098 

1099 

1100 

1101 

1107 

1103 

1104 

1105 

1106 

1107 

1100 

1109 

1U0 

till 

1112 

11*3 

1114 

TmiCMIU 

200 

705 

7 10 

7 15 

720 

7 25 

730 

2 35 

7 40 

2 45 

750 

7 55 

7 80 

7 05 

7 70 

7 75 

700 

7 05 

290 

795 

100 

105 

1 10 

1 15 

3 70 







VALVE CLEARANCE <mml 

000 -003 


7 ^ 


700 

700 

705 

7 10 

7 15 

770 

2 75 

7 30 

7 35 

7 40 

7 45 

2 50 

2 55 

780 

7 05 

2 70 

7 76 

780 

7 65 

790 

795 

100 

305 


0W -007 


700 

700 

705 

2 10 

7 15 

7 70 

7 75 

7 X 

7 35 

7 40 

7 45 

2 50 

7 56 

7 80 

205 

2 70 

7 75 

780 

7 85 

7 90 

795 

300 

305 

3 10 

0 00'0 18 

SPECIFIED CLEARANCE / NO CHANGE REOUIREO 

0 it -0 72 

205 

7 10 

2 15 

720 

7 75 

7 30 

735 

7 40 

2 45 

750 

2 55 

760 

265 

7 70 

2 75 

700 

7 05 

790 

795 

3 00 

105 

J 10 

3 15 

370 | 

rz 

0 2J'037 

2 10 

7 15 

220 

2 75 

2 30 

7 35 

7 40 

2 45 

750 

7 55 

780 

766 

2 70 

7 75 

700 

705 

290 

7 95 

300 

JOS 

3 10 

115 

370 



0 26 0 32 

215 

2 20 

7 75 

730 

2 36 

7 40 

7 45 

250 

2 55 

780 

205 

7 70 

2 75 

7 00 

7 05 

7 90 

7 95 

3 00 

305 

3 10 

3 15 

1 70 



0 33 -037 

220 

725 

7 X 

2 35 

7 40 

745 

750 

7 65 

780 

7 65 

7 70 

7 75 

700 

705 

790 

795 

300 

305 

3 10 

3 15 

3 70 



0 38 - 0 42 

2 25 

7 30 

7 35 

7 40 

7 45 

750 

7 55 

780 

766 

7 70 

2 75 

7 80 

706 

790 

795 

300 

306 

1 10 

3 15 

3 70 



043 0«7 

2 30 

735 

2 40 

7 45 

250 

7 55 

780 

7 65 

7 70 

7 75 

7 80 

70S 

790 

795 

100 

105 

3 10 

3 16 

370 



0 «0 0 52 

2 35 

2 40 

2 45 

750 

7 55 

7 80 

70S 

2 70 

7 76 

780 

7 65 

7 90 

795 

300 

105 

3 10 

115 

3 70 



0 53 -057 

2 40 

2 45 

750 

255 

780 

7 66 

7 70 

2 75 

780 

705 

290 

795 

100 

JOS 

110 

J 15 

370 



0 50 0 62 

2 45 

750 

756 

780 

706 

2 70 

7 75 

780 

705 

290 

795 

300 

305 

3 10 

115 

170 



063 067 

750 

755 

280 

766 

7 70 

7 75 

780 

785 

790 

295 

300 

305 

1 10 

3 15 

1 20 


0 60 0 »2 

755 

7 80 

765 

7 70 

7 75 

7 80 

7 06 

790 

7 95 

300 

305 

3 10 

115 

370 


^ ' 1 Mmuf* lh* C'*4f0nc* (wrf>#n coWI 

^ ? ChaO <v*»nt Ihim w» 

0 71 0 77 

2 60 

7 65 

2 70 

7 75 

780 

785 

790 

795 

3 00 

305 

3 10 

3 15 

J 70 

.A 

J Vrlch c‘44<anc4 m vertical column wi|h 

0 70 0 02 

265 

7 70 

2 75 

780 

765 

790 

795 

300 

305 

3 10 

3 15 

320 

. c 


Carry 


1 TN >him tpacliad «*♦'»*• th* fm*i nM** 

0 63 0 07 

270 

2 75 

780 

7 05 

790 

7 95 

3 00 

305 

) 10 

3 15 

3 70 

.A. 



mr 

-\0 

%K1 il th* on* |h*t anil giv* you I** 
rw<X>*' cl**f*nc* 

0M 0 92 

7 75 

780 

205 

790 

795 

J00 

JOS 

3 10 

J 15 

J 20 


V 

V4N* Li'ltf 


0 93 -097 

2 00 

785 

790 

7 95 

300 

305 

110 

1 15 

J 20 





tl 

iu y c. ' i 11 *’. <i rm L trinw . 

him whtch <i «rv*r«l *m«U** *nd tSan 

'««..>* th« cl**r*nc* 

0 96 10? 

765 

790 

2 95 

100 

JOS 

3 10 

3 15 

370 





n 

1 03 - 1 07 

790 

795 

3 00 

305 

3 10 

3 IS 

J 20 


^ Sh.f 



f r hit mial 1 °° 001 no< * 

1 09 1 12 

795 

J00 

305 

3 10 

3 15 

170 






/ J l_ J unctot xhm ih*m Th» m#y 

/ / cauM th* Ihim to pop Oul m h<*S rpm 

1 1J 1 17 

3 00 

305 

3 10 

115 

3 20 


_/ W s Uuunf • ■ IK1UV. «nfin* damaga 

i >0 1 22 

J 05 

3 10 

115 

3 20 


/ Cl*4»*nr« u to fr*Clur*. COutanf *>)•»»«« *n(in* 

/PsX h*c* 

i 21 l 27 

3 10 

115 

3 20 



W 3 Chtcfc the vifvi rWfncm with th* 

1 20 l 17 

1 15 

320 




propar matSod m IS* lot CSacfc m* 

/ IS* cla*r*nc* *1 any 0 lS»» cam povlion 

m#y mult in improper v *>«« war art* 

1 33 1 » 

3 20 










840 
























































































































































Kawasaki KZ650-750 


If the measured clearance is not within the 
proper range, the valves must be adjusted as 
outlined under “Adjusting Clearance,” below. 

Adjusting Clearance 

1. Valve clearance is adjusted by remo\ing 
the fitted shim from beneath the valve lifter 
and fitting another thicker or thinner one. 

2. First it is necessary to find the true valve 
clearance. If the clearance is not within the 
specified range, use feeler gauges between 
the cam and valve lifter until the true clear¬ 
ance is determined. The feeler gauge blade 
should be a light slip fit. 

3. Remove the camshaft. Remove the valve 
lifter. This procedure is outlined below. 

4. Remove the installed shim and check 
the size marked on it. Refer to the “Valve Ad¬ 
justment Chart,” find the measured valve 
clearance and the present shim size. Where 
the two lines intersect, find the correct new 
shim to install. Shims are available in size's 
from 2.0-3.2 nun in increments of 0.05 mm. 



Valve litter (tappet) and adjusting shim 


5. Before adjusting the valve clearance, 
note the following points; 

a. never put shim stock beneath the 
shim; it may pop out. 

b. never grind a shim, this may cause it 
to fracture. 

c. if the smallest available shim will not 
yield the proper clearance, the valve seat is 
probably worn. In this case, inspect the 
valve seat and stem installed height. Refer 
to the "Engine and Transmission” section. 

6. After fitting a shim of the correct size as 
derived from the “Valve Adjustment Chart," 
refit the camshaft and recheek the clearance in 
the normal manner. 

CAMSHAFT REMOVAL AND 
INSTALLATION 

CAUTION: On late models, the cam chain 
and the valve timing marks of the cam 
sprockets i cas changed. The chain on early 
models was a single-row type , late models 
have a hy-vo chain. Early cam sprockets 
are marked with arrows and “T” letters , 
later models have "IX” and “ Z6EX ” marks 
on 650s and “ Z7EX ” on 750s for valve 
timing. 

To remove the camshaft(s) lor valve adjust¬ 
ment, proceed as follows: 

1. Turn the crankshaft over until the “T 
mark lor cylinders Nos. 1 and 4 is aligned with 
the stationary timing mark. This puts those 
cylinders at top dead center. 

2. Remove the screw and remove the 
tachometer pinion holder stopper. Pull the 



Remove the tachometer pinion holder stopper 


tachometer pinion holder and pinion with 
the tach cable off the cylinder head. 

3. Remove the cam chain tensioner. 

4 Remove the earn chain upper chain 
guide sprocket (4 alien bolts). 

5. Remove the camshaft eap bolts and 
remove the caps 

6 Remove the camshafts. Lixip a length 
of wire or the like around the aim chain so that 
it won’t fall into the crankcases. 

7. To install the camshafts, first make 
sure that the crankshaft is still positioned so 
that the “T" mark for cylinders Nos. 1 and 4 
is aligned with the stationary timing mark. 

8. Pull the camshaft chain taut to remove 
any kinks in it Install the exhaust camshaft 
noting th.it the notched end of the aunshaft 
goes to the right side of the engine. Position 
the exhaust aim so that the arrow marked “T” 
on the cam sprocket is pointing towards the 
front of the engine and is aligned with the cyl¬ 
inder head surface. Keeping the cam in this 
position, pull the cam chain taut and l<x>p it 
over the earn sprocket. On late models the 
exhaust cam is installed so that the “Z6EX” 
or “Z7EX” mark is aligned with the cylinder 
head surface. 

9. Install the intake camshaft, positioning 
it so that the arrow marked "T” on tin* aim 
sprtxket is pointing towards the rair of the 
engine and is aligned with the cylinder head 
surface. On late models, the mark on the in- 



The notch on the end of the cam must be posi¬ 
tioned on the right side 



Align the arrow marked “T” with the cylinder head 
surface. On late models the mark "Z6EX” is to be 
aligned 



Correct positioning of the intake cam sprocket 
(early models) 


take cam sprocket which should be aligned 
with the cylinder head surface is indicated 
by the letters “IN.” 

10. Find the cam chain pin pointed at by 
the exhaust cam “T” arrow or “Z6EX”/ 
“Z7EX” index mark. With this pin as “zero,” 
count off thirty-six (36) pins on early models 
with the single-row chain, or forty-five (45) 
pins on late models with the hy-vo chain. Be 
sure that the index mark on the intake cam 
sprocket points towards this 36th pin or be¬ 
tween pins 45 and 46 on hy-vo chain en¬ 
gines. If it does not, the camshafts are not 
properly aligned, and engine damage will be 
the result if the engine is rotated. 



1. T-marked Arrow 
2 Inlet Camshaft Sprocket 
3. Exhaust Camshaft Sprocket 

4 T-marked Arrow 

5 #1.4 TDC Mark 

Correct valve timing (early models) 



When installing the cam caps, match the number 
on the caps with the number on the head. Install 
the caps so that the arrows point towards the 
exhaust side of the engine 
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3 Cam chain 6. ’Z6EX - ' or "Z7EX" mark 


Correct valve timing tor lete models 


II Before installing tlif camshaft caps, 
note that tlu* caps are identified l»y a number. 
Match the number on the cap with that on the 
cylinder head. Install the caps so lluit the 
arrows <Mi the caps point towards the exhaust 
side of the engine. 

12. Partially tighten the left-inside earn 
caps first to seat the camshaft. Then tighten 
the cap bolts in the order shown in the illus¬ 
tration until tlte proper torque of 7.9-10.8 ft 
lbs is reached. 



13. Install the upper chain guide sprocket 
assembly and tighten the alien holts to 
6.5-7.9 ft lbs. The holts should he secured 
with a non-permanent thread-locking com¬ 
pound. 

14. Install tlu* cam chain tensioner as¬ 
semble Note that tlu* red side of the assembly 
gasket must face the cylinder. Apple liquid 
gasket to both sides of the assembly holt 
washers. Tighten tlu* holts evenly to 5.1-6.5 ft 


coeer. The timing adxance mechanism is fit¬ 
ted onto the crankshaft behind the breaker 
point base plate. 

Replacement 

1. Points sets are available complete eeith 
condensers already mounted on the breaker 
plate. Disconnect the primary wires at the 
connectors. Carefully pull the wires through, 
noting the proper routing. Remove the three 
screws which secure the breaker plate. Wlien 
the new plate is fitted, position it so that the 
securing screws are approximately centered in 
their slots, and adjust tlu* point gaps and the 
ignition timing. 

2. If the points are purchased separately, 
disconnect tlu* primarx wire at each point set, 
remove tlu* securing screws, and remove the 
old points. When installing new* jxiints, note 
that the proper installation of the insulating 
washers at the primary terminal is critical. U 
improperly installed, no spark will occur. 
There is a small insulating washer which fits 
around the terminal bolt and two insulating 
washers, one immediately on either side of 
the terminal bracket All connectors (con¬ 
denser, primary wire, points spring) are made 
on tlu* outer sides of these washers (i.e., no 
connector must touch the bracket, which is a 
ground). 

3. New points max - have a protective coat¬ 
ing on the contact surfaces to present (nida¬ 
tion. Clean off these surfaces xxith a non-oily 



Removing the contact breakers 


solvent before attempting to start the ma¬ 
chine. 

4. If the motorcycle xxill not start iinmedi- 
atelx id ter installation of new points, check 
that the primary wire connections are tight, 
that the insulating washers at the primarx ter¬ 
minal are properly installed, and tliat the cun- 
tact surfaces are thoroughly cleaned. 

5. Condensers are easily replaced after dis¬ 
connecting the lead at the primary terminal, 
and removing tlu* securing screxv. 



Capacitor securing screw 


Gapping 

FEELER GAUGE METHOD 

Periodic gapping is necessary to compensate 
for erosion of the contact surfaces due to elec¬ 
trical arcing and for wear of the fiber heel. As 
the heel xvears, the points xxill open later rela¬ 
tive to the rotation of the crankshaft, thus re¬ 
tarding the time slightly. 


lbs. 

15. Recheck the valve timing before rotat¬ 
ing the engine. Turn the engine over slowly at 
first. If anx resistance is felt, stop at once and 
determine the cause. Improper valve timing 
max cause the valves to hit tlu* pistons or each 
other. Turn the engine through several com¬ 
plete revolutions and realign the **T” mark for 
cylinders Nos. I and 4 Check that the cam 
sprocket marks are still aligned as lx*fore. 

16. Applx a small amount of high tempera¬ 
ture grease to the tachometer pinion shaft, 
and insert tlu* pinion and pinion holder into 
the cylinder head S<*cure the pinion holder 
xxith the holder stopper and screxv. 

17. Lubricate all of the top end compo¬ 
nents before refitting tlu* cylinder head cox er. 

CONTACT BREAKER POINTS 
Location 

Hu* points and condensers are fixated on tlu* 
right end of tlu* crankshaft beneath the points 



1 Contact breaker 

adjusting plate 

2 Contact breaker base 

ptate 

3. Contact breaker 

4 Nut 

5 Lockwasher 

6. Flat washer 

7 Large insulator 

8 Spring 

9 Small insulator 

10. Contact breaker lead 
11 Bolt 

12. Flat washer 

13. Large insulator 

14 Capacitor lead 

15 Capacitor 

16 Contact breaker plate 
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Contact breaker assembly 
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Points should be filed (if necessary) and 
cleaned before gapping. 

1. Remove the points cover. 

2. Turn the engine over until one of the two 
sets of points is hilly open. 

3. With the proper feeler gauge blade, 
check the gap. The proper specification is 
0.3-0.4 mm (0.012-0.016 in.), and the blade 
should be a slip fit between the points if the 
gap is correct. 



Checking the point gap. Loosen the screws indi¬ 
cated by arrows to adjust the gap 


4 If adjustment is necessary, loosen the 
screws which secure the point set to its plate, 
and use a small screwdriver at the pry point 
provided to adjust the gap. 

CAUTION Lixrsen the screws just enough 
to allow the point s to he moi ecl. If loosened 
too much, the points uill snap shut instead 
of holding the gap. 

5. Tighten the* screws and recheck the gap. 
It ina) change slight!) when the screw is tight¬ 
ened. 

6. Repeal the procedure with the remain¬ 
ing points set. Try to adjust both sots so that 
the feeler gauge blade has the same “feel in 
both sets This will help to ensure accurate 
timing 

7. If it is not possible to gap the points eor- 
rectly, the fiber heel is evidently worn, the 
points should then he replaced. 

DWELL METER METHOD 

Point gap can also be adjusted with the aid of a 
dw ell meter if one is available. “Dwell” is the 
amount of time the points are closed relative 
to crankshaft revolution and is expressed in 
degrees. 

The adjustment is made with the engine 
idling, the positive meter connections lead to 
the priman wire terminal, and negative lead 
to the engine (ground). 

With the meter set to the "S cylinder" 
range, the proper dwell specification will be 
23.75°; if set to the "4 cylinder range, it will 
be 47.5°. 

Increasing the point gap will decrease the 
dwell reading, and vice-versa. 


Lubrication 

1 It is necessary to occasionally lubricate 
the aim follower fiber heel and the pivot point 
of the contact breaker. This minimizes wear 
and ensures that the timing will remain accu¬ 
rate for a longer period. A worn heel will re¬ 
tard the timing. 

2. A small dab of grease thigh melting 
point, if possible) should be applied to the 
lubricator wick so that the lubricator can dis¬ 
tribute it onto the breaker cam. A drop of 


engine oil should be applied to the pivot 
point. 

3. I i both cases it is imperativ e that aire be 
taken to keep the lubricant away from the 
points contact surface. 

4 The lubricating wick should be adjusted 
so that it just contacts the breaker cam. 

IGNITION TIMING (BREAKER 
POINT IGNITION) 

The timing advance mechanism behind the 
breaker plate is fitted with marks which in¬ 
dicate piston position when they are aligned 
with the stationary timing mark (visible 
through the inspection hole in the breaker 
plate). There are two sets of marks, identified 
1.4 and 2.3 to indiaite which cylinders they 
represent. 



Timing advance mechanism ignition timing 
marks 

The timing marks on the advance mecha¬ 
nism are interpreted as follows; T" indicates 
top dead center, “F" is the fixed advanced fir¬ 
ing point, which is when the plug fires before 
the automatic timing adv ancer comes into play 
and is about 10° BTDC. An additional pair of 

Observing the breaker plate, note that the 
jxiints set on the left are marked “1.4.” They 
control the timing lor those two cy linders. The 
right hand points, marked “2.3,” control the 
timing for the remaining cylinders. 

Dynamic Timing 

1. Clean and gap both sets o! points as de¬ 
scribe! previously. 

2. Ihx)k up the strobe light according to 
the directions of the light’s manufacturer to 
pick up the impulses from the No. 1 (left out¬ 
side) cylinder. 

3. Start the engine and adjust the idle, if 
necessary, to the recommended idle speed. 



Stationary timing mark 


4. Aim the light at the timing marks v isible 
through the inspection hole in the points base 


plate. At idle, the “F” mark should align with 
the timing index mark. 

5. To check ignition timing at full advance, 
increase the engine speed until the motor is 
turning 3,000-3,400 rpm. At this point, the 
timing index mark should be between the two 
fiiII advance marks scribed into the timing ad¬ 
vance mechanism. 

6. If adjustment is necessary, loosen the 
two screws which secure the 1.4 points to the 
breaker plate and rotate the points using a 
screwdriver at the pry point provided until 
timing is correct. L(X)sen the two screws just 
enough to allow the points to be moved. 

If it is not possible to achieve correct timing 
by moving the points alone, center the secur¬ 
ing screws at the median adjustment position. 
Then loosen the three screws which secure 
the breaker plate itself. Rotate the plate until 
the timing is corrected. 

7. Repeat the procedure, this time having 
the strobe light pick up cy linder No. 2. If ad¬ 
justment is necessary , loosen the two screws 
which secure points set 2.3 to its plate, and 
use a small screwdriver at the pry point pro¬ 
vided to move the set so that proper mark 
alignment is achieved. Tighten the screws. 

<5. If it is not possible to achieve full ad¬ 
vance* alignment without moving the breaker 
base plate or points set 2.3 all the way to the 
end of their range of allowable travel, it is pos¬ 
sible that the points are either incorrectly 
gapped, or that they are worn to the point 
where they must be replaced. 

9. If other troubles are encountered, see 
Troubleshooting' below. 

Static Timing 

1. Connect one of the test light or tester 
leads to the primary wire terminal for the 
points set "1.4. Ground the other lead to the 
engine. 

2. If the test device is not self-powered, 
turn the ignition switch on and be sure the kill 
switch is in the "on" position as well. 

3 Turn the engine* over in the normal di¬ 
rection of rotation until the ”F" mark for cy lin¬ 
ders 1 and 4 align with the timing index mark. 
The test instrument should react at the instant 
these marks align, indicating that the points 
have opened. II they do not, loosen the two 
screws and rotate the points so that the points 
are just opening when the marks align. If it is 
not possible to do so and the points have been 
moved to the end of their possible adjustment 
range, set them at the median position and 
tighten the screws. Loosen the three breaker 
base plate screws and rotate the plate so that 
coned timing is achiev ed. 

4 Repeat the procedure with points set 



Adjusting the timing 
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3. Cam cham 6 ’'Z6EX" or "Z7EX" mark 

Correct valve timing (or late models 


11. B<*fore installing tin* camshaft caps, 
note that the caps ;ue identified hy a number. 
Match the number on the aip with tluit on the 
cylinder head. Install the caps so tluit the 
arrows on the caps point towards the exhaust 
side of the engine. 

12. Partially tighten the left-inside cam 
cups first to seat the camshaft. Then tighten 
the cap bolts in the order shown in the illus¬ 
tration until the proper torque of 7.9-10.8 ft 
lbs is reached. 





Cam cap bolt tightening sequence 

13. Install the upper chain guide sprocket 
assembly and tighten the alien bolts to 
6.5-7.9 ft lbs. The bolts should be secured 
with a non-permanent thread-locking com¬ 
pound. 

14. Install the cam chain tensioner as¬ 
sembly. Note that the red side of the assembly 
gasket must face the cylinder. Apply liquid 
gasket to both sides of the assembly bolt 
washers. Tighten the bolts evenly to 5 1-6.5 ft 
lbs. 

15. Rechixh the valve timing before rotat¬ 
ing the engine. Turn the engine over slowly at 
first. If am resistance is felt, stop at once and 
determine the cause. Improper valve timing 
may cause the vabes to hit the pistons or each 
other. Turn the engine through several com¬ 
plete revolutions and realign the *T mark for 
cylinders Nos. I and 4. Check that the cam 
sprocket marks are still aligned as IxTore 

16 Apply a small amount of high tempera¬ 
ture grease to the tachometer pinion shaft, 
and insert the pinion and pinion holder into 
the cylinder head Secure the pinion holder 
with the holder stopper and screw. 

17. Lubricate .ill of the top end compo¬ 
nents before refitting the cylinder head eo\ er. 

CONTACT BREAKER POINTS 
Location 

The points and condensers are hx-.ited on the 
right end of the crankshaft beneath the points 
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eoxer. The timing adxanee mechanism is fit¬ 
ted onto the crankshaft behind the breaker 
point base plate. 

Replacement 

1. Points sets are available complete with 
condensers already mounted on the breaker 
plate. Disconnect the primary wires at the 
connectors. Carefully pull the wires through, 
noting the proper routing. Remove the three 
screws which secure the breaker plate. When 
the new plate is fitted, position it so tluit the 
securing screws are approximately centered in 
their slots, and adjust the point gaps and the 
ignition timing. 

2. If the points are purchased separately, 
disconnect the primary wire at each point set, 
remove the securing screws, and remove the 
old points. When installing new points, note 
that the proper installation of the insulating 
washers at the primary terminal is critical. If 
improperly installed, no sjuirk will occur. 
There is a small insulating washer which fits 
around the terminal bolt and two insulating 
washers, one immediately on either side of 
the terminal bracket. All conned or s (con¬ 
denser, primary wire, points spring) are made 
on the outer sides of these washers (i.e. . no 
connector must touch the bracket, which is a 
ground). 

3. New points may have a protective coat¬ 
ing on the contact surfaces to prevent oxida¬ 
tion. Clean off these surfaces with a non-oik 



Removing the contact breakers 

solvent before attempting to start the ma¬ 
chine. 

4 If the motorcycle will not start immedi¬ 
ately .dter installation of new points, check 
that the primary wire connections are tight 
that the insulating washers at the primary ter¬ 
minal are properly installed, and tluit the con¬ 
tact surfaces are thoroughly cleaned. 

5. Condensers are easily replaced .liter dis¬ 
connecting the lead at the primary terminal, 
and removing the securing strew. 



Capacitor securing screw 

Gapping 

FEELER GAUGE METHOD 

Periodic gapping is necessary to compensate 
for erosion of the contact surfaces due to elec¬ 
trical arcing and for wear of the fiber heel. As 
the heel wears, the points will open later rela¬ 
tive to the rotation of the crankshaft, thus re¬ 
tarding the time slightly. 



1 Contact breaker 

adjusting plate 

2 Contact breaker base 

plate 

3 Contact breaker 

4 Nut 

5 Lockwasher 

6 Flat washer 

7 Large insulator 

8 Spring 

9 Small insulator 

10 Contact breaker lead 

11 Bolt 

12 Flat washer 

13 Large insulator 

14 Capacitor lead 

15 Capacitor 

16 Contact breaker plate 


Contact breaker assembly 
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Points should be filed (if necessary) and 
cleaned before gapping. 

]. Remove the points cover. 

2. Turn the engine over until one of the two 
sets of points is fully open. 

3. With the proper feeler gauge blade, 
check the gap. The proper specification is 
0.3-0.4 mm (0.012-0.016 in.), and the blade 
should be a slip fit between the points if the 
gap is correct. 



Checking the point gap. Loosen the screws indi¬ 
cated by arrows to adjust the gap 


4 Ii adjustment is necessary, loosen the 
screws which secure the point set to its plate, 
and use a small screwdriver at the pry point 
provided to adjust the gap. 

CAUTION; Iaxm’ii the screws just enough 
to allow the points to he moved If loosened 
too much, the points will snap shut instead 
of holding the gap. 

5. Tighten the screws and recheck the gap. 
It may change slightly when the screw is tight¬ 
ened. 

6. Repeal the procedure with the remain¬ 
ing points set Try to adjust both sets so that 
the feeler gauge blade lues the same “feel * in 
both sets. This will help to ensure accurate 
timing. 

7. 11 it is not possible to gap the points cor¬ 
rectly, the fiber heel is evidently worn; the 
points should then be replaced. 

DWELL METER METHOD 

Point gap tun also be adjusted with the aid ol a 
dw ell meter if one is available. “Dw ell” is the 
amount of time the points are closed relative 
to crankshaft resolution and is expressed in 
degrees. 

The adjustment is made with the engine 
idling, the positive meter conned ions lead to 
the primal) wire terminal, and negative lead 
to the engine (ground). 

With the meter set to the “8 cylinder” 
range, the proper dwell specification will be 
23.75°; if set to the ”4 cylinder” range, it will 
be 47.5° 

Increasing the point gap will decrease the 
dwell reading, and vice-versa. 


Lubrication 

1. It is necessary to occasionally lubricate 
the aim follower fiber heel and the pivot point 
of tlie contact breaker This minimizes wear 
and ensures that the timing will remain accu¬ 
rate for a longer period. A worn heel will re¬ 
tard die timing. 

2. A small dab of grease (high melting 
point, if possible) should be applied to the 
lubricator wick so that the lubricator can dis¬ 
tribute it onto the breaker aim. A drop of 


engine oil should be applied to the pivot 
point. 

3. In both cases it is imperativ e that care be 
taken to keep the lubricant away from die 
points contact surface. 

4 The lubricating wick should be adjusted 
so that it just contacts the breaker cam. 

IGNITION TIMING (BREAKER 
POINT IGNITION) 

The timing advance mechanism behind the 
breaker plate is fitted with marks which in¬ 
dicate piston position when they are aligned 
with the stationary timing mark (visible 
through the inspection hole in the breaker 
plate). There are two sets of marks, identified 
1 4 and 2.3 to indicate which cylinders they 
represent 



Timing advance mechanism ignition timing 
marks 

The timing marks on the advance mecha¬ 
nism are interpreted as follows. “T” indicates 
top dead center, ”F” is the fixed advanced fir¬ 
ing point, which is when the plug fires before 
the automatic timing advancer comes into play 
and is about 10° BTDC. An additional pair of 

Observing the breaker plate, note that the 
points set on the left are marked "1.4.” They 
control tlie timing for those two cylinders. The 
righthand points, marked “2.3,” control tlie 
timing for the remaining cylinders. 

Dynamic Timing 

1. Clean and gap both sets of points as de¬ 
scribed prev iously. 

2. Ihxik up the strobe light according to 
the directions of tlie light’s manufacturer to 
pick up the impulses from the No. 1 (left out¬ 
side) cylinder. 

3. Start the engine and adjust the idle, if 
necessary, to the recommended idle speed. 



Stationary timing mark 


4. Aim the light at the timing marks visible 
through the inspection hole in the points base 


plate. At idle, the “F” mark should align with 
the timing index mark. 

5. To cheek ignition timing at full advance, 
increase the engine speed until the motor is 
turning 3,000-3,400 rpm. At this point, the 
timing index mark should be between the two 
full adv ance marks scribed into the riming ad¬ 
vance mechanism. 

6. If adjustment is necessary, loosen the 
two screws which secure the 1.4 points to the 
breaker plate and rotate the points using a 
screwdriver at the pry point provided until 
timing is correct. Loosen the two screws just 
enough to allow the points to be moved. 

If it is not possible to achieve correct timing 
by moving the points alone, center the secur¬ 
ing screws at the median adjustment position. 
Then loosen the three screvvx which secure 
the breaker plate itself. Rotate the plate until 
the timing is corrected. 

7. Repeat tlie pnx*edure, this time having 
the strobe light pick up cy linder No. 2. If ad¬ 
justment is necessary, loosen the two screws 
which seen re points set 2.3 to its plate, and 
use .i small screwdriver at the pry point pro¬ 
vider! to move the set so that proper mark 
alignment is achieved. Tighten the screws. 

S It it is not possible to achieve full ad¬ 
vance alignment without moving the breaker 
base plate or points set 2.3 iill the way to the 
end of then range of allowable trav el, it is pos¬ 
sible that tlie |M)ints are either incorrectly 
gapped, or that they are worn to the point 
where they must be replaced. 

9. II other troubles are encountered, see 
"Troubleshooting” below. 

Static Timing 

1. Connect one ol die test light or tester 
leads to the primary wire terminal for the 
points set “1.4.” Ground the other lead to the 
engine. 

2. If the test device is not self-powered, 
turn the ignition switch on and be sure the kill 
switch is in the “oil” position as well. 

3. Turn the engine over in the normal di¬ 
rection of rotation until the “F” mark for cylin¬ 
ders I and 4 align with the timing index mark. 
Tlie test instrument should react at the instant 
those marks align, indiaiting that the points 
have opened. If they do not, loosen the two 
screws and rotate the points so that the points 
are just opening when the marks align. If it is 
not possible to do so and the points hav e been 
moved to the end of their possible adjustment 
range, set them at the median position and 
tighten the screws. Loosen the three breaker 
base plate screws and rotate the plate so that 
correct timing is achieved. 

4. Repeat the procedure with points set 
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2 3, first lot at mu tin* engine so that the tuning 
marks lor those cvlmders an* hr ought into 
alignment with the stationan timing mark II 
adjustment is necessarx. hxisen the two 
screws which secure these punts and rotate 
them so that correct timing i‘ achievrxl 
Tighten the screws and rcvhcik the timing 

Troubleshooting 

1 II the static method is list'd, the reaction 
of the test light or meter should he jxisitive 
when the points open If the instrument 
seems to hesitate before indicating that the 
points aie open, it nun he because of ilefec- 
tise condensers or diltv oi pitted points sur- 
laces 

2 II it is necessarx to mo\t* the base plate 
or the points plate to tilt* extreme end of the 
adjustment range to effect proper timing, the 
points or points heel is probabb worn to the 
limit, and the set should hi* replaced. 

3. II the dynamic method is list'd, the 
various timing marks should hold their posi¬ 
tions steadik at gi\en rpms. If thev seem to 
mmo enaticallv, check the condition of the 
timing advance mechanism bt'hind the base 
plate. Check for weak or broken springs or 
stiff movement of the advancer weights. 
When the breaker earn is turned so that tin* 
weights move outwards, and then is released, 
it should return to the original position If it 
does not, the springs are too weak and must 
he replaced. Try penetrating oil to ease move¬ 
ment of the mechanism if it is stiff If this fails, 
replace the mechanism. 

IGNITION TIMING (ELECTRONIC 
IGNITION) 

The ignition timing is preset. No routine 
adjustment is required. 

CARBURETORS (650) 

Carburetor adjustments to be made dining a 
tune-up include checking the float level, idle 
speed .uid mixture, and carburetor synchro¬ 
nization. 

Adjusting Float Level 

1. Float level is a measure of the amount of 
gasoline which will he in float howls timing 
operation, \\1iile it is a critical specification, it 
will not normally need readjustment once 
properly set FNxit level, therefore, need not 
be checked at ever) tune-up. hut should be 
attended to from time to time. 

2. Float level is checked with the carbu¬ 
retors in place on the motorcycle. To do this, a 
special gauge (Part no. 57(X)l-208) is needed. 

3. Shut off the fuel petcoch Remove the 
drain plug of one of the carburetors and fit the 
fuel level gauge Turn the petcock on. Fuel 
should flow into the float bowl until it is 
2.5-4.5 mm (0.09S-0.177 in.) below tlie edge 
of the carburetor Ixxly .is shown in the illustra¬ 
tion. 

•I If the fuel level is not correct, remove 
the carburetors and take off the float l>ow|(s). 
Bend tin* float tang a small amount Bending 
the tang up lowers the fuel level, while bend¬ 
ing it down raises the fiiel level 

5. All carburetors must have the same fuel 
level Mea.Mire .ill before* changing am. Note 
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that the measured flmt level will he inaccu¬ 
rate if the llrxit needle tip is worn, or if there is 
foreign matter on the needle seat. 

Idle Speed, Mixture, 
Synchronization 

NOTH: The following adjustments must be 
made when the engine i.v at opnating tem¬ 
perature. Other time-up operations (lake 
adjustment, ignition timing, etc.) should be 
perftinned first. 

1. letter mtxlels have pilot air screws on 
the sides of the carburetor Ixxlies. To adjust 
the pilot air screws, screw each one in until it 
is lightlv seated, then hack it out two turns. 

2. Early mtxlels have pilot fuel screws fit¬ 
ted under the fltxit howls. They are covered 
with plastic extenders and need not be ad¬ 
justed unless they have been disturbed. In 
this case, remove the extenders, and turn 
each pilot fuel screw in until it is lightly 
seated, then hack it out P/n turn. Fit tin* 
extenders so that the small ridge points to¬ 
wards the front. 

3. After tilt* engine has run lor about five 
minutes to attain operating temperature, ad¬ 
just the idle speed to 950-1,050 rpm bv 
means of the idle adjusting screw 

-1. Hcmove the gas tank and supply gas to 
the carburetor?, bv means of longer fuel lines. 
Removal of the tank is necessary to gain access 
to the carburetor throttle slide adjusting 
screws. 

5. Remove the carburetor caps. 

6. Fit the vacuum gauges to the fittings 
provided on the manifolds. 



Adjusting the air screw 


7, Stall the engine and allow it to reach 
operating temperature. 

S With the engine running at idle, close 
the vacuum gauge dampers uf fitted* until 
needle iluetiiation is less than 3 tin llg 

9 Normal vacuum at idle should he 
19-2-1 cm Hg. The maximum allowable dif- 
lerence between am two cylinders is 2 cm 
llg II adjustment is necessary, loosen the 
throttle slide adjusting screw lix knut si and 
turn the adjusting screw s) so that .ill lour car¬ 
buretors show the Mine vacuum reading 
Backing the screws out decreases vacuum, 
while screwing them in increases it 



Pilot screw and extender 



Adjusting the throttle slides 
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CARBURETORS (750) 


Tune-Up Specifications 


The 750 models are equipped with four CV- 
type carburetors. 

Adjusting Float Level 

Float level is checked with speeial gauge 
Part No. 57001-1017. Correct float level is 
3.0-5.0 mm (0.12-0.20 in.) below the bot¬ 
tom edge of the carburetor body. 

Refer to the "650’' section for details, if 
necessary'. The procedure is the same, only 
the specification differs. 

Idle Speed, Mixture, 
Synchronization 

NOTE: The following adjustments must 
be made when the engine is at operating 
temperature. 

1. The idle mixture is preset. Adjustment 
is not necessary. 

2. Idle speed is 1,000-1,100 rpm and is 
adjusted by means of the knob between car¬ 
buretors #2 and #3. 

3. Remove the gas tank and supply gas to 
the carburetors by means of longer fuel 
lines, 

4. Remove the rubber cap from car¬ 
buretor No. 3 and disconnect the vacuum 
hoses from Nos. 1, 2, and 4. 

5. Attach the vacuum gauges. 

6. Turn the fuel petcock lever to the 
“PR1” position. 

7. With the engine idling, close the vac¬ 
uum damper valves until flutter is less than 
3 cm Hg. 

8. Engine vacuum at idle should be about 



650 

( 1976 - 79 ) 

650 

( 1981 ) 

750 

COMPRESSION 

Cranking pressure (psi) 

156-185 

156-185 

156-185 

Max allowable variation (psi) 15 

15 

15 

VALVE CLEARANCE 

Intake (mm/in.) 

0.08-0.18/ 

0.08-0.18/0.003-0.007 

0.08-0.18/0.003-0.007 

Exhaust (mm/in.) 

0.003-0.007 

0.08-0.1 a' 

0.08-0.18/0.003-0.007 

0.08 - 0.18/0.003 - 0.007 

IGNITION 

Spark plugs 

Type 

0003-0 007 

NGK B-7ES 

NGK B-7ES 

NGK B-8ES 


ND W22ES-U 

ND W22ES-U 

ND W24ES-U 

Spark plug gap (mm/in.) 

Champion N-4MC 
0.7-0.8/0.028-0.032 

0.7-0.810.028-0.032 

0.7 -0.8/0.028 - 0.032 

Breaker point gap (mm/in.) 

0.3-0.4/0.012-0.016 

na 

na 

Dwell (degrees) 

<D 

na 

na 

Ignition timing 

Static (degrees BTDC) 

10 @ 1500 rpm 

10 @ 1500 rpm 

10 @ 1500 rpm 

Fully advanced (degrees 
BTDC) 

35 @ 3200 rpm 

35 @ 3200 rpm 

35 @ 3200 rpm 

CARBURET ION 

Idle speed (rpm) 

950-1050 

950-1050 

1000-1100 

Pilot screw setting (turns 
out) 

Pilot air screw 

2 



Pilot fuel screw 

1 1/8 

preset 

preset 

Vacuum range (cm Hg.) 

19-24 

19-24 

22 

Uniformity (cm Hg.) 

2 

2 

2 


*D If read on a dwell meter 4 cyl - scale 47,5 . On 
an "8 cyl" scale 23.75 


22 cm Hg. The difference between cylinders cylinders is greater than this, use the syn- 
should be less than 2 cm Hg. chronization screw between the carburetors 

9. If the difference between any two to effect adjustment. 


ENGINE AND TRANSMISSION 


NOTE: Engine rebuilding techniques and 
procedures are explained in detail in the 
“General Information ’ section. 


ENGINE REMOVAL AND 
INSTALLATION 

1 Drain the oil and the oil in the filter. 
.After draining is completed, tighten the oil 
drain plug to 9.5-12.0 ft lbs., and the oil filter 
bolt to 13-16 ft lbs. 

2. Remove the gas tank. 

3. Remov e the side covers. 

4. Remove the ignition coils 

5. Disconnect the alternator 4-pin con¬ 
nector and the green lead. Disconnect the 
starter motor lead from the solenoid. Pull the 
solenoid off the electrical panel. 

6. Remove the air cleaner housing mount¬ 
ing bolts from both sides of the housing. 

7. Remove the baffle plate. 

8. Remove the carburetor assembly. 

9. Remove the ducts from the air cleaner. 

10. Disconnect the breather hose from the 
breather cover. 

11. Remove the air cleaner housing. 

12. Remov e the left footpeg. 

13. Remove the shift lever. 

14. Remove the starter motor cover 

15. Remove the two clutch cable clamps 
from the frame. Remove the engine sprocket 
cover bolts and remove the cover. Remove 
the cover knock pins if they remain in the 
crankcase. 



Remove the baffle plate 


16. Remove the clutch pushrod. Discon¬ 
nect the neutral switch lead from the switch. 

17. Disconnect the clutch cable from the 
hand lever. Remove the cable from the motor¬ 
cycle along with the engine sprocket cover. 

18. Remove both mufflers. 

19. Disconnect the rear brake light spring. 

20. Disconnect the battery negative lead 


from the engine. Disconnect the blue and 
brown rear brake light switch leads. 

21. Disconnect the black, green, and 
blue/red contact breaker point leads. 

22. On rear drum brake models, back off 
the brake adjusting nut to give the pedal 
plenty of play . On rear disc brake models, 
remove the rear brake master cy linder. Run 
down the brake pedal adjusting bolt to 
depress the pedal as much as possible. 

23. Remove the right footpeg. 

24. Disconnect the tach cable from the cyl¬ 
inder head. 

25. Loosen the rear brake torque link nut, 
the axle nut, and back off the chain adjuster 
bolts. Move the wheel forward as far as pos¬ 
sible. 

26. Remove the engine sprocket nut. 

27. Jack die engine up slightly to facilitate 
mounting bolt removal. 

28. Remove the engine mounting bolts. 
The rear upper bolt has a spacer. 



Engine mounting bolts (right side) 
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Removing a valve guide 


lion. I lent (lit* head to 248-302° K. He sure the 
set linns ar<‘ in place on tin* guides before in¬ 
stallation Ht* sure the guides art* fullv st*alc*d. 

Alter installing a guide, it must he roamed 
to tilt* proper si/o. 1st* tool No. 57001 162. 

10. After installing now guides, tin* valve 
seat si ion 111 ho roeut and tin* salves lapped in. 



Velve seat width measurement point 


Cutting 

1. To determine whether the valve seat 
needs to he cut, earn out the following test 
using machinist’s dye. 

NOTE: The valve ami guide must he in vtr- 

viceahle condition for the test to he conclu¬ 
sive 

2. Apply the dve to the valve seat and lap 
the valve into place. Note where the dye ad¬ 
heres to die valve seating surface. 

3. The valve seating surface must he in die 
middle of the valve face. Check diat the seat 
in the head is the proper thickness (0.5-1.0 
mm/0.02-0.04 in ). 

4. If die valve seat requires tutting, use a 
45° cutter first. Do not cut any more material 
than is absolutely necessary, or it may he im¬ 
possible to adjust the* valves after you are 
done. 

5. Use a 30° cutter on the intake valve seats 
to cut die surface inside the seating area. Use 
a 60° cutter on tlx* surface outside tin* seating 
area. On exhaust valve seats, the 60° cutter 
only is required 



Valve seat profile 
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(i. After the seats have been recut, lap the 
vah es into place 

7 Install the \al\es and measure the dis'- 
tanee from the spring seating area in the head 
to the end of the \al\t* stem Since cutting 
removes material from die valve seat, a 
thinner valve adjustment shim will prolmhtv 
have to ht* fitti*d Refer to the accompanying 
chart alter measuring the valve height. 



Measure velve height after cutting 


NOTE: If valve height exceeds 37.54 mm no 
shim is available to give the correct valve 
clearance In this case, replace the valve 
and remeasure. If a new valve does not 
measure less than this amount, the cylinder 
head must he rtylaced. 


Service 


Vatu' Height 

Stea survment 
mm) 

Assembly uith 
this shim 

After du cking icihe 
cleararue. final ilurn may 
be in this range 

36 60-36.64 

2.85 mm 

2 85-3.20 mm 

36.65-3669 

2 80 

2.80-3.20 

36 70-36.74 

2.75 

2.75-3 15 

36.75-36 79 

2.70 

2.70-3.10 

36.80-36.84 

2.65 

2.65-305 

36.85-36.89 

2.60 

2.60-300 

36.90-36.94 

2 55 

2.55-2.95 

36.95-36.99 

250 

2 50-290 

37.00-37.04 

2.45 

245-2.85 

37.05-37.09 

2 40 

240-2.80 

37.10-37.14 

2.35 

2.35-2.75 

37.15-37.19 

230 

2.30-2.70 

37.20-37.24 

2.25 

2.25-265 

37.25-37 29 

2 20 

2.20-2.60 

37.30-37.34 

2.15 

2.15-2.55 

37.35-37.39 

2.10 

2.10-2.50 

37.40-37.44 

2 05 

205-245 

37.45-37.49 

2 00 

2.00-240 

37.50-37 54 

200 

200-235 


CYLINDERS AND PISTONS 

1. Make a visual inspection of die cylinder 
hare, noting any imperfections. The cylinder 
walls should he uniformly smooth 

2. Widi an inside micrometer, measure 
tin* diameter of each cylinder bore at three 
places along its length. The measurement 
points should he about 10 mm (0.4 in.) below 
the top of the cylinder, 60 nun (2.4 in.) below 
the top, and 20 mm (0.8 in.) from the bottom 
of die cylinder Make measurements in two 
directions, 90° apart, both jiarallel to and jxt- 
pcndiculur to the piston wrist pins. 

If the largest measurement exceeds 62.10 
mm (2.445 in.) for 650cc machines, or 66.10 
mm (2.602 in.) for 750s, or if the difference 
between any two measurements exceeds 



Cylinder bore measurement points 

0.05 mm (0.0020 in.), the cylinders must he 
bored out to the first oversize. 

NOTE Maximum allowable bore size is 
63.0 mm ( 2.4803 in.) on the 650 and 
67.0 mm (2.638 in.) on the 750. If it is 
necessary to bore the cylinders out in ex- 
cess of this figure, the ctylindtr block must 
be replaced. 

3. Make a v isual inspection ol the pistons. 
Scoring, scuffing, or seizure marks on the pis¬ 
ton skirts may lit* removed with a fine grade of 
emery or crocus cloth if diev are not too se¬ 
vere. Sanding should he done in a cross-hatch 
pattern II the damage is severe (more than 
about { h in. with*), the pistons should lit* re¬ 
placed. 

4. The rings must lie (ret* to move in the 
piston grooves. 11 tliev cannot, either tliev .ire 
carbon clogged (which necessitates replacing 
the rings and cleaning out the grooves), or 
metal has been pushed into the grooves bv a 
piston seizure. In this event, pistons and rings 
must ht* replaced. Carbon-clogged rings art* 
almost ill ways broken when an attempt is 
made to remove or fret* them, so he prepared 
to buy a new set. 

5. Measure the diameter of the pistons 
at a point about 5 mm (0.2 in.) from the bot¬ 
tom edge of the skirt and perpendicular to 
the wrist pin. 650 pistons should he replaced 
if tlie measured diameter is less than 61.8 
mm (2.433 in.). 750 piston replacement limit 
is 65.8 mm (2.591 in.). 



Measure piston diameter 5 mm (0.2 In.) from the 
bottom edge of the skirt and perpendicular to the 
wrist pin 

6. In the event that the cylinder hurt* and 
pistons are alrcadv oversize, the serviceable 
limit for the bores is 0.1 mm (0.004 in.) over 
the size to which the cylinder was Ixired. The 
serviceable limit for oversized pistons is 0.15 
mm (0006 in.) less than the oversize If the 
cylinder bore is unknown, a rough approxi¬ 
mation ran he obtained In measuring the bore 
diameter at the very bottom of the Imre. 

7. If tlie cy linders need Ixirmg, obtain the 
new pistons first Pistons art* available in 0.5 
and 1.0 mm oversizes Measure the diameter 
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of the pistons as explained in Step 5, above, 
then have the cylinders bored to that size plus 
the standard cylinder-to-piston clearance of 
0.032-0.055 mm (0.0013- 0.0022 in.) for 650 
cc engines, or 0.040- 0.067 mm (0.0015- 
0.0026 in.) for 750 cc engines. 

8. When boring the cylinder block, bore 
the cylinders 2-4-1-3 or 3-1-4-2 to avoid 
heat distortion damage. Measure die diame¬ 
ters of the bor eafttr the cylinders have cooled 
completely. 

9. If an inside micrometer is available, 
measure die inside diameter of die wrist pin 
holes. The wrist pins should be a light push fit 
into the holes. If too loose, the pistons should 
be replaced. 

Maximum allowable wrist pin hole diame¬ 
ter is 15.07 mm (0.5933 in.). 

10. Check the condition of the wrist pins. 
Measure the diameter of the pins at three 
places along their length and compare the di¬ 
ameter to the service specification, tlu* mini¬ 
mum allowable pin diameter is 14.96 mm 
(0.589 in.). Replace them if under this limit, 
or if thes are discolored from overheating. 

11. The wrist pins ride directly on the con¬ 
necting rod small ends. Measure the inside di¬ 
ameters of die small ends and compare to the 
serviceable limit of 15.05 mm (0.5925 in ). If 
worn beyond this point, die nxl must be re¬ 
placed 

12. Be sure that all oil passages in the cylin¬ 
der are clear. 

13. Replace the cylinder base O-rings. 
Check that any o-rings and die important 
knock pins fitted to the cylinders are in their 
proper locations before installation. 


PISTON RINGS 

K Checks to be made on the piston ami press ion 
rings include side clearance and end-gap. 
These checks should be made on both new 
and list'd rings. 

1 Piston ring side clearance for compres¬ 
sion rings and one-piece oil rings is checked 
with the rings installed on the piston Insert a 
feeler gauge blade between die ring and die 
ring groove and check that die clearance is 
within the specification given: 

Standard side-clearance for the top com¬ 
pression ring is 0.04-0. OS nun 
(0.0016-0.0032 in.). 

Standard side clearance for the lower com¬ 
pression ring is 0.03- 0.07 mm 
(0.0012-0.0028 in.). 

Serviceable limit for both rings is 0.15 nun 
(0.0060 in.). 

If the clearance is too large, die rings or 
grooves are worn. If too small, me til may have 
been pushed into the grooves due to a piston 
seizure. Check that the grooves are not just 
carboned up. If new rings do not bring the 
clearance to the proper value, the pistons 
must be replaced. 

2. To remove the rings from the piston, use 
a ring spreader. They are available at most 
auto stores. Decarbonize the ring grooves. 

3. To check the ring end-gip. ensure first 
that the cylinder bore is not excessively worn. 
Place each ring, in turn, into the bottom of its 
cylinder and push it in an inch or less using 
the piston skirt to align die ring in die bore. 
Measure the end-gap with a feeler gmge. If 
the end-gap is larger dian the serv ice limit, the 
rings must be replaced. If die measured end- 
gap of new rings is too large, the cylinder is 



Checking ring end-gap 

worn and should be bored to the next over¬ 
size. 

Standard end-gap is 0.15-0.30 mm 
(0.006-0.012 in.) for both top and second 
rings. The service limit is 0 7 mm (0.028 in.) 
for both rings. 

If new rings are fitted and the end-gip is too 
small, the ring ends must be filed Hold die 
ring steady as illustrated, closing the ends 
over a thin, fine file. Do not squeeze the 
ring, as this is the easiest way to break it. A 
few strokes of the file will increase the end- 

gap 

CAUTION: Do not make more than a feu 

strokes before checking the end-gap again. 

It is easy to remot e too much metal. 

Do not allow the file to slip out of the ring, 
as this risks breaking it 

4 Check the free end gap ofbodi compres¬ 
sion rings. Standard is 8 mm (0.32 in.). Re¬ 
place the rings if the measured free end-gap is 
less than 5 mm (0.20 in.). 



Filing ring ends 
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Measuring ring free end-gap 

5. Roll each ring around its own groov e and 
ensure diat diis can be done easily. If a ring 


sticks or binds in the groove, the pistons must 
be replaced. 

6. Check piston ring groove width on the 
pistons. 

The standard width for the top ring is 
1.23-1.25 mm (0.048-0.049 in.). The service 
limit is 1.33 mm (0.052 in ). 

For the second ring, standard groove width 
is 1.22-1.24 mm (0.048-0.019 in ). The ser¬ 
vice limit is 1.32 mm (0.052 in.). 

For the oil ring, standard groove width is 
2.51-2.53 mm (0.099-0.100 in.). The service 
limit is 2.60 min (0.102 in.). 


Piston and Cylinder 
Installation 

1 Install tlie oil ring expander, then the 
two steel oil rails. The rails are in¬ 
terchangeable. Be sure that the expander 
ends butt together. 



Be sure that the expander ends butt together 




Always install rings so that the letter near the 
end-gap faces up 

2. Install die compression rings so that 
the side marked “R” or “N” (the small letter 
near the end-gap) faces upwards. 

The compression rings are interchange¬ 
able on 650 models. On the 750, the upper 
and lower compression rings have different 
profiles. Refer to the illustration. 

3. Install the pistons on the rods. The 
arrow on the piston crown must face the front 
of the engine. 

4. After installing the wrist pin, install the 
snap-rings. 

NOTE: \'ew snap-rings must be used. 

Xevcr reuse old snap-rings. 
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Top 

Ring 




Install the pistons so that the arrows on the 
crowns point towards the front ol the engine 


He sure that the snap-rings are firmly 
seated. When installing the snap-rings, do not 
compress them any more than is necessary to 
eflect installation. 

5. Arrange the piston ring end-gaps on 
the pistons so that the end-gap ol the top ring 
and the oil ring expander face the front of the 
engine and the end-gap of the second com- 



OPENING 


Stagger the ring end-gaps 



Oil rails should be arranged about 30 on either 
side of the expander end-gap 
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pression ring faces the rear of the engine. The 
end-gaps ol the two oil rails should he posi¬ 
tioned about 30° on either side of the e\i- 
pander end-gap. 

6. Lubricate the rings and piston skirts 
with fresh motor oil. 

7 If the cam chain guide roller has been 
returned, install it. From engine No. 
KZ650BE019151, install the rubber dampers 
on the roller sh.if t ends using an adhesix e with 
the side marked “l‘p” facing upwards. 



Install the cam chain guide roller so that the 
marks face ‘ Up" 

8. Install the chain guide and tensioner 
sprtxkets in the cylinder block. From engine 
No. KZ650BK019151, fix the rubber dampers 
onto the sprocket shaft ends with an adhesix e, 
the side marked “UP” facing upxvards. 

9 Bloxv out the oil passages and orifices 
in the cylinder lilcxk. Check th.it the txxo oil 
passage orifices are in place and that the small 
hole in each orifice faces up. Install the orifice 
o-rings. 



o o 


Blow out the cylinder block oil passages with 
compressed air. Be sure that the orifices and 
o-rlngs are fitted before installation 

10. Use new cylinder base o-rings. 

II Install a new cylinder base gasket. Fit 
the gasket so that the “L“ mark is on tin* left 
side of the cam chain cutout. Apply a liquid 



Be sure that the orifices, o-rlngs, and the chain 
guide roller ere In piece 



The cylinder base gasket must be Installed so 
that the L mark is on the left side of the cam 
chain cut-out 


gasket compound to both sides of the cylin¬ 
der base gasket around the rearmost section 
of the cam chain cutout. 

12. Pull the cam chain taut, making sure 
that it is proper!) engiged xvith the crankshaft 
sprocket and not kinked or oil the sprocket 
teeth 

13. Turn the crank so that all of the pistons 
are at about the same height. 

1-4. Install the special piston bases to bold 
tlie pistons in position. Be sure that the piston 
rings are properly positioned. Install the cylin¬ 
der block. Piston ring compressors xxill facili¬ 
tate the job. 

Cylinder Head 
Installation 

1. Bloxv out all of the oil passages in (be 
cylinder head with compressed air. 

2. Use a nexv head gasket and o-rings. 
“Top" is marked on some head gaskets, and 
should he correctly positioned. 

3. Install die gi.sket and the txxo o-rings 
Fit the cylinder head, pulling the cam chain 
up through the cut-out as the head is loxxered 
into position. 



4 Tighten the cylinder head nuts gradu¬ 
ally and in the order shoxxn in the accompany¬ 
ing illustration Tighten all of the nuts toalxHit 
IS ft lbs. first, then in die pattern shoxxn, 
gix e them a final tightening to 27-31 ft lbs. 

5. Tig)iten the cylinder head 1mlts to 16- 
20 ft Ihs. Install the xalve shims and lilters in 
their original locations. 

6. Install the camshafts as outlined beloxv 
NOTE. If any valve satire was pn farmed, 
it will be necessary to adjust the valve clear¬ 
ance. 

Valve Timing 

The cam sprocket timing marks are different 
depending on xvhether the engine has the 
older single-roxv cam chain, or the later 
liy-xo chain. The hy-vo chain is used on 750 
engines and later 650s. 
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Hy-vo chain cam sprocket marks: (1) bolt holes for 
intake cam; (2) bolt holes for exhaust cam 


SINGLE-ROW CAM CHAIN 

1. To install the camshafts, first make 
sure that the crankshaft is positioned so that 
the “T” mark for cylinders Nos. I and 4 is 
aligned with the stationary’ timing mark. 

2. Pull the camshaft chain taut to remove 
any kinks in it. Install the exhaust camshaft 
noting that the notched end of the camshaft 
goes to the right side of die engine. Position 
the exhaust cam so that the arrow marked “T* 
on the aim sprocket is pointing towards the 
front of die engine and is aligned with the cyl¬ 
inder head surface. Keeping the aim in this 
position, pull the aim chain Unit and loop it 
oxer the cam sprocket. 



Install the cem so that the notch goes to the right 
side of the engine 


3. Install the intake camshaft, positioning 
it so that the arrow marked “T" on the ami 
sprocket is pointing towards the rear of the 
engine and is aligned with the cylinder head 
surface. 

4. Find the cam chain pin pointed at by 
the exhaust aim T arrow. With this pin as 
“zero” count ofT thirty -six (36) pins. Check that 
the “T" arrow’ of the intake cam sprocket 
points towards this 36th pin. If it does not, the 
camshafts are not properly alipied, and 
engine damage will be the result if die engine 
is rotated. 

5. Before installing the camshaft caps, 
note diat the aips are identified by a number. 
Match the number on the cap with that on the 
cylinder head. Install the caps so that the 
arrows on the atps point towards the exhaust 
side of the engine. 

6. Partially tighten the left-inside cam 
aips first to seat the camshaft. Then tighten 
the cap holts in the order shown in the illus¬ 
tration until the proper torque of 7.9-10.8 ft 
Ills, is readied. 



Align the arrow marked “T” with the cylinder 
head surface 



The arrow marked “T” ol the Intake cam sprocket 
must be aligned with the cylinder head surface 
and indicate the 36th cam chain pin 


7. Install the upper chain guide sprocket 
assembly and tighten the alien holts to 6.5-7.9 
ft Ills. The bolts should he secured with a non¬ 
permanent thread-locking compound. 

8. Install the cam chain tensioner as¬ 
sembly Note that the red side of die assembly 
gasket must face the cylinder. Apply liquid 
gasket to both sides of the assembly holt 
washers. Tiglien the holts eveiilv to 5.1-6.5 ft 
Ihs. 

9. Recheck the valve timing before rotat¬ 
ing the engine. Turn the engine over slowly at 
first. If any resistance is felt, stop at once and 
determine the anise. Improper valve timing 
may aiuse the valves to hit the pistons or each 
other. Turn die engine dirough several com- 



1. T-marked Arrow 
2 Inlet Camshaft Sprocket 
3. Exhaust Camshaft Sprocket 
4 T-marked Arrow 
5. #1.4 TDC Mark 

Valve timing alignments 



Cam cap bolt tightening sequence 


RED SIDE FACES CYLINDER 


0 

APPLY A LIQUID GASKET 

Install the chain tensioner gasket so that the red 
side faces the cylinder. Use liquid gasket com¬ 
pound on the tensioner bolts 

plete revolutions and realign the “T” mark for 
cylinders Nos. I and 4 Check diat the aim 
sprocket marked are still aligned as before. 

10. Apply a small amount of high tempera¬ 
ture grease to the tachometer pinion shaft, 
and insert the pinion and pinion holder into 
the cylinder head. Secure the pinion holder 
with the holder stepper and screw. 

11. Lubricate all of the top end compo¬ 
nents before refitting the cylinder head cover. 

12. Recheck the valve clearance. 

13. After the engine has been completely 
reassembled, start it and allow it to reach 
operating temperature. Then let it cool com¬ 
pletely and retorque the head nuts and bolts. 

HY-VO CAM CHAIN 

This procedure applies to 750 cc engines, 
and later 650s. 

1. First make sure that the crankshaft is 
positioned so that the “T” mark for cylinders 
Nos. I and 4 is aligned with the stationary' 
timing mark. 

2. Pull the cam chain taut to remove any 
kinks in it. Install the exhaust camshaft not¬ 
ing that the notched end of the camshaft 
goes on the right side of the engine. Position 
the exhaust cam so that the line marked 
“Z6EX” on 650 engines or “Z7EX” on 750 
engines is pointing towards the front of the 
engine and aligned with the cylinder head 
surface. Keeping the camshaft in this posi¬ 
tion, pull the chain taut and loop it over the 
cam sprocket. 

3. Install the intake cam, and align the 
line marked “IN” with the cylinder head 
surface and pointing towards the rear of the 
engine. 

4. Find the cam chain pin pointed at by 
the exhaust camshaft sprocket line marked 
”Z6EX” or “Z7EX.” With this pin as “zero,” 
count off forty-five (45) pins. Check that the 
“IN” mark points between the 45th and 46th 
pins. If it does not, the camshafts are not 
properly aligned, and engine damage will 
result if the engine is rotated. Refer to the 
illustration. 

5. The remainder of the procedure is the 
same as described for single-row cam chain 
models, above Steps 5-13. 
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Correct valve timing tor hy-vo chain models: (1) IN mark,(2) intake cam sprocket; (3) cam chain; (4) cylinder 
head surface; (5) exhaust cam sprocket (6) Z6EX mark for 650s; 750s are marked Z7EX 


CRANKCASE COVER 
COMPONENTS 

The following section deals with the removal, 
inspection, and installation of those compo¬ 
nents found beneath the left and right crank¬ 
case covers. These include the clutch, breaker 
points, alternator, clutch release mechanism, 
engine sprocket, external shift assembly, and 
kicks tarter spring. These components can all 
be serviced with the engine in the frame. 

Clutch 

REMOVAL 

1. Drain the oil Hefit the drain plug and 
tighten it to 9.5-12.0 ft lbs. 

2. Disconnect the rear brake light switch 
spring. 


3. On drum rear brake models, back oil 
the brake adjusting nut to give the pedal 
plenty of play. On disc rear brake models, re¬ 
move the master cylinder, Loosen the pedal 
height adjusting bolt locknut and turn the 
bolt to hold the pedal down and out of the 
way. 

4 Remove the right side foot peg. 

5 Mark the position of the kickstarter 
relative to its shaft, then remove it. It ma> be 
necessary to spread the kickstarter clamp 
slightly after removing the pinch holt so that 
it cun easily he removed from the kickstarter 
shidt splines. 

6. Detach the contact breaker leads from 
the clamps beloyv die clutch cover. 

7. Remove the ten clutch cover screws, 
and tike off the clutch cover and its gasket. 

8. Remove the clutch spring holts, 
yvashers, and springs. 


9 Remove the spring plate, take out the 
plate pusher, ;uul tilt the motorcycle to the 
right so that the steel Ixdl will come out. 

10 Remoye the clutch plates 

11. Stop the clutch huh from turning using 
the special tool or a suitable substitute, and 
remove the clutch huh nut and its lock- 
yvasher 

12. Remove the clutch huh, housing, nee¬ 
dle bearing, dn\e sh.iit slcrye, and spacer. 



Removing the spring plate pusher and steel ball 



Removing the clutch hub nut 



Steel plate 

Spacer 

Sleeve 

Needle bearing 


9 lockwasher 
10 Nut 
IV Steel ball 
12 Spring plate pusher 


13 Spring plale 

14 Clutch spring 

15 Washer 

16 Bolt 


1 Clutch housing 5 

2 Thrust washer 6 

3 Clutch hub 

4 Friction plate 8. 
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Vnce tbe AtwjC '■tasber between the bob and 

fc um g 

INSPECTION 

Tbe Me-wrac ckeidJast mao help to diagnose 

chftA fercwfefte. 

If die d»«h <d>es net disengage prsperh 
aa» max be caused bv 

£. Eraesuf lever p.£v«cfchle adiu3t- 
raeatt. 

h W ayjij or ro-gt dutch platen 
c_ l aeirta dkfich <pnrrg tension, 
d Deteriorated espeie crfL 
e. Tco much nfl & tbe tcpr>f' rr c«3 of 
jco hick x xiscosirv 

f Chech bo-*5ng irareaa no die drive 
itiZTL 

C Defectrve dutch rdfe ant roe-dharasm 
h l r*e-k*esiS «nana db?cb bob or dutch 

bossmg. 

If d^e dutch sJbps. some possible causes are 
i. InsugRcserj: cable pl*\ 
h \\ ora inctooc: pilates^ 
c Weal dufrch springs, 
d 5 nciur £ cbtdh cafue 
e Desec^n* 1 chatch rdea>e mechanism 
£ Unevesb worn dutch bub cr dutch 
t»:issa£ 

Tco irk bm sx> the dutch can be caused 

b 

a E.*ee«scve shaft dutch sreaer tiariiiaf&L 

b Damaged paar teeth. 

c. Eogesiyvf irecrama plate ftmme dear- 

je»ee 

d Wsra cr damaged bousing needk 

e " fii «r damaged damper rubbers. 

£ Metal parades - the bousing gear 
?rte*d. 

1 Cbed tbe iengdis of each af the dutch 
ipnsrgs If coe -sr more ct die *pnnD> is 

* shorter than die odiers nepiaoe tbe set 

2 Qeo tbe 4 k&W!k> ct each cif the 
dutch truism plates >t£.nd£rd dadtness is 
j "-i 9 ram lib-- 154 m Replac-e tbe 
plates as a set if jeo flt tberr measures less 
tbar 5 3 rase 2 55 m - 


l 


~ i 

Wit 1 s^.-* ‘xii.v p>.rt* ?rici.r»e« 

5 FW each <®eei sid £ncoon pilate on a 
bat surbc-e. as £ piece of pass, and cbed. 
plate warpage bv artermptmc to sbp feder 
gii_ge blades ber»*ee» tbe plate and die glass. 



-Mr*.*; ••» 


F»eplare tbe friction plates as a set if am of 
them is 'sharped more than 0.3 mir 013 in 
F.epibce tbe steel plates if am of them is 
■warped more than 0 4 mm G.0F6 m.. 

Standard warpaxre is less tbar. C 15 imn 
X*7 m. for tbe fricooc plates and less than 
0 3t0 wn7) ►> in fnr die steel plates. 

4 Measure tbe dearance berween tbe 
bratsem pu£te tap£j and tbe dhitdj bnusmc 
Standard clearance is 0.34-G.75 mm 
.133-. '£35m Kepbce-tbefncocTi plates 
if tbe dearance ewceeds 1 0 4 in. 


^CO °~t~z 



W»f ti.. t r»e r.*e*-a*»r;e t>e r>« mrtor p ate 
»*»r she ciatet roi-s-mj 


5 CbeeV die dutrb bcvasme for wear 
cfflisfd bv d>e tanp c£ die fnenrm plates 
Miner indented wear can be resneved w-tb an 
calsttme ff tbe mdentaticns are tc*o deep 
brm»ev er tbe bcia«ec should be ^neplaoed 

6 Cbed. tbe cewditiflw cif tbe dutch berus* 
mc rear teed;. Mmir damage to tbe teed can 
V*e reromed with an eulst me If dus is net pos¬ 
sible tbe bousmg must V»e replaced l£ tbe 
bcnismg gear teeth <bows sipts cf wear inspect 
d»e secvmdarv shaft gear as w-d The gears 
fbotild be rigfflaited as a set 



Vrussr iTtr^^rsors or the clutcr housrn; pea* 
ie*lh rar he -emr v»ec »’ttr ar oitsione 



C-he~cn; c jtrr hoL’Sinh-to-sac-hnaarj shaft ?e»* 
harciesr 


itb a dial gauge- raeawf dutch 
hcrjsmg gear seecmdarv shart gear bacsia-di. 
Standard gear haddush is «der . > mm 
T (1131 m ff the measured baddash evoeeds 


0.13 mm 0.(1<4” m replace die dutch bous¬ 
ing and die seism dan shaft gear 

S Measure the diameter of the dm e .shaft 
sleeve standard diameter is 31 3h;^—31 935 
mm 1 £53.1-1.235^ m F.eplace tbe sleex e if 
tbe diameter is less than 31 35 mm 1 3l5> m 



Maas-i-rs; a-'va shaft sieevc ani cijtoti hoasin; 
msoe diameter 

3 Measure tbe inside diameter of die 
dutch bousing standard diameter is 
37 U.^-37 v lo mm 1 4>57-l 4573 in Re- 
pla: , e tbe bousing if tbe measured diameter is 
greater than 3" 03 ant* 1 45s in 

K Cbeoi tbe v\Kidition of die bousing 
needle bearing arid replant: :1 it it is blued or 
discolored or if rotation is fauln or there ate 
flat spots on die needles 

12 If dir o'. tch bousing or the dnve siiatt 
sleeve are ever replaced die needle bearing 
should be rtpla.*ed as a matter at course 

12 Cbedk tbe splmes of tbe chttch bub 
wbe^e die steel plates nde Miner w»ear can be 
repaired with an cnls*- ine if diimage is e\c*e>- 
sr\<e tbe * jb sho Id f»e replaced 

13 Cbec l tbt fet *t 1 tbe Im-b on its sliaft It 
should b^- iarK titS If dit Imt is ven loose 
chiecl tbt *er <plmes xor damage and re¬ 
place die **trb if neirsstn 

ASSEMBLY 

3 InstA* tbe .herb b>using spacei on tbe 
dnxe ?bart Tbf spa«. , er o«ust bt i stalled so 
that die flat sidt faces i vtl er'ds 



trsiBl th* cluteh housing snare-' sr the: the fist 
soe tares ruh»a-rs 


2 Install the* dm e shaft slt*t*\ e the needle 
bearing and tbt clutch bousing 

3 Install die thrust washer, the dutch buh. 
die bub 1 washer and tbe bub n»t N ate 
that the- bub ni T washer must be installed with 
tbe side marlced *X>utside~ facmg outowards \ 
new bob nut should be used Tighten tbe buh 
nut to v ~-ll s ft lbs 

4 Install one of the in coon plates, then al¬ 
ternate steel and fncoon plates .--til all are fit¬ 
ted \ew plates should be genero sb coated 
wrdi fr-esh engine cr. befor'e instaHaP m 
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Fit the hub nut washer with the "Outside” mark 
lacing out 


5. Kit the stet*I kill and pusher Tlu*\ 
should Ik* luhncatnl with a high melting-point 
grease 

6. Install tlu* sprinu plate*, washers, .uid the 
holts Tighten the holts in a eross pattern to 
6 o-7.9 ft Ihs. 

7 Make sure that the two thrust washers 
are in plaee on the kiekstarter shalt. Cheek 
that tlu* two dutch co\er knock pins are in 
place. Fit a new cover gasket, and install the 
cover. Lubricate the lips ol tin* kick-starter 
shaft oil seal before installation to avoid dam¬ 
aging the seal. An oil seal guide t57(X)l-265i 
can also be used. 

S. The remainder ol the pnx-edure is the 
reverse of removal. 

Kiekstarter Spring 

REMOVAL 

1. Remove the clutch cover. Remove the 
clutch assembly 

2. Pull oil tin* thrust washers and the spring 
guide. 

3. Remove the kiekstarter return spring. 



Removing the thrust washers and spring guide 

INSPECTION 


I. Replace the spring if it is broken, or so 
weakened that it cannot hold the kiekstarter 
lever firmlv in place. 



Installing the kiekstarter return spring 
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INSTALLATION 

1 Turn the kiekstarter shaft as lar as possK 
hie clockwise, insert one end ol tlu* return 
spring into the shalt. insert the spring guide, 
and mst.dl the other end ol the spring into the 
crankcase hole using a pair ol needle-nosed 
pliers. 

2 Install the two thnist washers The 
thinner washei is installed on tlu* shalt first. 

3 The remainder ol the procedure is the 
reverse of removal. 

Timing Advance 

Mechanism 

REMOVAL 

1 Remove tlu* contact breaker point cov or. 

2. Remove the three contact breaker 
mounting plate screws and tike oil tlu* plate 

3. Disconnect the oil pressure indicator 
switch lead. 

4 Use a 17 mm wrench on tlu* crankskift 
rotation to keep the engine from turning over 
and remove the timing advancer mounting 
bolt. Take oil the rotation nut and the timing 
advante mechanism. 



Removing the timing advancer mounting bolt 


INSPECTION 

1. Refer to “Tune-Up," for breaker point 
inspection. 

2. Tlu* timing advance mechanism springs 
should have enough tension to return the 
breaker cam to its original position when it is 
turned as far as possible and then released. II 
thev cannot, replace the springs il lubricating 
tin* assemblv will not ease tlu* movement. 

3. If disassembly of tlu* unit is desired, take 
off the breaker cam. Remove the two C-rings, 
washers, and weights. Remove the thnist 
washers from the shafts. 


WASHER WEIGHT 



Timing advance unit components 


INSTALLATION 

1 Clean the advance mechanism thor¬ 
oughly anil fill the groove in the advancer 
Ixxlv with grease. 

2 When installing tlu* breaker cam, align 
the mark on the cam with tlu* small hole in the 
tuning advance mechanism Ixxlv. 


MARK 



When fitting the breaker cam, align the mark on 
the cam with the small hole on the body 

3 When installing the timing advance 
mechanism on the crankshaft, match tlu* 
notch in tlu* mechanism with tlu* pin on the 
end of the crank. 

4. Install the crankshaft rotation nut and 
the advancer mounting holt. The notciu*s in 
tlu* nut fit tlu* projections ol the timing ad¬ 
vance mechanism. 

5. Tighten the holt to 16.5-19.5 ft Ihs. 

6. Connect tlu* oil pressure indicator 
switch lead. The lead must point towards the 
rear. 

7. Install the contact breaker mounting 
plate. Adjust the ignition timing. 

Oil Pressure Indicator 

Switch 

REMOVAL 

1. Remove the timing advance uuxhanism. 

2. Remove the holt and hxkvvasher and 
remove the lead from the switch. 

3. Unscrew and remove the switch. 



Disconnecting the oil pressure indicator switch 
lead 


INSTALLATION 

1. Tighten tlu* switch to 9.5-12 0 It lbs. 

2. Tlu* switch lead must point towards the 
rear. 

Alternator 

REMOVAL 

1. Remove the left side-cover and discon¬ 
nect the alternator 4-pin connector and tlu* 
green lead 

2. Remove tlu* engine sprixkrt cov er Dis¬ 
connect the neutral indicator switch lead. Pull 
the alternator wiring harness out to tlu* left. 

3. Remove tlu* alternator cover screws and 
remove the cover and gasket 

4 II desired, remove tlu* three .dim holts 
which s<*curc tlu* armature windings to tlu* 
cover and remove the ,u marine Remove the 
three field coil id Ini holts and take out the 
field it>iI 

5. Mold the rotor stead) with the special 
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Disconnecting the green lead 



Removing the alternator rotor bolt 


tool, or by placing the engine in gear and ap¬ 
plying the rear brake, and remove the rotor 
bolt. 

6. Holding the rotor steads as before, re¬ 
move the rotor with the special tml (No. 
57001-254). 

INSTALLATION 

1. Installation is basicallv die reverse of re¬ 
moval. Note die following points: 

a. Be sure that the crankshaft taper is 
perfectly clean and free of oil or foreign 
matter. 

b. Tighten the rotor bolt to 42-46 ft lbs. 

c. Apply a non-permanent thread-lock¬ 
ing compound to the annatnre and field coil 
alien bolts if diese components were re¬ 
moved. Use a liquid gasket compound 
around the wiring grommets. 

d. Check that the two knock pins are in 
place before installing the cover. 

e. Route the alternator wiring harness 
between the external shift mechanism cover 
and die crankcase. 

Engine Sprocket 

REMOVAL 

1. Remove the left footpeg. 

2. Remove the shift lever pinch bolt and 
pull off die shift lever. 

3. Remove the starter motor cover. 

4. Remov e die engine sprocket cover. 

5. Remove the axle nut cotter pin and 
loosen the axle nut. 

6. Remove the cotter pin or safety clip and 
loosen the rear torque link nut. 

7. Loosen the chain adjuster bolt locknuts 
and back off the chain adjuster bolts as far as 
possible. Push tin* wheel forward. 

8. Bend down the locking tab on die 
engine sprocket nut. Hold die engine 
sprocket in place using either the special tool 
(57001-306) or by putting the machine in gear 
and applying the rear brake. Remove the 
sprocket nut. Pull the sprocket oti its shaft 
with the chain attached. 



INSTALLATION 

1. Install the sprocket onto the shaft vvidi 
the chain looped around it. 

2. Fit the lockwasher, engaging it with the 
hole in the sprocket. Install die spnxket nut 
and tighten it to 54-61 ft lbs. Bend down a Lib 
of die washer over one of the flats of die nut. 

3. Check that the knock pin is in place and 
install the sprocket cover. Use the shift shaft 
oil seal guide (57001-266) if possible. 

4. Fit the shift lever, aligning it so that the 
pedal is ev en with the alternator cover lower 
right bolt. 

5. Fit the footpeg. Adjust the clutch. 

Clutch Release Mechanism 

The clutch release mechanism is inside the 
engine sprocket cover. 

REMOVAL 

1. Remove the engine sprocket cover. 

2. Remove the cotter pin from the release 
lever and disengige the cable from the fitting. 



Removing the cable cotter pin 


3. Remove die two mounting screws and 
take out the release mechanism. 

4. Remove die circlip. Separate the inner 
and outer release gears. 



Removing the clutch release mechanism circlip 


INSTALLATION 

1. Clean the release balls in a solvent and 
lubricate them with chassis grease. There are 
eleven balls. 

2. Fit the inner gear onto the outer gear. 
When fully meshed, the release lever and die 
outer gear must be positioned as shown in the 
illustration. The machined side of the outer 
gear must face upwards. Install die circlip. 



Align the release lever and the outer gear as 
shown 

3. L T se a non-permanent thread-locking 
compound on the release mechanism mount¬ 
ing screws. 

4. The remainder of the procedure is the 
rev erse of removal. Adjust the clutch after in¬ 
stallation is completed. 


External Shift 

Mechanism 

REMOVAL 

1. Remove the engine sprocket cover. Re¬ 
move the engine sprocket cover. Remove the 
engine sprocket. 

2. Disconnect the neutral indicator switch 
lead. Remove the clutch push rod. 





1. Shift pedal 

2. Pedal rubber 

3. Bolt 

4. Shift shaft 

5. Shift lever 

6. Overshift limiter 


7. Shift mechanism arm 

8. Return spring 

9. Pawl spring 

10 Return spring pin 
11. Locknut 


External shift mechanism assembly 


3. Remove die engine sprocket chain 
guard. 

4. Place a suitable container beneadi the 
cover to catch the oil which will drain off. 
Remove the seven shift mechanism cover 
screws and pull off the cov er. Install one of die 
screws in its hole to stop the oil flow. 

5. Remove the output shaft collar. If die 
collar is difficult to remove, use a bearing 
puller. Remove the o-ring. 
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(i Disengage tin* shift mechanism .inn and 
tlie* overshift hunter ami from tin* shift drum 
and ptdl out tht* external shift imvhainsm 
C'Al'TION Do not pull tin Juft rod out of 
the nunkeusi x wire than -W mm / 6 in or 
the \hift finks i nil fall into the oil pan , 
m/ui/ing sjtlittmn the traukca\e\ 


ENGINE SPROCKET 
Chain GuARO 


Removing the clutch push rod 


Correct position ot the long shift drum pin 

3. Install the external shift mechanism 
shaft, engaging the arms with the shift drum 
pins. 


Return spring installation 


The return spring pm should protrude 20 mm (0.8 
In.) from the case 


Removing the output shaft collar 


"V 

\ RETURN SPRING 


Removing the external shift mechanism 


INSPECTION 

I Check the shift mechanism and overshift 
limiter anus for wear. 

2. Check the return spring for damage, and 
replace it if it is broken. 

3. Check that the shift drum pins are not 
broken or worn. 

I Check that the output shaft oring is in 
gcxxl condition. 

5. Chock that the return spring pin is se¬ 
cure in the cases. If not. remove it and rein¬ 
stall with a non-permanent thread-locking 
com|x>und on the threads. The pin should 
protrude about 20 mm (0.8 in.) from the 
crankcases. 


INSTALLATION 

1 Check that the return spring is prop¬ 
erly fitted to the shaft 

2. If the* shift drum pins have been re¬ 
moves!, check that the* long pin is installed in 
the* position shown 
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Knock pins and o-ring in position 

4. Check that the two knexk pins are in 
place* in the* crankcase. 

5 Install the shaft o-ring 

0 Apply high-temperature grease to the* 
lips of the* clutch pushrexl oil seal and the* out¬ 
put shaft collar oil se;iJ 

7. l se the* shift shaft oil seal guide* (57(X)I- 
200). and install the* cover The* aluminum 
washer for the* lower le*ft screw must be re- 
plaecd with a new one*. 

8. Install the* output sh.ift collar 

9 Install the* chain guard, using a non- 
pe*rmane*nl thread-lex king comjxHind on the 
threads. 

10 The remainder of the* pr<x*edure is the 
re*\ <*rse* of removal 



Installing the external shift mechanism cover 


Secondary Shaft/ 

Starter Motor Clutch 

REMOVAL 

1 Remnve* the* mufflers. 

2. Remove the* engine sprocket cover, 
clutch, and oil pump. 

3. Remove the se*conelar> sh.ift bearing 
stopper screws and pull off the* seconcLirv 
shaft 



Remove the secondary shaft beering cap 



Tap the left side of the secondary shaft inwards 
to remove the right-side bearing 


A Remove the two screws and remove 
the* secondary sh.ift bearing cap. 

5 Tap the le*lt side of the secondary shaft 
inwards until the right-side hearing comes 
out. 

0 11 old the secondary spnx'ket and 
starter clutch assembly together and remove 
the sh.ift. 

7 Disengage the secondary sprixket and 
startei clutch assembly from the primary 
chain and remove them from the Ixrttom of 
the engine. 

S Remove the secondary shaft gear cir¬ 
clip Txe a bearing puller to remove the gear 
from the shaft. 

9 If removal of ihc starter motor idler 
gear is desired, remove the circlip, pull off the 
sh.ift, and remove the idler gear 
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2 Memose I lie startei motor Disconnect 
the neutral indicator switch. 

3. Memose tlu* alternator cover Hemove 
the alternator rotor il the crankshaft is going to 
he sen iced 

-I Memose the engine sproehet chain 
guard. Hemove the external shilt mechanism 
cover. 

5. Memose tlu* iHitpnt shall collar, using a 
heahng puller il it is difficult to remove. 

6. Memose the externa) shilt mechanism. 

7. Memos e the sccondarx shalt hc.iring 
cap 

S. Memos e the contact breaker assembly 
Disconnect tlu* oil pressure switch lead. Me¬ 
mos c the timing advance mechanism. 

9 Memose the dutch assembly 

10. Memos e the secondars shalt hearing 
stopper screxxv 

11. Memos e the twelve upper crankcase 
holts. 



Upper crankcase halt bolts 


12. Remove the oil filter. Hemove the oil 
pan, gasket, and oil passage o-rings. Hiere are 
three of them. 

13. Hemove the oil pump. 

14. Memose the secondary shalt and starter 
motor clutch assembly. Hefer to the section 
above for removal details. 

15. Memose the eight 6 mm loxver crank¬ 
case holts and the two 8 min holts. Split the 
crankcases. Mrs at the two indicated pry points 
if necessary. 

16. Upper and loxver crankcase halves are 
machined together. Therefore, they must Ik* 
replaced in a set. 

17. The 8 mm lower crankcase bolts should 
he replaced after fisc remoxiils. 

18. To install the cases, first set the* shilt 
drum in the neutral position. 

19. Check that the following pieces are in 
place in the upper crankcase half: two knock 
pins, drive shaft and output shaft set rings and 
set pins, oil passage plug, and starter motor 
idler gear 

20. Check that the following components 



Lower crankcase halt bolts 
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Shift drum In the neutral position 



Be sure that the indicated components are In 
place 



Bearing Inserts, oil passage nozzles, and kick- 
starter assembly 

aye in place in the loxver crankcase half: kick- 
starter shalt assembly, tsso oil passage nozzles, 
fix e crankshaft main hearing inserts. 

21. Blow oil passages in the cases dear with 
compressed air. 

22. Be sure that the crankcase mating sur¬ 
faces are clean and dry, and free of old gasket 
material. 

23. Install the transmission shafts in the 
upper crankcase half. Be sure that tlu* crank¬ 
case set pins engage the holes in the needle 
hearing outer races and the set rings into the 



grooves in the hall hearings. Hie cases will not 
mate if the shafts are not properh seated. 

24 Lubricate tlu* transmission assemhh 
xxith motor oil. Apply oil to tlu* crankshaft 
main hearing inserts as well. 

25 Check that tlu* output shalt first gear 
ssill turn freely. If it does not, replace the steel 
washer xxith a thinner one (0.5 mm). Check 
that the clearance between the drive shaft sec¬ 
ond gear and the* copper washer is 0.1-0.3 
nun (0.004 - 0.012 in.). If it is not xxi thin Speci¬ 
fication, change or add steel washers until the 
clearance is correct. The steel washers are 
available in 1.0. 0.7. and 0.5 mm thicknesses. 

26. Apply a liquid gasket material to the 
lower crankcase mating surface as shown in the 
illustration. 

CAUTION: Do not allow the gasket mate¬ 
rial to enter bearing or shaft areas or oil 
passages. 



Liquid gasket areas 


27. Install the loxver crankcase half onto the 
upper half, engaging each gearshift fork with 
its gear groove. 



Follow the tightening sequence number when as¬ 
sembling the cases 


28. Install the lower crankcase holts. Hu* 
tightening sequence numbers are embossed 
ou tlu* lower crankcase half Tighten the 8 mm 
holts to about 11 ft lbs all around, then go 
hack for a final tightening of 16.5-19.5 ft lbs. 

29 Tighten tlu* 6 mm holts to 5.2-7.9 ft 
lbs. 

30. Cheek that the transmission shafts turn 
freely and that shifting is smooth. 

31. Install the secondary shaft assembly. 
Mefer to the section above for assemhh de¬ 
tails. 

32. Hie remainder of tlu* procedure is the 
rev erse of disassembly Mefer to the “Crank¬ 
case Cover Components*' sections for .issem- 
blx details. 


Transmission shaft shim locations 
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Crankshaft Assembly 

REMOVAL 

1. Remove the engine from the frame. 

2. Remove the top end components: aims, 
cylinder head, cylinders, pistons. 

3. Remove the transmission. 

4 Lil t out the crankshaft and primary chain 
and aim shaft chain. Remove the two chains 
from the crankshait. 

INSPECTION 

Crankshaft 

1. Blow ont the crankshaft oil passages with 
compressed air. 

2. Mount tin* crankshaft on a set ol \ -Blocks 
and check the run-out at the center main hear¬ 
ing with a dial gauge. Run-out will he the true 
indicated reading. 



Checking crankshaft run-out with a dial gauge 


Standard run-out is under 0.02 mm 4).(XX)8 
m.). II run-out exceeds 0.05 mm (0.0020 in.), 
the crank should he replaced. 

3. Measure the main hairing clearance 
with Plastigauge*. Cut strips of tin* material to 
the width of the hearings and place them on 
the crank journals parallel with the crank. In¬ 
stall the lower crankcase. Tighten the lower 
crankcase 8 mm holts to about 11 It IBs .ill 
around in the order stumped on the crankcase, 
then go hack anil tighten them to a final 
torque of 10.5-10.5 ft IBs. Be sure not to turn 
or disturb the crankshaft during the operation 
Remove the crankause hull and measure the 
width ol the strips. The measured width is the 
hearing clearance. 



Measuring bearing clearance with plastigauge 


Standard hearing clearance is 0.031-0076 
nun (0.0013-0.0030 in ). II the clearance ex¬ 
ceeds 0.11 mm (0.(XM3 in ), the hearing in¬ 
serts should he replaced, and the crankshaft 
journals checked for wear 

4. Measure each ol the crankshaft journals. 
Standard diameter is 35.984 —3(5.(XX) mm 
(1.4107-1.4173 in ). II the diameter is less 
than 35.904 mm (1.4159 in.), or if the journals 
are scored, the crankshaft should he replaced. 



Measuring the crankshaft |ournal diameter 



Checking crankshaft side clearance 


5. Install the crank in the crankaise half. 
Levering it to one side, as illustrated, measure 
the side clearance with a leeler gauge. Stan¬ 
dard side clearance is 0.05-0.15 nun 
0.(X)20-0.(X)59 in ). II clearance exceeds 0.40 
nun (0.0157 in.), the crankcases must be re¬ 
placed. 

NOTE. The ruses arc machined in pairs and 
must he replaced as u set 

Connecting Rods 

I To remove the connecting rixls. remove 
the Big end cap nuts and pull oil the rixls. Be 
sure to mark them for hx'ution. Do not mix the 
rixls and caps. Caps can only he installed on 
their own rixl 

1 


/ 



Measuring connecting rod side clearance 

2. Check the rod Big end side clearance, 
using a leeler gauge Between the Big end and 
the crank flywheels. 

Standard clearance is 0.15-0.25 mm 
(0 (X)59-0.(X)9S in. II clearance exetds 0.45 
nun (0.0177 in.), replace the nxl. 

3. Remove the con nxl hearing inserts. 
Mount the nxl as illustrated and measure the 
con nxl Bend over a 1(X) mm distance. Stan¬ 
dard Bend is under 0.05 mm (0.(X)2 in.) Re¬ 
place the nxl il Bend exceeds 0.2 mm (0.008 
in.). 

4 Turn the nxl 90° and measure twist. 



Checking the rod for a bent condition 

Standard twist is under 0.05 mm (0.002 in.). 
Replace the nxl if twist exceeds 0.2 mm (0.008 
in.) over a 100 nun distance. 

NOTE: If any or all of the rods are to he re¬ 
placed, he sure that each pair of rods (i and 
2 or 3 and 4) hare the same weight mark. 
The udght mark is a capital hi Ur stamped 
on the hi<* end 

5. Check con rixl hearing clearance 
with Plastigauge*. Stand.ud clearance is 
0.041-0.067 mm (0.0016-0.0026 in.) II clear¬ 
ance exceeds 0.1 mm (0.0040 in.), replace the 
hairing inserts. 



Measuring rod bearing clearance with plas- 
t (gauge 


6 II the con nxl hearings are in need of re¬ 
placement. the correct size insert must he 
chosen. To do this, first measure each of the 
rixl journals with a micrometer. 

If the measured journal diameter is less the 
34.97 mm (1.3768 in ), replace the crankshaft. 

Standard journal diameter is 34.984-34.994 
mm (1.3773—1.3777 in.). If the measured di¬ 
ameter is less than this amount, hut not under 
the serviceable limit, use new hearing inserts 
marked with blue paint. 

II the measured diameter of the journal is 
34 984 -34 994 mm (1.3773-13777 in ), do 
not mark it. 

H the diameter is 34 995-35.(XX) mm 
(1.3778-1.3780 in.) mark the journal with a 
“zero. 

NOTE: Ignore any marking already on the 

crankshaft. 

Bolt the rixl and cap together with the hear¬ 
ing inserts removed. Tighten the rod lxilts to 
16-19 ft IBs, the standard torque. Measure 
the inside diameter ol the rixl Big end. 

If the inside diameter is 38.(X)9-38.016 mm 
(1.4964-1.4967 in.), mark the rixl with a 
“zero. 

If the inside diameter is 38.000-38.008 mm 
(1.49(51-1.4964 in ), do not mark the rod. 

Refer to the following chart and cross- 
reference the nxl and crank markings to de¬ 
termine which hairing inserts to use. 
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Bearing Insert Chart 


( on-Hixt 

< n ink W«HW 

Ouift W.ntnu: 

o 

Vll HUirt 

0 

Black 

(PN 13034-051) 

Brown 

(PN 13034-052) 

No mark 

Blue 

(PN 13034-050) 

Black 

(PN 13034-051) 

Bearing inse rt thu kne*sse*s are 

* as led lows. 


Him* 1 4S5 1 490 mm/(M)5S5 0.0587 in 

Hl.u k I ISO | 485 mm 0 05S3-0 0585 m. 

Hnmii 1 IT”) I ISO mm 0 0581-0.0553 in. 


Primary Chain 

1 Willi (In* crankshaft .uul (lie se*conel.uv 
shaft m place, cherk tin* pnmurv chain slack 
He*placc the* primar> chain il slac k e*\cerels 27 
mm I US m ). 

2 The replacement c hain is a Tsnhakimoto 
t In-\ o 38B-1 \V 76-link chain. 





Checking primary chain free-play 


Camshaft Chain 

Stretch the chain In applying a force* of about 
5 kg 10. 4 lbs ), and measure the length of a 
20-link section of the* chain. 

The* standard length is 160.0 mm (6.30 in.) 
The* chain should be* replaced if the 20-link 
section measures more than 162.4 mm (6.39 
in.I 

INSTALLATION 

I. Lubricate tlu* bearing inserts thoroughly 
and install each rod on its own journal. Be 
sure* that the rod raps are correctly installed. 
Kit the raps onto the* rods so that the- weight 
marks .dign I nstall and tighten the rod nuts to 
16-10 ft Ihs. 



Wl >mT MAM* 


Install the caps on the rods so that the weight 
marks align 

2. Lubricate the* cranksh.ift hearings. Be* 
sure that the* primarv and cam chain arc* fittc*d 
and pro|>erl> c*ngagc*d on their sprockets. In¬ 
stall tin* crankshaft in the upper crankcase 
hall 

3 \pplv high-te*mpe*rature grease to the* 
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lips of the* oil seals and fit the* seals to either 
side* of the* crankshaft 'lltc* arrows on the* facc*s 
of the* seals must face outwards The* arrows 
should indicate the* direction of crankshaft ro¬ 
tation tclockwise* from the right side* of the* 
engine). 

4 Kit the crankcase liaises together as out¬ 
lined in tlu* * Splitting the* Crankcases** sec¬ 
tion 



Oil seal installation 


Transmission 

REMOVAL 

1. Splii the crankcases. 

2. Homose* the transmission gear shafts 
from the* upper ease* hall. 

NO I K On not disassemble the shafts 
unless it i.s neeestary. Component s can he 
insjwrted in place (see below). Shaft circlips 
are not reusable and must be replaced with 
new ones on assembly. 

3. Bull out tlu* shift rod and remove the* 
two shift forks from the* lower case* half 



Removing the shift rod 


4. Remove* the* shift drum positioning holt, 
spring, and pin. 

5 Bend down the washer tab and remove 
tlu* shift drum guide* holt. 



6. Remove the cotter pin and remove* the 
3rd gear shift fork guide pin 

7 Remove the* operating plate* circlip and 
the* plate. 

8. Bull the shift drum out a small wav and 
remove* the* 3rd gear shift fork. Remote the 
shift drum from tlu* crankcase*. 


INSPECTION 

1 Lubricate tlu* transmission shaft hear¬ 
ings and che*ck their rotation. It should he* 
smooth. ellortlc*ss, and noiseless, if tlu* rota¬ 
tion is rough or halting, or if plat is noticeable 
in the* outci race*, the* hearings should he re- 
[)l ace *<1 

Replace hearings as a se*t. 

2. Check the* neeulle* healings leu flattened 
e>r <liscolore*el needlc*s. Replace them if dam¬ 
age* is noted 

Measure the* diameter ed the* transmission 
sh.dts where the needle hearings ride*, and 
.ilso the* e>ute*r races of the* nee*dle hearings 
Standard shaft diameter is 19.960-19.993 
mm (0.7566-0.7871 in) Replace the* shaft 
and the* needle hearing il the* measured diam¬ 
eter is le*ss than 19 96 mm (0.7S5S in ). 
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Checking needle bearing wear 

Measure* the* inside diameter of the* oute*r 
nee*dle hearing races. Standard diameter is 
26.014-26.024 mm (1 0242-1.0245 in ). Re¬ 
place the outer race and the* needle* hearing if 
the* measured inside* diameter is 26.04 nun 
(1.025 in.). 

3. Make a visual inspection of tlu* gears. 
Look for pitting ol the gear teeth. This will he 
most noticeable* at tin* verv base* of the* teeth 
Gears with pitte*d teeth should he replaced, as 
should tlu* gear with which thev mesh 

Check the gear dogs feu chipping or w ear. 
Check the* gear elog holes and recesses for 
w ear and damage. 

Some of the gears are splint'd to tlu* sh.ifts. 
others rotate heels. Check that the freelv ro¬ 
tating gears can do so without binding or 
rough rotation. The bush inside diameters of 
these gears should he measured if the sh.ifts 
arc* disassembled. Refer to “I)isass<*mbk,** 
below. 

4. Install the transmission shafts in tlu* 
crankcase and check the backlash of each of 
the Mrs of gears with a dial gauge. Set the 
gauge against one of tlu* gears and attempt to 
rotate it while holding the* meshing gear 
steady. Standard backlash is 0.17 mm (0.007 
in.). Replace* any pair of gears vvhe*rc* backlash 
exceeds 0.25 mm (0.010 in.). 



Checking gear backlash 
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1 Bearing outer race 

17. Ball bearing 

22 Lockwasher 

49 

2nd gear (0) 

2. Oring 

18 Circlip 

34 Drum guide bolt 

50 

Splined washer 

3 Circlip 

19. Needle bearing 

35. Shift rod 

51 

Circlip 

4. Needle bearing 

20 Neutral indicator switch 

36 5th gear shift fork 

52. 

5th gear (0) 

5. Steel washer 

21. Shift drum pin plate 

37 4th gear shift fork 

53 

Circlip 

6. Copper washer 

22. Shift drum pin 

38. Positioning bolt 
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Splined washer 

7. 2nd gear (D) 

23. Shift drum 

39 Spring 

55 

3rd gear (0) 

8. 5th gear (D) 

24 Cotter pm 

40. Positioning pin 

56. 

Splmed washer 

9. Copper bushing 

25 3rd gear shift lork 

41. Nut 

57. 

Circlip 

10. Washer 

26 Guide pm 

42. Toothed washer 
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4th gear (0) 

11. Circlip 

27. Operating plate 

43. Engine sprocket 
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1st gear (O) 

12. 3rd gear (D) 

28. Pm 

44. Collar 

60. 

Copper washer 

13. Circlip 

29 Circlip 

45. O-rmg 

61. 

Steel washer 

14 Washer 

30. Circlip 

46. Oil seal 

62. 

Needle bearing 

15. 4th gear (D) 

31 Screw 

47. Ball bearing 

63. 

Circlip 

16 Drive shalt 

32. Lockwasher 

48 Output shaft 

64 

Bearing outer race 


Transmission and shift drum assembly 


diameter is 7.985-8.000 mm (0.3144-0.3150 
in.) and the fork should be replaced if the 
measured diameter is less than 7.93 mm 
(0.312 in.). For the 4th and 5th gear shift 
forks, standard diameter is 7.9-8.0 mm (0.311- 
0.315 in.), and the forks should be replaced if 
the pin measures less than 7.85 mm (0.309 
in.). 

8. Measure the diameter of each shift drum 
groove. Standard groove width is 8.05-8.20 
mm (0.317-0.323 in.). Replace the shift drum 
if the groove width is greater than 8.25 mm 
(0.325 in.). 

9. Measure the length of the shift drum 
positioning spring. Standard spring free- 
lengtli is 32.3 mm (1.27 in.). The spring 
should be replaced if it measures less than 
30.7 mm (1.21 in.). 

SHAFT DISASSEMBLY AND 
ASSEMBLY 

1. Have new circlips on hand before disas¬ 
sembling the shafts. Once removed, circlips 
cannot be reused. Lay out each piece as it is 
removed to facilitate assembly. 

2. To disassemble the drive shaft: remove 
the sleeve and spacer. Remove the needle 
bearing outer race Remove the circlip and 
remove the needle lx‘aring, steel and cop¬ 
per washers. Remove the 2d and 5th gears. 
Remove the copper bushing and washer. Re¬ 
move the circlip and remove the 3rd gear. 
Remove the circlip and remove the washer 
and the 4th gear. Remove the ball bearing 
from the shaft using a puller. 

3. To disassemble the output shaft: remove 
the needle bearing outer race. Remove the 
circlip and pull oil the needle bearing and the 
steel and copper washers. Remove the 1st and 
4th gears. Remove the circlip and remove the 
splined washer, 3rd gear, and splined washer. 
Remove the circlip and the 5th gear. Remove 
the circlip, splined washer and 2d gear. Re¬ 
move the ball bearing using a bearing puller. 

4. Check gear-to-shaft clearance by mea¬ 
suring the inside diameter of each of the 
bushed geai> and the corresponding area of 
the shaft on which they ride. 

Standard clearance for 2d, 3rd, 4th, and 5th 
gears (both output and and drive shafts) is 
0.020-0.062 mm (0.0008- 0.0024 in.). Re¬ 
place* the gear(s) if clearance exceeds 0.16 mm 
(0.0063 in.). 


5. Visually inspect the shift forks for chip¬ 
ping or wear to the fingers. Measure the 
thickness of each of the shift fork fingers. Stan¬ 
dard thickness is 4.9-5.0 mm (0.19-0.20 in.,. 
Replace am fork on which the fingers measure 
less than 4.7 mm (0.18 in.). 


ot ar r* for* 
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Checking gear shift fork finger wear 


6. Measure the gear shift fork groove width 
on the gears. Stanckud width is 5.05-5.15 mm 
(0.199- 0.203 in.). Replace the gears if the 
width is wider than 5.25 mm (0.207 in.). 

7. Measure the diameter of each shift fork 
guide pin. For the 3rd gearshift fork, standard 


« « T ‘V ,«OOVt S 



Checking the gear shift fork pins and drum 
grooves for wear 



Measuring shaft and gear clearance 


Standard clearance for the 1st output shaft 
gear is 0.014 - 0.048 mm (0.0006-0.0019 in.). 
Replace the gear if clearance exceeds 0.15 mm 
(0.006 in.) 

5. Assemble the shafts in the rev el's e of the 
disassemblv order. Use neir circlips. 

6. For the drive shaft, install the circlips so 
that the opening of the circlips aligns with one 
of the grooves in the shaft. Be sure to install 
tlie 5th gear copper bushing so that the oil 
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S Set tlu* shift dmm into tin* neutral jxixi- 
tion. 

9 Lubricate tlu* sliilt nxl and shift fork 
finders, Insert tlu* nxl, miming it through tlu* 
two slnll loiks wliili* fitting tlu* shift fork pins 
into tlu* shift drum grooves. 

NO’I L The shift fnks arc not inttr- 

c/imigeu/i/e. 

llu* 4th gear shift fork has fingers of ahout 
equal length Note their proper jxisitions on 
the shift rixl hv referring to the accoinjxmving 
illustration 



When fitting the 5th gear copper bushing, align 
the oil holes 


hole in the hushing aligns with the oil hole in 
the shaft 

The proper assemhlv order for the drive 
shaft is 1st gear q>art of the shaft) 4th giiir. 
washer, eirelip. 3rd gear, circlip, washer, cop¬ 
per hushing, 5th gear, 2d gear, copper 
washer, steel washer, needle hearing, circlip, 
healing race. 

7 To assemble the output shaft, install the 
circlips so that the opening ol the circlip aligns 
with one of the shaft grexives. Install the 
splined washers so that their teeth do not co¬ 
incide with the circlip opening. 



Correct splined washer and circlip installation 


The proper assemhlv order is: (starting from 
the engine sprixket side ( 2d gear, splined 
washer, circlip. 5th gear, circlip, splined 
washer. 3rd gear, splint'd washer, circlip, 4th 
gear, 1st gear, copper washer, steel washer, 
needle hearing, circlip, homing race. 

INSTALLATION 

1 If the shift drum pins have hcen re¬ 
moved. make sure that the long pin is in¬ 
stalls! in the proper hole. Refer to the illustra¬ 
tion l sc a new pin plate screw loekwasher 
and lx* sure that the pm plate screw is firmlv 
tightened 

2 Install the needle hearing, pressing it on 
so that the end of the hi*aring is ev en with the 
left end of the hole 

3 Place the 3rd gi*ar shift fork into position 
in the crankcase half jxisitioned so that tin- 
short side faces the neutral indicator switch 
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Be sure that the long shift drum pin Is positioned 

* * 


Differentiate the 4th and the 5th gear shift forks 




Proper shift fork Installation 


Fitting the operating plate 


Install the shift dmm sliding it through the 
shift fork. 

4 Install the operating plate onto the shift 
drum and fit its circlip 

5. Seat tlu* shift dmm guide holt washer in 
the crankcase and install and tighten the holt. 
Bend the tah over tlu* flat of the holt. 

6. Install the 3rd gear shift fork guide pin 
and use a new cotter pin. The shift fork pin 
should he inserted into tlu* middle of the 
three shift fork grooves. The cotter pin should 
Ik* inserted from the long side of the shif t fork 

7. Install tlu* shift dmm jxisitioning pin. 
spring, and holt. 


Insert the cotter pin from the right side Do not 
forget the positioning boit 


Kickstarter 

REMOVAL 

1. Split the crankcases The transmission 
can remain in place. 

2. Remove the spring guide. Remove the 
kickstarter return spring. 

3 Remove the circlip from the shaft hush¬ 
ing Remove the shaft stopper screws and 
stopper and pull of! the hushing. 

4. Remove the shaft assembly 

5. Straighten the lixkwasher ends and re¬ 
move the stopper. 

6. Remove the circlip on the end of the 
sh.ift and remove the spring seat, spring, and 
ratchet gear 

7. Remove tlu* circlip, and tike off the 
washer and kick gear. 

INSPECTION 

1. Make a v isii.il inspection of the kick gear, 
and replace it if there is am damage to the 
gear teeth or to the ratchet mechanism 

2. Measure the inside diameter of tlu* kick 
gear. Standard diameter is 20.000-20.021 mm 
i().7S74-0.7582 in ). Replace the gear if the 
inside diameter excel*ds 20.07 mm (0.790 in.). 

3. Measure the diameter of the kickstarter 
shaft in the any on winch the kick gi*ar rides. 
Standard shaft diameter is 19 959 19.9S0 mm 
(0.7S5S-0 7<S00 in ). Replace the shaft if the 
diameter is less than 19.91 mm (0.7850 in ). 

INSTALLATION 

Installation is the reverse of removal. Note 
the following jxiints. 




COTUfl Pin 













Kawasaki KZ650-750 



1. 

2 . 
3. 
4 

5. 

6 . 
7. 


Bolt 

8 Screw 

15 Circlip 

22. Spring guide 

Kick pedal 

9 Washer 

16. Washer 

23. Bolt 

Pedal rubber 

10 Circlip 

17. Kick gear 

24 Stopper 

Boss 

11 Circlip 

18. Bushing 

25. Screw 

Plug 

12. Spring seat 

19 Circlip 

26 Lockwasher 

Steel ball 

13 Spring 

20. Kick shaft 

27. Stopper 

Spring 

14 Ratchet gear 

21. Kick spring 


Kickstarter shaft assembly 



Install the ratchet gear arm stopper as shown 



Align the shaft and ratchet gear punch marks 
when Installing 

1. Install the ratchet gear arm stopper as 
shown in the illustration. Use a new lock- 
washer. Tighten the two stopper holts to 5.1- 
6.5 It lbs. Be sure to bend the ends of the 
lockwasher over the stopper bolts. 

2. Lubricate the gears with engine oil and 
the bushing with some high temperature 
grease before installation. 

3. When installing the ratchet gear, align 
the punch mark on the gear with the punch 
mark on the shaft. 

4. After tightening the ldckstartor shaft 
stopper screws, peon both screw heads to 
prevent loosening. 


LUBRICATION SYSTEM 


OIL PRESSURE 

1. To check the oil pressure, a special 
gauge (No. 57(X)1-164) and adapter (No. 
57001-403) are needed. 

2. Oil pressure should be checked when 
the engine is at normal operating tempera¬ 
ture. 



Checking oil pressure 


3. With the engine off , remov e the oil pas¬ 
sage plug below the breaker points ease. Be 
cautious of the hot oil. Fit the adapter and 
gauge. 

4. Start and run the engine to 4,OCX) rpin. 
Oil pressure should be 28-36 psi. 


5. If oil pressure is significantly below this 
figure, remove and inspect the oil pump and 
oil pressure relief v alve. 

6. The oil pressure gauge is also used to 
check oil pressure relief valve operation. This 
item is checked with the engine cold. 

7. When checking with the oil cold, mea¬ 
sured pressure should not kill too much l>elovv 
63 psi nor exceed 85 psi regardless of rpm. If 
the oil pressure is too low, the relief valve may 
be stuck open. If it is t<xi high, the relief valve 
max be stuck in the closed position. Refer to 
the appropriate section below for relief valve 
inspection. 


OIL PUMP 
Removal 

1. With the motorcycle placed on the 
center stand, remove the drain plug and drain 
off the oil. Remove the oil filter as well. 

2. .After the oil has been drained, install the 
drain plug and tighten it to 9.5-12.0 ft lbs. 

3. Remove the mufflers 

4 Remove the clutch. Refer to die 
“Engine and Transmission” chapter. 

5. Remove the 15 oil pan bolts and remove 



Oil pan bolts 


the pan. Remove the gasket and die three oil 
passage o-rings. 

6. Remove the oil pump mounting bolt and 
die two mounting screws and take off the 
pump. Note that there are two knock pins on 
the crankcase. 

Inspection 

1. Measure the clearance between the 
inner rotor and the outer rotor. Standard 
clearance is 0.05-0.23 min (0.0020-0.0091 
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8 Pump cover 
9. Gasket 
10 Inner rotor 
11. Outer rotor 

12 Pump body 

13 Screen 


in.). The rotors should lie replaced if clearance 
exceeds 0.30 nun (0.012 in.). 

2. Measure the clearance hetween the 
outer rotor and the pump hod). Standard 
clearance is 0 15-0.21 nun (0.(X)59-0.0083 
in.). Replace the rotors or the oil pump hwly il 
the clearance exceeds 0.30 mm (0.012 in.). 



Oil pump mounting screws and bolt 



Checking Inner-to-outer rotor clearance 


’Ofr.MTf ., f 



Checking rotor side clearance 
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3. Place a straightedge across the pump 
body and then probe beneath it with a suitably 
sized feeler gauge blade to determine rotor 
side* clearance. Standard clearance is 
0.02-0.07 mm (0.0008-0.0028 in ). Replace 
the rotors or tbe pump assembly if clearance 
exceeds 0.12 mm (0.0047 in.). 

Disassembly 

1. Remove tbe circlip and washer on the 
pump shiiit end. 

2. Remoxe the oil pump cover screws and 
remove the pump cover and gasket. 

3. Remoxe the rotors. 

4. Remoxe the pin and pull oil the oil 
pump gear and shaft. 

5. Slide oil the pump gear and bike the pin 
from tbe shaft. 

Assembly 

1. Assembly is the* reverse of disassembly 
Use a nexv gasket. Be sure that all of the inter¬ 
nals are xvell oiled and tbe pump turns 
smoothly after assembly. 

Installation 

1. Before installing the oil pump, fill it xxitb 
clean motor oil. 

2. Check that the two knock pins are in 
place. 

3. Be sure that tbe oil pump gear and the 
pump drive gear are properly meshed. 

4 Use a non-permanent thread-locking 
compound on the nil pump mounting bolt. 
Been the txxo mounting serexx-s to lock them in 
place. 



Replace the three oil passage o-rlngs with new 
ones 


5. Replace the three oil passage o-iings 
xxitb nexx ones. 

6. Tighten the oil pan bolts to 5.1-6.5 ft 
lbs 


OIL PRESSURE RELIEF VALVE 

1 The oil pressure relief valve is fitttxl to 
the oil pan. To remove the pan. refer to "Oil 
Bump; Remoxal," Steps 1-5. 

2. Unscrexv the relief xalxe and remoxe it 
from the oil pan. 


OIL PRESSURE RELIEF VALVE 



Removing the oil pressure relief valve 


3. For models xxitb engine numbers prior 
to KZ65()BE(XX)144. the relief xalxe am be 
disassembled ;uid inspected. This cannot be* 
done for later nxxlels. 

4 To disassemble tbe relief valve on 
engines prior to KZ650BE000I44. press doxvn 
on the xxasber xxitb a screxx drix er and Like out 
tbe circlip. Remoxe tbe washer, spring, and 
piston. 

5. Check the piston and tbe inside of the 
x alx e body for scoring or other signs of xxear 


o 



/ w *T, 

Relief valve components (early) 


6. Measure the diameter of tbe piston and 
the inside diameter of the x alx e body to deter¬ 
mine piston-to-bixlv clearance. Hie standard 
specification is 0.020-0.103 mm (0.0008- 
0.(XXI l in ). Replace the piston il clearance 
exceeds 0.13 mm (0.0051 in.). 


v'AlvE BOO> 



Measuring relief valve piston diameter (eerly) 
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Checking relief valve operation (late) 


PISTON 



Oil filter by-pass velve components 


without sharp bends or kinks. Be sure that 
they are not twisted around each other. 

3. After installing the cables onto the pul¬ 
ley, center the adjusting nuts on the bracket. 

4. .After fitting the carburetors onto the 
manifolds, be sure that the clamps are prop¬ 
erly tightened and that the air cleaner hose 
spring bands are in place. 

5. The carburetor overflow' tubes are 
routed to the right rear of the engine. The air 
vent tubes are routed to the sides of the bat¬ 
ten housing between the air cleaner and the 
baffle plate. 

6. Adjust the throttle cables after installing 
the carburetors. 


7. Check the valve spring free length. The 
standard specification is 20.1 mm (0.79 in.), 
and the spring should be replaced if it is less 
than 19.1 mm (0.75 in.) long. 

8. For models after Engine No. 
KZ650BE000144, the oil pressure relief valve 
cannot be disassembled. The only check is to 
push on the steel ball in the valve Ixxly with a 
wooden dowel or the like and make sure that 
it slides sm<x>thly and is fiillv seated by the 
valve spring pressure. Any rou^i movement 
which cannot be cured by cleaning the valve 
assembly thoroughly in a solv ent will necessi¬ 
tate replacing the valve assembly. 

CAUTION Do not attempt to disassemble 
the valve. 


OIL PRESSURE INDICATOR 
SWITCH 

I. The switch should go on when the igni¬ 
tion is turned on. If it does not, check it by 
first disconnecting the switch lead. Then, con¬ 
nect the positive lead of a 30V DC voltmeter 
to the lead, and ground the negative meter 
lead on the engine. Turn on the ignition 
switch. The voltmeter should read battery 
voltage. If it does not, the trouble is either a 
broken wire or a bumed-out warning light 
bulb. 

2 If the v oltmeter does read battery volt¬ 
age, the oil pressure switch may be defective. 
To check this, use an ohmmeter to check for 
continuity between the switch terminal and 
the switch body. If the switch leads are dis¬ 
connected, any reading other than zero ohms 
indicates that the switch is defective. 

3. If the switch does not turn the warning 
light out at any engine speed above idle, 
check the oil pressure with a pressure gauge 
as outlined at the beginning of tliis chapter. If 
oil pressure is satisfactory, the switch is defec¬ 
tive and should be replaced 


BY-PASS VALVE 

1. The by-pass valve consists of a piston and 
spring and is fitted inside the oil filter bolt. No 
routine maintenance is required. 

2. If disassembly of the by-pass valve is 
desired, remove (lie pin and take out the 
spring and piston. Clean them thoroughly in 
solvent and lubricate them with clean motor 
oil before refitting. 

3. Filter bolt rubber o-ring condition is 
critical. If the o-rings are chipped, hardened, 
or tom, or if there is any doubt as to their con¬ 
dition, they should be replaced with new 
ones. 


FUEL SYSTEM 

CARBURETOR OVERHAUL (650) 
Removal 

1. Remove the gas tank Drain the carbu¬ 
retor float bowls 

2. Screw in the throttle cable adjusters 
neai the twist-grip to give the cables plenty of 
play 

3 Loosen the manifold chimp for each car¬ 
buretor. 

4 Move the spring bands which secure the 
iiir cleaner hoses to the carburetors. 



Removing the carburetors 


5. Full the carburetors off the manifolds its 
an assembly 

6. Loosen the throttle cable adjuster nuts 
and disconnect the cables from the pulley . 
Remove the carburetors from the motorcycle. 



Disconnecting the cables 


Installation 

1. Installation is basically the reverse of re¬ 
moval. Note the following points: 

2. Be sure that the throttle cables are cor¬ 
rectly routed. They should run between the 
top frame tube and the right side cradle tube 


Separation 

All carburetor components with the exception 
of the linkage mechanism and starter plungers 
can be remov ed and inspected without separat¬ 
ing the carburetors from their mounting plate. 
If tliis separation is required, proceed as fol- 
lowv 

1 Remove the carburetors from the 
motorcycle. 

2. Remove the idle adjusting screw and 
spring. 

3. Remove the carburetor covers. 

4 Unscrew and remove the throttle arm 
mounting bolts and the pulley mounting bolt. 
Note the ltxkwashers on each bolt. 



Remove the throttle arm mounting bolts and the 
pulley mounting bolt 



Remove the throttle shaft set plate and rubber 
cap 


5. Remove the throttle return spring. 

6. Remove the phillips screw and tike off 
the throttle shaft set plate. 

7 Remove the rubber shaft caps from 
the end carburetors. 

8. Full the throttle shaft out to the left side. 

9. Remove the mounting screws and take 
of! the carburetors. 

10. To refit the carburetors, reverse the 
separation procedure. Note the following 
points: 

a. Use a non-permanent thread-locking 
compound on the mounting screws. 
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I). Applv a thin cuil of grease to tin* 
throttle sliatt before insert ill)' it through the 
ai ii hi rotors, 

e Perform a imvhumail s\ nclir■oni/atmii 
o! the* enrhurotors see below). 

Disassembly 

As noted, all carl in re tor eom|X)iients with the 
exception ol the linkage iiu*chanisin and the 
starter plungers am he removed without sep¬ 
arating the carburetors from their mounting 
plate To disassemble the carburetors in this 
inannei, prix*eed as follows. 

1. Refer to Steps 1-8 under "Separation" 
above 

2. Lalt out the linkage and throttle valve 
assemblies. 


linkage 



Removing the throttle slide assembly 


3. If desired, remove the two screws in¬ 
side the throttle valve(s) and take out the jet 
needle. Note the position of the needle clip. 
Do not change the position of the clip unless 
tuning adjustments are being made. 

4 On early model carburetors, remove 
the pilot fuel screw extenders and unscrew 
and remove the pilot screw, o-ringand spring. 
On later model carburetors, unscrew and re¬ 
move the pilot air screw, spring, and o-ring 
from the carburetor laxly. 

5. Unscrew and remove the float bowl 
screws and carefullv remove the fhxit bowl 
and fltxit bowl gasket. 



Float bowl components 


6. Unscrew and remove the main jet. air 
hlcixl pipe, and pilot jet. 

7. Push out the fkxit pin and remove the 
fkxit assemblv 

8. Remov e the flixit needle. Unscrew and 
remove the float needle seat and gasket. 

9. If the carburetors have been removed 
from their mounting plate, unscrew and re¬ 
move the starter plunger after first removing 
the plunger cap 

10. From the top of the carburetor, push 
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out the needle jet using a suit wooden dowel 
or the like. 

Assembly 

1. Assembly is basiaillv the reverse of dis¬ 
assembly Note the following points: 

2 Check the condition of all gaskets and 
o-rings and replace them if they are damaged 

3. Be sure that the* jet needle clip is in the 
4th grtxne from the top, unless tuning 
changes were made. 

4 Do not overtighten the fuel jets when in¬ 
stalling them in the carburetor body. 

5. When installing the pilot tiiel screws on 
earl\ irnxlel carburetors, screw them in until 
they are lightly seated, then back each one out 
1 Vh turn. Fit the plastic extender with the 
projection facing the front. When installing 
pilot air screws to the carburetor bodies on 


later nnxlel carburetors, screw them in until 
they are lightly stated, then hack each one out 
two full turns. 

Tlu* pilot screws may have to lx* readjusted 
after the carburetors are installed. 

6. Perform a mechanical synchronization of 
the carburetors (see below). 

7. After installing the carburetors, make 
sure that all Riel lines art* secure. Turn on the 
gas and allow the units to sit for a few' minutes 
before operating the motorcycle to check for 
leaks. 

Mechanical 

Synchronization 

Any titne the carburetors have been disas¬ 
sembled, it is wise to perform a preliminary 
mechanical synchronization prior to installa¬ 
tion. After installation, the carburetors should 
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57. 

31 Lock washer 58 

32 Throttle valve bracl- 59. 




1. Lockwasher 
2 Mounting bolt 
3. Lockwasher 

4 Throttle valve 

5 Air screw (only on 

air-screw type) 

6 0-rmg (only on 

air-screw type) 
7. Needle jet 

8 O-ring 

9 Air bleed pipe 

10 Main jet 

11 Float 

12. Lockwasher 

13 Screw 

14 O-rmg 

15 Dram plug 

16 Locknut 


17 Washer 

18 Adjusting screw 

19. Joint ball seat 

20. Spring 

21 Throttle arm 

22 Spring (only on 

pilot-screw type) 
23. O-ring (only on 

pilot-screw type) 
24 Extender (only on 
pilot-screw type) 
25. Pilot screw (only on 
pilot-screw type) 

26 Screw 

27 Lockwasher 

28 Top cover 

29 Gasket 

30 Screw 


33 Circlip 

34 Jet needle 

35 Screw 

36. Plunger lever 

37. Linkage shaft 

38 Plastic washer 

39 Spring 

40 Carburetor body 

41 Pilot jet 
42. Gasket 

43 Valve seat 

44 Valve needle 

45 Float pm 
46. Gasket 

47 Float bowt 

48 Clip 

49 Bush 

50 Dust seal 
51. Plunger cap 

52 O-rmg 

53 Spring 

54 Starter plunger 

55 Lockwasher 

56 Set plate 


Screw 

Screw 

Stopper 

Screw 

Spring 

Throttle shaft 
Bolt 

Lockwasher 

Pulley 

Spring 

Lockwasher 

Spring 

Idle adjusting screw 

Screw 

Flat washer 

Screw 

3-way joint 

Clamp 

Clamp 

Fuel hose 

Bracket 

Screw 

Lockwasher 

Spring 

Mounting plate 
Spring (only on 
air-screw type) 


Carburetor assembly 
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Bottom of Carburetor Bore 
Throttle slide mechanical synchronization 



Adjusting the throttle slides 


be synchronized with vacuum gauges as out¬ 
lined in the “Tune-Up” section. 

I Remove the carburetor top covers and 
l(H)sen the throttle slide adjusting screw lixk- 
MllltS. 

2. Taking each carburetor in turn, insert a 
piece of 0.5-1.0 nun solid wire between the 
throttle slide and the bottom of the bore. If 
necessary, turn the adjusting screw so tliat the 
wire is trapped. Then, holding the carburetors 
upside down, slowly turn the adjusting screw 
to raise the throttle slide* until the wire just 
hills out. Tighten the locknut. Repeat the pro¬ 
cedure with each hxknut. This will ensure 
that the throttle slides are at least close to 
being synchronized, thus simpifving vacuum 
gauge usage. 


CARBURETOR OVERHAUL (750) 
Removal 

1. Remove the gas tank. Remove the left 
and right side covers. 

2. Loosen the carburetor clamp screws. 
Slide the manifold spring bands to one side. 

3. Slide the clamps up and pull the vac¬ 
uum lines off the carburetors. 

4. Loosen the locknuts of the throttle 
cable adjuster, and free the adjuster from 
the bracket. 

5. Disconnect the overflow tubes from 
the air cleaner box. 

6. Pull the carburetors out and to the 
right, disconnecting the cable end from the 
pulley as soon as it becomes accessible. 

Installation 

Installation is basically the reverse of re¬ 
moval. Note the following points: 


Carburetor Specifications 



KZ650(1976) 

KZ650 (1977-1980) 

KZ650(1981) 

KZ750 

T>pe 

V.M24SS 

VM24SS 

YM24SS 

CV34 

Main jet 

102.5 

102 5 

92.5 

62/125 

Needle jet 

0-8 

0-8 

0-5 

NA 

Needle 

5DL31-4 

5DL31-4 

5CL30-4 

NOIA 

Needle dip position 

4 

4 

4 

NA 

Pilot jet 

15 

15 

15 

35 

Pilot screw (turns out' 

lVfc 

2 

preset 

preset 

Throttle slide 

1.5 

1.5 

1.75 

NA 

Fuel level (mm/in.) 

30T.2 

30/1.2 

23/0.91 

36.5/1.44 


1. Install the carb clamps so that the one 
for carb No. 2 has the opening pointing up¬ 
wards, and that the others point downwards. 

2. Run the throttle cable between the 
right fork leg and the head pipe, and the 
right side of the frame top tube. 

3. Adjust the throttle cable. 

Separation 

The throttle slide assembly and the float 
bowl components and jets are removable 
without separating the carburetors. If. how¬ 
ever, this procedure is desired, it is as fol¬ 
lows: 

1. Obtain a choke shaft kit prior to sep¬ 
aration. It is essential for the assembly pro¬ 
cedure. 

2. Unhook the end of the choke link 
spring from the lever on the right choke 
shaft. 


3. To remove the pilot screw, punch and 
pry off the plug. Turn the pilot screw in 
carefully until it is fully seated, counting the 
number of turns. The screw must be reset to 
this number on assembly. The screw should 
be only lightly seated. Do not attempt to 
tighten it with undue force. 

4 Remove the float bowl screws and 
carefully take off the float bowl. 

5. Remove the primary main jet, hleed 
pipe, secondary main jet, and needle jet 
holder. All items unscrew’. 

6. Push out the float pivot pin and re¬ 
move the floats and float needle. 

7. Push out the needle jet from the car¬ 
buretor mouth. 

8. Remove the plastic plug and unscrew 
the pilot jet beneath it. 

Assembly 


3 Remove the screws and lockvvashers 
and take ofl the upper mounting plate. 

4. Remove the lower mounting plate in 
the same way, and separate the left and 
right carburetor pairs. 

5. To separate units Nos. 1 and 2. 
straighten the flat washer and remove the 
nut, washer, lockwasher, and choke lever. 

6. Remove the bolt, wave washer, flat 
washer, and plastic washer, and pull ofl the 
choke linkage shaft. The small steel hall and 
spring come off with the shaft. 

7. Remove the choke valve retaining 
screws and remove the choke valves. 

8. Pull off the choke shaft. 

Assembly 

1. Assembly is the reverse of disassem¬ 
bly. Note the following points: 

2. When installing the choke valve, a new 
choke shaft and screws must be used. Crimp 
the screws after installation with the adapter 
in the kit and a pair of pliers. 

3. Check that the o-rings are in place, 
and install the long pipe of the fuel three- 
way joint to the No. 3 carb. Install the link¬ 
age spring. 

4. Hook the end of the choke link spring 
on the lever. 

5. The centerlines of the carburetor bores 
must be parallel both horizontally and verti¬ 
cally. If not, loosen the mounting screws and 
align the carburetors. Then retighten the 
screws. 

Disassembly 

The major components of each carburetor 
can be serviced without separating the as¬ 
sembly. 

1. Remove the throttle slide cover screws 
and take off the cover and spring. Carefully 
pull out the throttle slide assembly. 

2. If remov al of the needle is desired, un¬ 
screw the holder. 


Assembly is straightforward. Note the fol¬ 
lowing points: 

1. Be sure that the slide diaphragm is 
correctly installed. The diaphragm is located 
with a tab. The lip must he seated in its 
groove all the way around. The slide must 
move up and down with light finger pres¬ 
sure. 

2. Fit the pilot screw hv screwing it in 
until lightly seated as on disassembly, then 
hacking it ofl the same number of turns you 
counted in the disassembly procedure. 

3. Use a new pilot screw plug and bond it 
in place. 

Fast Idle Adjustment 

1. Check that there is 4-6 mm (0.16- 
0.24 in.) clearance between the pin on the 
idling link and the fast idle cam when the 
choke lever is fully pushed down. 

ELECTRICAL 

SYSTEM 

NOTE: The charging system may be one 
of two types. The early type used separate 
regulator and rectifier , the regulator being 
the mechanical type. The later system has 
an integral regulator/rectifier unit. 

Determine the system in use before be¬ 
ginning tests, then refer to the appropriate 
section. 

CHARGING SYSTEM (EARLY) 

Alternator Output 
Test 

I. Before attempting this test, check the 
condition of the battery . II the batterv charge 
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is less than 12 v. charge the batter) II a hill 
charge am not be obtuin«-cl, the hatter) should 
he replaced 

2 Out) out the test with the engine at 
operating temperature 

3 Remove the left side cover. 

I Be sure that the ignition switch is 
turned oil 

5 Disconnect the regulator green and 
hrown leads from the regulator Connect 
these two leads together. 



Disconnecting the regulator leads 


NOTE: When connecting the two leads he 
sure that the connection is not grounded. 
Do not leave the two leads connected any 
longer than is necessary Be sure that they 
are discotmected immediately after the test 
is carried out. 

6 Open the seat and disconnect the hat¬ 
ter)- negative lead from the battery terminal. 



Circuit diagram for alternator output test 


7. Connect an ammeter in series with the 
battery, connecting the meter negative lead to 
the hatterv negative lead and the meter posi¬ 
tive lead to the battery negativ e terminal. 

8. To avoid damage to the meter during 
the test, connect a by-pass wire to the battery 
negative terminal and the meter negative 
lead. 

9. Connect a DC voltmeter (at least 30v 
DC) across the hatterv. 

10. Start the engine with the kickstarter. 
CAUTION Do not use the electric steirtcr 
to start the engine as this may cause damage 
to the ammeter Make sore that all connec¬ 
tions are tight. A loose connection may 
damage electrical components. 

11. Turn on the headlight and set it to high 
beam. 

12. Disconnect one end of the In*pass 
lead. 

13. Run the engine at 1,000 rpm, and note 
the meter reading*. They should be as follows: 

a The voltmeter should read 15 v 

868 


h. Tlie ammeter should read about 3 

amps 

IT II either reading is somewhat lower 
than these figures, check the field coil and ar¬ 
mature resistance as outlined below. 

Alternator Test 

1. In the ev ent that the measured output of 
the alternator is not with specification, the ar¬ 
mature windings and field coil windings 
should be cheeked for shorts or open circuits 
This am he done with an ohinmeter. 

2. Disconnect the -I-pin electrical connec¬ 
tor on the electrical panel. 



Checking armature windings for continuity 


3. With the ohinmeter set on the R \ I 
range, check the resistance between each of 
tlie three yellow leads in turn. In each case, 
resistance should be 0.4-0.6 ohms. If resis¬ 
tance is greater than this, there is probably an 
open circuit and the armature must lx* re¬ 
placed. If resistance is zero, there is prohahk 
a short in the system, and, again, the armature 
must be replaced. 

4. Using the highest range on the ohinme¬ 
ter, measure the resistance between each of 
tlie three yellow- leads in turn and a ground on 
the chassis. Resistance should be infinite. If 
there is any reading short of this, the armature 
must be replaced. 

5. Disconnect the green field coil wire and 
measure the resistance between the wire and 
ground on the chassis. Field coil resistance 
should be 2.7-3.4 oh ins. If the resistance 
reading is not within this specification, tilt- 
field coil must be replaced. 

Removal 

1. To remove the alternator, remove the 
left side cover and disconnect the alternator 
4-pin connector and tlie green lead. 

2. Remove the engine sprocket cover. 

3. Disconnect the neutral indicator switch 
lead and pull out the wiring towards the left 
side. 

4. Remove the four alternator cover screws 
and remove the cover and gasket 

5. Remove tin* armature alien bolts to re¬ 
move the armature from the cover, remove 
tlie three field coil alien bolts to remove the 
field coil. 

Installation 

1. Apply a liquid gasket compound around 
each of the armature grommets before fitting. 

2. Use a non-permanent thread-locking 
compound on the alien bolts. 

3. When installing the alternator cover. In¬ 
sure that the two kinxk pins are in place. Use 
a new gasket. 


4 Arrange the wiring between tlie crank- 
aise and the external shift meclianism cover. 

. 5. Ilie remainder of the procedure is the 

rev erse of removal 

Rectifier 

I. With tin- iugition switch oil, remove the 
left side cover Disconnect the white lead 
from the batter) positive terminal, and dis¬ 
connect the rectifier black lead Disconnect 
the 4-pin connector on the electrical panel. 



Checking the rectifier 


2. Using the R x 10 or the R x 100 range on 
the ohmmeter, check the resistance in both 
directions between the white lead and each 
yellow lead, and then between tlie black lead 
iuid each yellow lead In each case, resistance 
should be low in one direction, and approxi¬ 
mate!) ten times as high in the opposite direc¬ 
tion. 

3. If anv check indicates that resistance is 
high in both directions, or low in both direc¬ 
tions, tlie rec tifier is defective and must lie re¬ 
placed. 

Regulator 

I Tlie regulator should he checked if the 
batter) overcharges or discharges. If this hap¬ 
pens. cheek the batten first, before attempt¬ 
ing anv regulator tests. These tests will not be 
accurate if the batten is defective or is not 
full) charged. 

2. Other symptoms of a defective regula¬ 
tor include bulbs burning out at high rpm, or 
the need to constant!) add water to ;dl of the 
hatterv (-i lls 

3. Remove the headlight and disconnect 
the 9-pin connector therein. Turn the ignition 
switch on, and be sun- that all lights are 
turned off. 

4 Connect a DC v oltmeter (at least 30v 
scale) across the batter) . Start tlie engine and 
run it at 1,6(X) rpm. Tlie voltage reading 
should be 14-15 v 

5. Craduallv increase engine speed ;uid 
recheck the meter reading with the engine 
running at 4.(XX) rpm. The reading should still 
be 14-15 v . 

NOTE: Engine speed must increase directly 
from 1,600 rpm to t,(XX), and must not 
decrease at any point during this time. If 
engine speed is allowed to drop , the read¬ 
ings may hr incorrect If this happens, start 
the test over from the beginning. 

6. If the voltage raiding is 14 -15 v in both 
eases, the regulator is satisfactory. If it was 
not, test the regulator as outlined below. 

NOTE: If the motorcycle is still under war¬ 
ranty, replace the regulator at this point 
rather than carrying out the follouing tests. 


























Kawasaki KZ650-750 


7. Remove the left side cover and discon¬ 
nect the black, green, and brown leads from 
the regulator. 

8. With an ohmmeter, check the resis¬ 
tance across the middle and upper terminals 
with the points P 0 in position 1. There should 
be zero resistance. If there is any resistance 
indicated, the points are probably dirts and 
should be cleaned with emery cloth and/or a 
non-oily solvent. 



Voltage regulator components 


9. With the points in position 2, resistance 
should be 9 ohms. If resistance is not correct, 
the regulator must be replaced 

10. Connect the ohmmeter across the mid¬ 
dle and lower terminals. In position 1, the 
resistance reading should be about 100 ohms. 
If the reading is not correct, the regulator 
must be replaced. In position 2, resistance 
should be zero. If it is greater than this, the 
points are probably dirts anti should be 
cleaned with emery cloth and a non-oily sol¬ 
vent. 

11. If cleaning the points does not get resis- 
*tance down to zero ohms, replace the regula¬ 
tor. 

12. Press down on the armature anti check 
the armature gap with a feeler gauge. It 



Checking armature gap 



Checking the gap between points P2 and Po 


should be 0.3 mm (0.012 in.) or more. If the 
gap is not correct, bend the holder for point P> 
until it is. 

13. Check the gap between points P 2 and 
P c with a feeler gauge. The gap should be 
0.30-0.45 mm (0.012-0.018 in.). If the gap is 
incorrect, bend the holder for point P, to cor¬ 
rect it. 

14. Connect a DC voltmeter across the bat¬ 
tery terminals and start the engine, noting the 
voltage at various engine speeds. If the volt¬ 
age was not between 14-15 volts, adjust the 
output by bending the adjuster arm. Bending 
the arm up increases the voltage output, and 
bending it down decreases it. 



Bending the adjuster arm to alter voltage output 


15. Start the engine and read the voltage 
with the engine running below' 1,600 rpm. It 
should be 14-15 v. If the voltage is too low, 
bend the adjuster arm up. If it was ttxi high, 
bend the arm down. Be sure the ignition is off 
when making these adjustments. 

16. Check the voltage with the engine run¬ 
ning at 4,(XX) rpm. If it is less than the speci¬ 
fied 14-15 v, bend the holder for point P 2 
down. If it is greater, bend the P 2 holder up 



Bending the P2 holder to alter voltage output 


17 Fit the regulator cover and recheck 
voltage output 

CHARGING SYSTEM (LATE) 
System Check 

1. Always check batten’ condition and 
state-of-charge before beginning system 
tests or suspecting failure of the other com¬ 
ponents. 

2. The batten' must be in good condition 
and fully charged before carry ing any other 
tests or the results may be incorrect. 

3. Connect a DC voltmeter across the 
battery terminals. With the engine running 
at 4,000 rpm, the reading should be about 
14.5 v. 

If the reading is higher than this value, 
the rectifier/regulator is defective. If lower, 


check the alternator and the regulator/ 
rectifier. 

Alternator Test 

1. Remove the engine sprocket cover and 
disconnect the three yellow leads. 

2. With an AC voltmeter set on the 250 v 
range, check the voltage across pairs of the 
yellow’ leads with the engine running at 
about 4,000 rpm. This no-load test should 
give about 50 v across each pair of leads. 

3. A static alternator coil test can be 
carried out with an ohmmeter. Resistance 
across each pair of yellow leads should be 
0.48-0.72 ohms. 

If the resistance is infinite, the wiring has 
an open circuit. If low’er, there is a short. In 
either case, the stator must be replaced. 

4. With the ohmmeter set on the highest 
scale, check resistance between each yellow 
lead and the stator core. Resistance must be 
infinite in each case. 

5. If the ohmmeter tests indicate normal 
resistance, but the no-load test (Step 2) indi¬ 
cates low’ voltage output, the rotor magnets 
may be weakened. Replacement of the rotor 
is the solution. 

Regulator/Rectifier 

1. Remove the electrical panel beneath 
the left side cover. 

2. Disconnect the white/red lead and 
6-pin connector. 

3. With an ohmmeter set to the 10 or 100 
ohm range, check the resistance in both di¬ 
rections between the white/red lead and 
each yellow lead in turn, then between the 
black lead and each yellow lead. The resis¬ 
tance must be low in one direction, hut high 
when the test leads are reversed. If resis¬ 
tance shows low’ or high in both directions, 
the unit must be replaced. 

4 The easiest and most foolproof check of 
the regulator side of the regulator/rectifier 
unit is by replacement with a new’ unit. 


BREAKER POINT IGNITION 

The ignition system consists of the battery, 
breaker points, coils, condensers, spark plug 
caps, and spark plugs. 

There are tw’o sets of breaker points and 
two ignition coils. Each coil fires two cylin¬ 
ders. They are paired No. 1 and 4, and No. 2 
and 3 

1. In the event of failure of the ignition 
system, first check the fuses, if all are in work¬ 
ing order, check that the snap connectors for 
the coils and breaker points are all clean and 
tight. 

2. At this point refer to chapters 2 and 3 
for inspection procedures for the breaker 
points, plugs, and battery. If these items are 
all in working order, the problem may be 
isolated to the coils, condensers, or plug caps. 

3. If only one cy linder fails to fire, and the 
problem is not a loose connection or defective 
spark plug, suspect the plug cap. The caps are 
fitted with a resistor to prevent radio interfer¬ 
ence while in operation, and heat and \ibra- 
tion may cause the value of this resistor to 
increase considerably, even to becoming an 
open circuit. 

The easiest way to see if a misfire is due to a 
defective cap is to switch the plug lead of the 
non-firing cylinder with its corresponding cyl¬ 
inder (1-4, 2-3). If the dead cy linder begins 
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to fire and the other cylinder ceases, the prob¬ 
lem is the plan eap. The taps should be re¬ 
placed as a set 

Functional caps will have a resistance of 
5,(XX)-7,5(X) ohms. Usually, when resistance 
reaches about 9.(XX) ohms, the plug lor that 
cup will no longer fire 

Caps are easily removable In unscrewing 
them from their cables. 

4 Defective condensers ;ue seldom a 
problem, since these are now usually replaced 
along with the breaker points. Defective con¬ 
densers will cause considerable arcing or 
sparking between the breaker point contacts 
while the machine is running, and this should 
be cause lor replacement before they fail com¬ 
pletely. Badly burned or pitted point contact 
surfaces can also be caused by defective con¬ 
densers, ;ls well as by improper adjustment. If 
the points are in bad condition, replace them 
and the condensers as well. 

5. Condenser capacity am be checked 
with electrical test equipment (if available) in 
place on the machine, provided the condenser 
is first disconnected from the primary termi¬ 
nal. Capacitance should be 0.24 MFD. The 
resistance of the condensers should be in 
excess ol 10 Mil. A variation of 1 (Y7c in either 
reading is allowable. 

6. Coils should really he checked on a 
Kawasaki Electrotester, where a good coil 
should be able to produce a 6 mm (0.24 in.) 
spark. II this is not available, however, some 
clue to coil condition (although not necessarily 
as conclusive) tan be gained by measuring the 
resistance ol the primary and secondary wind¬ 
ings with an ohmmeter. 

7 With the ohmmeter set to the R x 1 
range, check the resistance between the coil 
yellow/red lead and the green or black lead. 
Resistance of the primary winding should be 
about 4 ohms. If less, the winding is shorted; if 
greater, there is an open circuit. In either case 
the coil must he replaced. 

8. To check secondary winding resistance, 
check the resistance between the two spark 
ping leads using the R x MX) scale. Resistance 
should be about 23K ohms. If resistance is 
somewhat less than this amount, it is probable 
that the coil winding has started to break 
down, if resistance is greater, there is an open 
circuit. In either case the coil should be re¬ 
placed 

9. Using the highest available ohmmeter 
range, check for resistance between the yel¬ 
low/red lead iuid the coil core and between 
one of the spark plug leads and the core. 
Resistance in each case should be infinite. If 
there is any reading, replace the coil. 

10. Check the condition of the spark plug 
leads and replace the coil if the leads are in 
any way damaged. 



Checking secondary winding resistance 
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ELECTRONIC IGNITION 
Ignition Coils 

1. The most reliable check of ignition coil 
condition is carried out on a Kawasaki Elee- 
trotester if available. The coils should he 
able to produce a 7 mm arc. 

If an Electrotester is not available, check 
the coils with an ohmmeter as follows. 

2. Remove the spark plug caps. Connect 
the ohmmeter across each pair of spark plug 
leads This checks the secondary winding re¬ 
sistance which should be 12-18 K ohms. 

3. Disconnect the low tension leads from 
the coil and check resistance across the coil’s 
low tension terminals. It should he 1.8-2.7 
ohms. 

If both resistance checks are not within 
specification, the coil must be replaced. 

Pick-Up Coils 

1. Cheek the resistance between the 
black lead and the blue lead and between 
the yellow lead and red lead. In both cases, 
resistance should he 360-540 ohms. 

2. Check resistance between each lead 
and ground on the engine using the meter's 
highest scale. Resistance must be infinite. 

3. If any resistance readings are not 
within these specifications, the pick-up 
coil(s) are defective. 

1C Igniter 

Check the IC Igniter circuitry with an 
ohmmeter according to the accompanying 
chart. Replace the unit if all meter readings 
are not in accordance with the chart. 

Resistance readings are measured on the 
Kawasaki Hand Tester and may vary if 
another instrument is used. However, they 
should be consistent in any case. 

STARTING SYSTEM 

The starting system consists of the starter 
motor and clutch, the solenoid, the han¬ 
dlebar-mounted starter button, and clutch- 
operated lockout switch, which prevents 
starter operation unless the clutch is 
disengaged. 

Wlien the clutch lever is pulled in, and the 
starter button is pushed, battery current ac¬ 
tivates the starter solenoid, sending current 
directly from the battery to the starter motor 
and turning the engine ov er. 

The starting sy stem is quite reliable and it is 
unlikely that major problems will arise. 

Testing 

1. If the starter motor spins, but the engine 
does not, suspect the starter motor clutch. 


2. If tlie engine turns over very slowly, the 
problem may he a low battery, too thick oil 
usually caused by extremely low tempera¬ 
tures. or a defective starter motor. 

3. If the engine does not turn over at all, 
turn on the headlight, pull in the dutch, and 
hit the starter button If the headlight retains 
its brightness, the starter motor is not drawing 
current, and the trouble may be confined to 
the starter button, lockout switch, wiring and 
wiring connections, or a defective starter 
motor solenoid If the headlight dims, this in¬ 
dicates that the motor is drawing current, and 
tlie trouble may be a low Ixitterv or a defective 
starter motor. Chock the battery as outlined in 
Chapter 2, “Maintenance.” 

STARTER 


STARTER RELAY 



BUTTON SWITCH 

Starter motor circuit 


Solenoid Test 

1. Disconnect the two high-tension leads 
from tlie starter solenoid and connect an ohm¬ 
meter sot to the R \ I scale across the termi¬ 
nals. 

2. With the ignition switch on, pull in the 
clutch and hit the Starter button. The ohm¬ 
meter should read zero ohms. The solenoid 
should make a clicking sound as well. If a click 
is heard, but resistance does not read zero, 
the solenoid is defective and must be re¬ 
placed. 

3. Disconnect the two low-tension solenoid 
leads (black and yellovv/red) and measure tlie 
resistance across them. It should be close to 
zero ohms. If it is not, the solenoid is defective 
and must be replaced. 

4. II the solenoid checks out according to 
the alxive tvsts, hut still will not work, check 
that it is getting current by connecting a 30v 
DC voltmeter across the black and y ellovv/red 
leads from the wiring harness. Pull the clutch 


Meter Range 

Connection* 

Location 

Reading* 

x 1 kft 

Meter (♦) - Black/Yellow 
Meter ( ) — Black, Green 

At the 4 pin connector for the ignition coil* 

~ 

x 10011 

Meter (♦) -* Black, Green 
Meter (-) - Black/Yellow 

•* 

200 - 500 n 

Meter (♦) -* Ycllow/Rcd 
Meter (-) - Black/Ycllow 

•• 

200 - 600 n 

Meter (+) - Black/Yctlow 
Meter ( ) -• Ycllow/Rcd 


300-700 n 

x 1 k il 

Meter (♦) - Blue (Red) 

Meter (-} - Black (Yellow) 

At the 4 pin connector for the pick up coil* 

25-45 kn 

Meter (+) - Black (Yellow) 
Meter ( ) - Blue (Red) 

" 

20-40 kn 


IC tgnlter test chart 
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STARTER ENGINE 


STARTER LOCKOUT STARTER STOP 

RELAY SWITCH BUTTON SWITCH 



Checking the relay (solenoid) 


lever and hit the starter button. The ignition 
switch must, of course, be on The voltmeter 
should read battery voltage, indicating that 
die solenoid is getting current. If the meter 
reads zero volts, suspect the starter button, 
lockout switch, or wiring connections. 

Starter Motor Tests 

REMOVAL AND INSTALLATION 

1 Remove die engine sprocket cover 

2. Remove the left side cover. 

3. Disconnect the starter motor lead from 
the solenoid. 

4. Remove the two starter motor retaining 
bolts, and remove the starter motor 

5. Installation is the reverse of removal. Be 
sure that the starter motor mounts are clean 
(diis is an electrical ground) and Rut die 
starter motor o*ring is in grxxl condition. 

INSPECTION 

1. The starter motor can he disassembled 
after removing the two long screws and 
Separating die components. 

2. Check carlxin brush length Standard 
brush length is 12-13 mm (0.47-0.51 in ). 
The brushes must be replaced if their mea¬ 
sured length is less than 6 mm (0.24 in.). 

3. Brush springs should be checked. 
Spring tension should be 560-680 gr, but 
they - may be considered serviceable if they 
will hold the brushes firmly in place. 

4. Clean the commutator surface thor¬ 
oughly and polish it with fine emery cloth 
Check mica undercut depth. Standard depth 
is 0.5-0.8 mm (0.020-0.032 in.). The arma¬ 
ture should he replaced if the depth is less 
than 0.2 mm (0.008 in ). 

5. Measure the resistance between each 
of die commutator segments using the lowest 
ohmmeter senile. Resistance should be zero. If 
any of the tests shows resistance, the windings 
may be open and die armature must be re¬ 
placed. 



Checking for continuity between the commutator 
segments 


6. Using the highest ohmmeter range, 
measure the resistance between the commu¬ 
tator and the armature shaft. Resistance must 
he infinite. Any reading indicates a short and 
necessitates replacing the armature. 

7. To check the field coils, measure the 
resistance hetween the starter motor terminal 
and the positive side carbon brush. Resistance 
must be close to zero. If it is not, there may be 
an open circuit in the field coils and the yoke 
assembly must be replaced. 


8. Using the highest meter scale, measure 
the resistance between the positive side brush 
and die starter motor bixly. Resistance must 
be infinite. If diere is continuity, this indicates 
a short in the field coils, and the y oke assem¬ 
bly must be replaced. 

9. To check die starter clutch, turn the 
idler gear by hand When viewed from the left 
side of die engine, the idler gear should turn 
counterclockwise freely, hut should not turn 
clockwise. If operation is not correct, disas¬ 
semble the starter clutch and check for worn 
or damaged parts 

10. When assembling the starter motor, 
align the notch on the end plate with die 
tongue on the housing, and align the mark on 
the end covers with the lines on the housing 



When assembling the starter motor, align the 
marks 


1. Remove the two retaining screws and 
pull die headlight out of die shell. 

2. Disconnect the stxTet from the head¬ 
light. 

3 Remov e the pivot screws and nuts. Re¬ 
move the rubber clampers. 

4. Remove die beam horizontal adjusting 
screw. A nut, spring seat, and spring will 
come otf as well. 

5. Separate the outer and inner rims. 

6. Remove the two screws to separate tin* 
beam unit from die inner rim and mounting 
rim. 

Installation 

1. Instill the sealed beam unit in the 
mounting rim fitting the raised portion into 



1 Adjusting screw 

2 Spring 

3 Spring seat 

4 Nut 

5 Nut 


6 Rubber damper 

7. Screw 

8. Pivot screw 

9 Retaining screw 
10. Outer rim 


11. Screw 

12. Inner rim 

13. Sealed beam unit 
14 Socket 

15. Mounting rim 


Headlight components 


.19 


16 Plug 
17. Housing 
18 Collar 
19. Damper 
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Checking for field coil continuity 


Starter Lockout 
Switch 

1. Remove the gas tank. Disconnect the 
two ItK'kixit switch black leads. 

2. Connect an ohmmeter set to the R x I 
scale across the switch leads and pull in the 
clutch lever. The meter should read zero 
ohms. If it does not, the switch is defective 
and must he replaced. 

HEADLIGHT 

Removal 
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tin* holders Hit* "top" of the beam (whic h is 
so marked) must he m that position. 

2. Note that the spring seat on tin* horizon- 
ta! adjusting screw goes between the spring 
and the bracket. 

3. Adjust the horizontal beam .liter installa¬ 
tion. 


ELECTRICAL SWITCHES 

Switches can be checked with an ohmmetci or 
a contmmt) light In all eases, check the ap¬ 
propriate bulbs first. 

Ignition Switch 

KZ650-B 

I Disconnect the 4-pin connector in¬ 
side the headlight shell. 

2. With the ignition switch in the "oil" 
position, there should not be continuity be¬ 
tween an> of the wires. 

3. With the ignition switch in the "on” po¬ 
sition, there should be continuity between the 
white and brown wires, and between the blue 
and the red wires. 

4. In the ’’park" position, there should be 
continuity between the white and the red 
wires. 

5. If the swtich fails am of the above tests, 
replace it. 

KZ6S0-CID AND LATER , KZ750 

1. Disconnect the 6-pin connector inside 
the headlight shell. 



Checking the ignition switch 


2. With the switch in the “off” position, 
there should not be continuity between any of 
the wires 

3. With the switch in the ”on” position, 
there should he continuity between the 
white and brown wires (or between the 
white, brown, and yellow on later models), 
between the blue and red wires, and be¬ 
tween the white and orange/green wires. 

4 With the switch in the "park" position, 
there should be continuity between the white 
and red wires and between the white and 
orange/green wires. 

5. If the switch fails any of the above tests, 
replace it 

Headlight Switch 

KZ650-B 

I Remove the gas tank. Disconnect the 
brown, blue/white, and brown/white leads 
going to the switch. 

2. With the switch "off,” then* should be 
no continuits 
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3. With the switch “on," there should be 
continuit) between all three leads 

4 II the switch Luis the test, disassemble it* 
and clean the contacts. II this fails to restore 
normal operation, the switch should be re¬ 
placed. 

KZ6S0-CID 

1. Remove tlu* gas tank Disconnect the 
brown, brown/white, and blue/white leads 
going to the switch 

2. With the switch in the "off” jx>sition, 
there should be continuits between tlu* 
brown/white and the blue/white leads. 

3. With the switch in the "on” position, 
there should be continuits between all three 
leads. 

4 II the switch lails the test, disassemble it 
and clean the contacts. 11 this fails to restore 
normal operation, the switch should be re¬ 
placed. 

Dimmer Switch 

1 Remove the gas tank. Disconnect the 
red/black, blue, and red/yellow leads from the 
switch 

2. With the switch in tlu* “hi" position, 
there should be continuits between the 
red/black and the blue leads. 

3. With the switch in the “low” position, 
there should be continuits between the blue 
and the red/yellow leads. 

4. If the sssitch fails to operate normally, 
disassemble it and clean the contacts If this 
does not restore proper operation, replace the 
sssitch. 


Front Brake Light 
Switch 

]. Disconnect the wires and check for con¬ 
tinuity across the sssitch terminals when the 
brake lever is pulled. If there is no continuits , 
replace the sssitch. 

CAUTION: When removing the switch , he 
careful of spilled brake fluid Use a non-per¬ 
manent thread-locking compound on the 
switch threads, Init keep it away from the 
lower femrth of the threads to avoid contam¬ 
inating the lwake fluid. Bleed the system 
after installing the new switch 

Rear Brake Light 
Switch 

1 Disconnect the two leads from the 
sssitch. 

2. Check for continuity between tlu* tsso 
sssitcb leads sshen the pedal is depressed. If 
there is no continuity, replace the sssitcb. 

Brake Light Failure 
Indicator Switch 

1. Turn on the ignition. Apply and release 
either brake. The indicator light should go on 
sshen the brake light does, and go off sshen 
tlu* brake light does. 

2. Remove the brake light bull). The in¬ 
dicator bulb should go on when the brake is 
applied, and it should flash when the brake is 
released 

3. If the brake light failure indicator switch 
does not behave in the prescribed manner, 
check all wiring connections If dies are 
sound, replace switch. 


Turn Signals 

KZ650-B 

1. If both left and right turn signals fail to 
come on at all, first check the battery. If the 
batters is satisfactory, proceed to check the 
relay. 

2. Disconnect the relas leads and check for 
continuity across the terminals. Resistance 
should be zero. 11 resistance is more than this, 
replace the relas. 

3. li tlu* relas is satisfactory, use a 30 v DC 
v oltmeter, connecting the positive meter lead 
to the brown relas lead and die negative 
meter lead to the orange relas lead. With the 
ignition switch “on," turn the turn signal 
switch to the "R" and ”L" positions. The 
voltmeter should read battery v oltage in cither 
position. 11 it does not, check the wiling con¬ 
nections, luse, or ignition switch. If battery 
v oltage is read but tlu* turn signals still do not 
ssork, check all wilting connection. 

4. II the left and right turn signals do come 
on, but will not flash or flash very slowly, first 
check that the battery is not low. Check that 
all wiring connections are clean and tight. 
Check that all of the turn signal bulbs are the 
correct wattage. If all of these are correct, 
replace tlu* relay. 

5. If one light on one side comes on and 
will not blink, either the other light on that 
side is burned out or is not the correct watt¬ 
age, or the wiring is broken or improperly 
connected. 

6. If neither light on one side comes on, 
both bulbs on that side are burned out, or the 
turn signal sssitch is defective. 

7. If the turn signal bulbs flash too quickly, 
and this occurs on one side only, the bulbs on 
that side are of too high a wattage. If both 
sides flash t(x> quickly, it may indicate that the 
battery is being overcharged (check the volt¬ 
age regulator), or that the turn signal relay is 
defective. 

KZ650-CID AND LATER 

1. If neither the left nor the right turn sig¬ 
nals come on at all, check that batters voltage 
is normal. 

2. Remove the left side cov er, Disconnect 
the brown lead and the relay diode from the 
turn signal relas and check for continuity be¬ 
tween the relay terminals. Resistance should 
he zero ohms. If there is any resistance noted, 
replace the relay. 

3. If the relay is satisfactory, disconnect the 
relay diode from the orange lead. Set the 
ohm meter to the R x 10 or R x 100 range. 
Check for resistance in both directions across 
the diode. Resistance should he relatively loss- 
in one direction. If resistance is low or high in 
both directions, replace the dicxle. 

4 If both relay and diixle are satisfactory, 
use a 20s DC voltmeter and connect the posi¬ 
tive* meter lend to the brown relay lead, and 
the negative meter lead to the orange lead. 
With the ignition sssitch on and the hazard 
switch off, turn the turn sipial indicator switch 
to the “R" and "L" positions. In each case, the 
meter should indicate battery voltage. If it 
does not. check the fuse, the ignition switch, 
and the wiring. 11 hatters voltage is obtained, 
hut the turn signals will still not work, check 
all wiring connections. 

5. If both left and right turn signals come 
and stay on or flash slowly, check that battery 
voltage is normal. Check all wiring connec¬ 
tions. Cluck that tlu* turn sipial and indicator 
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bulbs are of the correct wattage. If all of the 
above points are correct, replace the relay. 

6. If one light on one side comes on and 
will not blink, either the other light on that 
side is burned out or is not the correct watt¬ 
age, or the wiring is broken or improperly 
connected. 

7. If neither light on one side comes on, 
both bulbs on that side are burned out, or the 
turn signal switch is defective. 

8. If the turn signal bulbs flash too quickly, 
and this occurs on one side only, the bulbs on 
that side are of too high a wattage. If both 
sides flash too quickly, it may indicate that the 
battery is being overcharged (check the volt¬ 
age regulator), or that the turn signal relay is 
defective. 

Hazard Circuit 

1. If failure occurs, first check the ignition 
switch and turn signal circuits as outlined 
above. 

2. Remove the gas tank. Disconnect the 
grey and green hazard switch leads. 

3. Set a DC voltmeter to the 20v range, 
and connect the positive meter lead to the 
grey lead from the left switch housing, and the 
negative meter lead to the other grey lead. 


With the hazard switch on, and the turn signal 
switch off, turn the ignition switch to the “on” 
and then to the “park” positions. The meter 
should read battery voltage. 

4. Connect the voltmeter to the green lead 
and repeat the test. The same result should be 
obtained. 

5. If battery voltage is not obtained, the 
fuse, hazard switch or wiring connections are 
at fault. 

6. To check the switch itself, disconnect 
the orange/green, green, and grey hazard 
switch leads under the gas tank. When the 
switch is “off” there should be no continuity 
between the leads. Wlien the switch is “on,” 
there should be continuity between all three 
of the leads. If this is not the case, replace the 
switch. 

7. Remove the right side cover and discon¬ 
nect the hazard relav leads. Check the resis¬ 
tance across the relay terminals. It should be 
60 ohms. If the measure resistance is not in 
this range, replace the relay. 

Horn 

1. If the horn fails to sound, check that the 
batter)' is not too low’. 

2. With an ohinmeter set on the R x 1 


range, disconnect the horn wires and check 
for continuity across the horn terminals. Resis¬ 
tance should be zero. If any resistance is 
noted, replace the hom. 

3. If hom resistance is satisfactory, connect 
a voltmeter across the hom wires, and with 
the ignition on, push the horn button. Wlien 
this is done, the meter should read battery 
voltage. If it does, replace the horn. If not, 
check the fuse, ignition switch, and wiring 
connections. 


Bulb Chart© 


Headlight 

50/35W 

Tail/Brake light 

a27W 

Speedometer lights 

3.4W 

Tachometer lights 

3 4W 

Neutral indicator light 

3.4W 

High beam indicator 

3 4W 

Turn signals 

KZ650-B, front and rear 

23W 

Other models, front 

8 23W 

rear 

23W 

Turn signal indicators 

3 4W 

Oil pressure indicator 

3 4W 

Brake light failure indicator 

3.4W 


©All 12v 
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WIRING DIAGRAMS 




K2650-C/D 


CHASSIS 


WHEELS 

Front Wheel Assembly 
SINGLE DISC BRAKE 
Removal and Installation 

1. Support the front wheel off the ground 
1>\ placing a jack or other suitable means of 
support beneath the engine. 

2. Disconnect the speedometer cable from 
the wheel. 

3. Lixisen, but do not remove, the four axle 
clamp nuts. Loosen the axle nuts. 

4. Remove the axle chimp nuts, lockwash- 
ers. and clamps. Drop the front wheel down 
and remove it from the motorcycle. 

5. Insert a suitably sized wedge of wood 
between the disc brake pads to prevent their 
being moved out of position in the event that 
the brake lever is operated. 

NOTE: Do not allow the brake disc to touch 
the ground 

6. Installation is the reverse or removal 
Note the following points; 

a Place the wheel in position and gradu¬ 
al!) lower the motorcycle until the forks 
engage the axle. 

b. Fit the axle caps noting that they mu.W 
be fitted so tliat the arrow* on the caps 
points towards the front of the motorcycle. 
Install the axle cap nuts loosely. 
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Correct axle cap installation 


c. Turn the speedometer gear housing 
so that it points towards the two o’clock 
position. Be sure that the small projection 
on the housing does not catch on the fork- 
tube. 

d. Tighten the axle nuts to 51-65 ft lbs. 
Turn the speedometer gear housing clock¬ 
wise until it stops. 

e Tighten the front axle cap nuts first, 
tightening them to 11.5-16.0 ft lbs. Then 
tighten the rear axle cap nuts. Note that 
there will be a gap between the cap and the 
slider at the rear ol the slider. 

f. Connect the speedometer aible, turn¬ 
ing the wheel slowly to fully engage the 
cable end. 

CAUTION: Do not opmi/e the motorcycle 
until front brake opiration has been 


checked bump the brake several times and 

then check optration before riding. 

Disassembly 

1. Remove the disc-side axle nut and re¬ 
move the speedometer gear housing. 

2. Straighten the tabs on the brake disc 
washers. Remove the* disc bolts, washers, 
speedometer gear drive holding plate, gear 
drive, and the brake disc. 

3. Pull out the axle. Remove the collar. 

4. Remove the screws and washers and the 
hub cap. 

5. Use a small screwdriver or a hooked tool 
and pry out the grease seal. Remove the cir¬ 
clip 

6. Insert a rod into the hub from the speed¬ 
ometer gear side and tap ev enly around the 
circumference of the right-side bearing to re¬ 
move it from the hub. The bearing spacer will 
come out as well 

7. Insert the rtxl into the other side of the 
hub and tip out the remaining bearing in the 
same manner. 

Assembly 

1. Pack tlie hearings with a gcxxl grade of 
bearing grease. Put a small handful in the hub 
as well. 

2. Use wheel bearing driver or similar tool 
to driv e home one of the bearings. I>rive the 
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1. Axle nut 

2. Speedometer gear housing 

3. Speedometer gear 

4. Grease seal 

5. Speedometer gear drive 

6. Pm 

7 Washer 

8. Speedometer pinion 

9. Washer 


Disc bolt 


12. Double washer 

13. Speedometer gear drive holding plate 

14. Disc 


15 Bearing 

16 Distance collar 
17. Front hub 

18 Bearing 

19 Circlip 

20 Grease seal 


21 Cap 

22. Washer 

23. Screw 

24 Axle 

25 Collar 

26 Axle nut 


Front wheel assembly 


Jbearing in until it is fully seated. Install the 
spacer and the remaining hearing. 

3. Use new grease seals. Seals should be 
pressed in until the face of the seal is Hush 
with the surface of the hub. 

4. Fit the speedometer gear drive into the 
hub notches. The gear drive holding plate 
must lx* installed with the plain side facing the 
hub. 

5. Tighten the disc mounting bolts to 
25-33 ft lbs. Bend up the washer bibs against 
the bolt Hits. 

6. Clean off any grease or foreign matter 
which may have gotten on the disc with a non- 
oily solvent. 

DUAL DISC BRAKE 
Removal and Installation 

Removal and installation of the front wheel 
is accomplished in the same manner as for 
the single disc outlined above except that 
the calipers must be removed from the fork 
sliders first. After reinstalling the wheel, 
tighten the caliper mounting bolts to 25-33 
ft lbs. 

Disassembly 

Hub disassembly for the cast-wheel models 
is the same as for the single disc described 
above. The only difference is that two brake 
discs must be removed. 

Assembly 

Assembly of the hub is the same as outlined 
for the single disc, above. If wheel bearings 


of the sealed type are used, install them 
with the seals facing inwards to keep out dirt 
and foreign matter. 

Rear Wheel Assembly 
DRUM BRAKE 
Removal and Installation 

1. Park the motorcycle on the center- 
stand. 

2. Disconnect the rear brake light switch 
spring from the brake pedal. 

3 Unscrew and remov e the adjusting nut 
from the brake rod. Press down on the brake 
pedal and disengage the rod from the brake 
hub lever. Remove the rtxl spring. 

4 Remove the safetv clip from the rear 
torque link bolt on the hub Remove the nut, 
lockwasher, and bolt. 

5. Remove the cotter pin and loosen the 
axle nut. 

6 Remov e the chain guard. 

7. Loosen the chain adjuster bolt locknuts 
on each side and back out the adjusting bolts. 
Push the wheel forward as far as possible. 

8. Remove the bolts and take out the 
chain adjuster stoppers. 

9. Disengage the chain from the rear 
sprocket. Pull off the wheel. 

10. Installation is basicallv the reverse of 
removal. Note the following points: 

a. II the wheel has been disassembled, 
check that the coupling collar, coupling 
sleev e, rubber damper, and brake plate are 
in place. 

b. Insert the rear axle through the left¬ 


side chain adjuster (notch mark facing out¬ 
wards), coupling collar, coupling, coupling 
sleev e, rear hub, brake plate, spacer, right- 
side chain adjuster (notch mark hieing out¬ 
wards). 

c. Put the rear wheel into place. Install 
the chain adjuster stoppers. Tighten the 
bolts. 

d. Engage the driv e chain onto the rear 
sprocket. 

e. Fit the chain guard. 

f. Install the axle nut, but do not tighten 
it yet 

g. Install the torque link components, 
tightening the nut loosely. 

h. Adjust the chain. 

i. Fit the brake rod through the lever 
(having first installed the spring). Fit the 
brake adjusting nut. 

j. Tighten the axle nut to 72-101 ft lbs. 
Tighten the brake torque link nut to 19- 
25 ft lbs and install the safetv clip. 


Disassembly 

1. Remove the brake assembly from the 
hub. For brake inspection and service, see be¬ 
low. 

2. Remove the coupling assembly. 

3. To remove the wheel hub bearings, re¬ 
move the circlip from the hub. Insert a metal 
nxl into the hub from the brake plate side and 
remove the left-side bearing by tapping 
around its circumference. The spacer will 
come out with the bearing. 

4. Remove the remaining bearing by in¬ 
serting the nxl through the other side of the 
hub and repeating the procedure. 

5. To disassemble the wheel coupling, re¬ 
move the coupling collar from the right side 
and the coupling sleeve from the opposite 
side. 

6. Temporarily fit the rubber dampers to 
the wheel hub and install the coupling to facil¬ 
itate sprocket removal. 

7 Bend down the washers on the sprocket 
nuts, and remove the nuts. Remove the 
sprocket. Remove the sprocket bolts. 

8. Remove the coupling from the hub. 
Using a small screwdriver or a hooked tool, 
prv out the coupling grease seal. A new seal 
must be used on assembly. 

9 Tap out the coupling bearing using a 
suitable drift, tapping around the circum¬ 
ference of the bearing from the wheel side of 
tlie coupling. 

Assembly 

1. Pack the* coupler bearing with a good 
grade of hearing grease and install it in the 
coupler using a bearing driv er. Drift the bear¬ 
ing straight in until it is fully seated. 

2. Use a new coupler grease seal and press 
die seal into place until the face of the seal is 
flush with the coupler surface. 

3. Fit the sprixket bolts, the sprocket, and 
die washers and sprocket nuts. 

CAUTION: Be sure to install the sprocket 
so that the tooth number stamped on the 
sprocket faces away from the wheel. If this 
is not done properly , the chain may jump 
off the sftrucket during operation. 

4 Fit the coupler onto the hub to facilitate 
tightening of the sprocket nuts. Tighten the 
nuts gradually and in a cross pattern until they 
are torqued to 26-32 ft lbs. Bend up the tabs 
on the washers to secure the nuts. 
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1. Cotter pm 

2 Axle nut 

3 Coupling collar 
4. Rear sprocket 

5 Drive chain 

6 Grease seal 

7 Ball bearing 
8. Coupling 


9 Coupling sleeve 

10 Ball bearing 

11 Oring 

12. Drum assembly 

13. Nut 

14. Double washer 

15. Brake shoe 

16. Spring 


17 Brake camshalt 
18. Bolt 

19 Brake panel 

20 Rubber damper 

21. Spacer 

22. Distance collar 

23 Ball bearing 

24 Circlip 


25 Axle 

26 Dust seal 

27. Wear indicator 

28. Bolt 

29 Brake cam lever 


Rear wheel assembly 


5. Remove the ampler from the huh and fit 
die coupling sleeve to the right (wheel) side 
and die coupling collar to the left side. 

6. Rack the wheel hearings with a good 
grade of hairing grease and place a small 
handful in the huh its well. Drive them into 
place with a hearing driver or suitable drift. 
Do not forget to install the hearing spacer. 
Drive the hearings into the huh until they are 
fully seated. 

7. Check the hub o-ring for condition and 
replace it if necessary. 

DISC BRAKE 

Removal and Installation 

1. Park the motorcycle on the center 
Stand. 

2 Remove the aider pin and loosen the 
torque link nut 

3. Remove the chain guard. 

4 Lixisen the locknuts on the chain ad¬ 
juster holts on both side's and back olf the ad¬ 
juster bolts as far as possible. 

5. Remove the avle nut cotter pin and 
Icxiscn die axle nut 

6 Rush the wheel forward as f;ir as |xis- 
sible. 

7 Remove the bolls and lockwashers and 
remove the chain adjuster stoppers. 

S. Disengage the chain from the rear 
sprocket 

9 Roll out the rear wheel and caliper 

10 Remove the axle nut and the* left-side 
chain adjuster Remove the axle and the right- 
side adjuster. 

11 Remove the amplmg assembly and 
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rubber damper from die hub and take out the 
wheel. Reposition the axle in the swing arm 
to support the caliper assembly. 

12. Place a suitable block of wood between 
the brake pads to prevent dieir being 
knocked out of position if the brake pedal was 
accidentally operated 

NOTE: Do not allow the brake disc to touch 
the ground. Always position the wheel with 
the disc up. 

13. Installation is the reverse of removal. 
Note the following points: 

a. Clean o!F the old grease and relubri- 
cate the o-ring on the rear hub. 

b. Remove the wedge from die brake 
pads and remove the axle if it has been refit¬ 
ted. 

c. Slip the wheel into place, installing 
the rubber damper and coupler assembly. 
Note diat the coupling sleeve must be in 
place. 

d. Fit the caliper into place ox er the disc 
and install tin 4 axle The right-side chain ad¬ 
juster must lx* installed so that the washer- 
welded Side is towards the left. The hub 
components should he arranged in the fol¬ 
lowing order: caliper holder, collar, rear 
hub, coupling sleeve, coupling, coupling 
collar, left-side chain adjuster (with the 
alignment mark facing onlwards). Fit the 
axle nut. 

c Install the xxheel onto the swing ami. 

f. Install the chain adjuster stoppers 
Tighten the bolts. 

g. Engage the drive chain onto the 
sprocket. 

h. Install the chain guard Be sure that 
the front inside part of the chain guard is in- 
serted between the two holding plates. 


i The remainder of the procedure* is the 
reserve ol removal. 

CAUTION; Check brake opaution before 
operating the motorcycle Pump the brake 
pedal siraal times and check efficiency be¬ 
fore tiding. The brake may not work upon 
first operating the pedal. 

Disassembly 

I To disassemble the coupling, tem|M>rar- 
ilx install the coupling onto the huh. Rend 
down the washer tabs and remove the 
sprcxkcl nuts and remove the sprocket. 

2. Remove the coupling from the wheel. 
Remove the coupling colhir from the left and 
the aiupling sleeve from the right side. 

3. Using a small screwdriver or a hmked 
tcxil, pry out the aiupling grease seal A new 
seal must he usal on avsemhly. 

4 Tap out the hairing from the wheel side. 

5. Remove the colhir from tlx* disc side of 
the wheel. 

6. Bend down the washer tabs and remove 
the brake disc bolls to remove the disc. 

7. Rry out tlx* grease sail using a small 
screwdriver or a hooked tcxil. A new seal must 
he used on avsemblv. 

5 Remove the circlip. 

y. Tap or press on tlx* distance aillar to 
remove one of the wheel bearings. Remove 
I he collar and the remaining hearing bx Lip¬ 
ping it out. 

PRESS OR TAP THE OISTANCE COLLAR 



should be smooth, noiseless, and free of bind¬ 
ing or unevenness. If any of the above condi¬ 
tions exist, both bearings should be replaced. 

4. Rlace each bearing on a flat surface and 
hold the inner race firmly in place. Attempt to 
move the outer race up and down. If any play 
is evident, the liearings should Ik* replaced 

Assembly 

1 Rack the aiupling hearing with a gcxxJ 
grade of hairing grease and install it using a 
bearing driver or a suitable substitute. 

2. Rrcss in a new coupling grease seal until 
the face of tlx* seal is lex el with the aiupling 
surface. Grease the sail lip 

3. Install the rear sprocket with the num¬ 
bered side facing outwards. Tighten the 
sprocket nuts to 26-32 ft lbs. Bend up the tabs 
on the XVI idlers 

CAUTION lie sure that the sjtrockrt is in¬ 
stalled with the numbered side facing out¬ 
wards 

4 Install the hearings in the huh by driving 
them in with a hearing driver or suitable sub¬ 
stitute. Drive the hearings in until they are 
fully seated. Do not forget the distance aillar. 
If the hearings are the sealed type, install 
them with the sealed side facing inward. 























Kawasaki KZ650-750 


5. Install the circlip. 

6. Install the grease seal, pressing it in as 
far as possible. 

FRONT DISC BRAKE 

Before attempting work on the hydraulic disc 
brake system, note the following points: 

a. Never use brake fluid from an old or 
an unsealed container. Brake fluid isTiydro- 
scopic—it absorbs moisture—and therefore 
quickly becomes useless unless kept in a 
sealed environment. 

b. Never reuse brake fluid which has 
been flushed from the system. 

c. Tlie system uses DOT 3 brake fluid. 
This standard is marked on the Gin. Do not 
use any other type. Do not mix types or 
brands of brake fluid, as they may not be 
compatible. 

d. When handling brake fluid, cover all 
painted parts (such as the gas tank) which 
may be accidentally damaged by spillage. 
Brake fluid will remove paint in short order. 

e. Keep brake fluid away from the pads 
and disc surfaces. If there is contact, clean 
them off immediately with a non-oily sol¬ 
vent If pads cannot be cleaned, replace 
them. 

I. With the exception of the pads and 
disc, all internal Giliper and master cylinder 
parts should be cleaned in new brake fluid 
only Do not attempt to clean these parts in 
solvents of any type. 

g. Any time any of the brake line con¬ 
nections have been loosened or discon¬ 
nected, the system must be bled to remove 
air. Refer to the section below. 

KZ650-B 

‘PAD REPLACEMENT 

1. Pads should be replaced when worn to 
the limit line. 

2. Remove tlie front wheel. 

3. Remove the mounting screw- lor the 
inner pad (Pad B) and remove the pad, lock- 
washer, and metal plate. 

4 Move tlie ailiper body as far as possible 
to the right and remove Pad A. If removal is 
not possible, apply the brake lexer several 
bums until tlie pad conies out. 

5. Install Pad A first. Attach a hose to the 
bleed valve and run one end into a container. 
Loosen the bleed valve, and push tlie piston 
in by hand as far as possible. Then close the 
valve. Install the pad. Wipe up any spilled 
brake fluid immediately. 

NOTE: If a shim is fitted to the pad, install 
the pad so that the shim is towards the front 
of the hike. 



6. Install Pad B, aligning the tongue on the 
pad with the groove in the caliper. Use a non¬ 
permanent thread-locking compound on the 
screw. 

7. Bleed tlie system. 

BLEEDING 

The pifrpose of bleeding the brake is to 
expel any air trapped in the hydraulic system. 
Since it is compressible, air will cause the 
brake lever to feel spongy and will decrease 
braking effectiveness. If the brake lexer 
begins to feel spongy for no apparent reason, 
it is likely that there is a fault in the hydraulic 
system. (It would be wise, however, to deter¬ 
mine and remedy the fault rather than merely 
bleed the brake and hope the problem xxill 
disappear). 

The brake hydraulic system must be bled 
whenever any part of the system has been dis¬ 
connected or removed for service. When re¬ 
filling the master cylinder reserv oir, use only 
brake fluid conforming to DOT 3 specifiai- 
tions. Any brand meeting this requirement is 
acceptable. The brake fluid container of all 
reputable brands will be plainly marked xxith 
the standards the fluid meets or exceeds. 
NOTE: If you have a double disc setup, 
hived the side furthest from the master cyl¬ 
inder first, then bleed the other side. Pulling 
and tapping on the lines uill help expel any 
air hubbies trapped in the system If you 
find that you can t get the system bled ftrop- 
irly and the master cylinder has been dry 
fin- awhile, the seals inside the cylituler may 
have become dried and cracked In this case 
rebuild the master cylinder 
1 Top up the reservoir xxith brake fluid 
and replace the aip to keep dirt and moisture 
out and the fluid in. Cover the gas tank with a 
thick cloth to avoid damage due to spilled 
brake fluid. 

2. Attach one end of a small diameter rub¬ 
ber hose to the bleed valve on the ailiper, and 
place the other end in a jar xvhich contains 
several inches of clam, new brake fluid. Be 


sure that the end of the hose is submerged in 
this fluid. Arrange the hose so that it loops 
upward after laixing the bleed valve, and see 
that it has no kinks or sharp bends. 

3. Pump the brake lever rapidly sexeral 
times until some resistance is felt and, holding 
the lexer against the resistance, open the 
bleed xalve about one-half turn. When the 
lever bottoms, close the xalve (do not over- 
tighten) and then release the lever. 

4. Repeat this operation until no more air is 
released out of the hose and the brake lever is 
firm in operation. Check the fluid level in the 
reserv oir often to make sure that it doesn’t go 
dry and draxv more air into the system. Do not 
reuse fluid that has been pumped out of the 
sy stem. Do not use fluid that has been stored 
for more than a few- xveeks after the seal on its 
container Inis been opened, as brake fluid will 
absorb moisture from the air and may corrode 
the master cylinder and caliper. 

5. Refill die reservoir to the level mark 
when through (but do not overfill). Avoid 
overtightening the cap or fluid will xveep 
around the cap edge. 

CALIPER 

Removal 

1. If the caliper is to be disassembled, 
loosen the ailiper holder shaft nuts at this 
time. 

2. Disconnect the brake pipe from the aili¬ 
per. Plug the end xxith the bleed valve cap to 
prevent fluid leakage. 

3. Remove die ailiper mounting bolts and 
take ofl die ailiper. 

Disassembly 

1 Remox e the screw for Pad B and remov e 
the pad. Remove the lock washer and metal 
plate. 

2. Remove the ailiper holder shaft nuts 
and remove the ailiper shafts and spacers. 
This should be done carefully to avoid damage 
to the dust covers and o-rings. 



1. Nut 
2 Spacer 

3. Caliper 

4. Bleed valve cap 

5. Bleed valve 


6. Caliper holder shaft 

7. Dust cover 

8. O Ring 
9 Pad A 

10 Dust seal 


11 Piston 
12. Fluid seal 

13 Flat washer 

14 Lockwasher 

15 Caliper mounting bolt 


16 Mounting screw 

17. Lockwasher 

18. Metal plate 

19 Pad B 

20 Caliper holder 


Removing the mounting screw 


Caliper assembly 
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3. Heinove tlu* caliper holder and tak<* out 
Pad A 

-l Remove the piston dust seal 

5 Cmn tlu* caliper opening with .1 dean, 
heavy doth Applv compressed .ui to the 
brake line fitting to Inrce out tlu* ealipei pis¬ 
ton II a compressed an source is not av;ul- 
ahle, the piston can he removed by rtxnnn cit¬ 
ing the brake line to the caliper and applying 
the brake 

6. Using a small, lnxiked tool, remove the 
fluid seal, taking care not to damage tlu* bore 
surface 


lacing in. Tighten caliper holder sluift nuts 
tiller mounting the caliper on tin* slider. 

Installation 

1. Tighten the mounting bolts to 25-33 ft 
lbs 

2 Tighten the caliper shult nuts to 
17.5-20.0 ft lbs. 

3. Tighten tlu* brake line fitting to 12-13 ft 
lbs 

4 Bleed the system after installation of 
pads and wheel 


Inspection 

I Cheek piston and 
agaimnst the following: 

Bore ID 
Standard 

Serviceable limit 

Piston OD 
Standard 

Serviceable limit 


aliper bore diameters 


42.550- 42.900 mm/ 
1 057-1 659 in. 

42 92 mm/1 69 in 

42.755-42.520 mm/ 
1.055-1 056 in 
42.75 mm/1.05 in. 


2. Clean all pails in dean brake fluid. The 
use of new seals is ri*eominendi*d. 

3. The fluid seal should be replaced e\ery 
other time that the pads are replaced, or if 
there is fluid leakage around the jwd, a prob¬ 
lem with brake overheating, there is a dif¬ 
ference* in the wear of the two pads, or if tlu* 
seal is stuck to the piston. If the fluid seal is re¬ 
placed, replace tlu* dust seal ils well. 

4. Inspect the dust covers and o-rings and 
replace them if they are cracked or otherwise 
damaged 


Assembly 

1 Lubricate all parts with new brake fluid 
during tlu* assembly process. 

2. Lubricate the cliper shafts with PBC 
(high-temperature, water-resistant) grease. 

3. Assembly is tlu* rev erse of disassembly. 
Install tlu* spacers with the protruding side 


MASTER CYLINDER 
Removal 

1 Head tlu* cautionary notes at tlu* begin¬ 
ning of tlu* “Front Disc Brake" Section. 

2. Remove tin* right-side rear view min or. 

3. Open the bleeder valve on the caliper, 
and pump all of the brake fluid out of the sy s¬ 
tem. 

4. Remove the banjo bolt which secures 
the* brake line to the master cylinder, then 
remove the rest of the brake line as desired. 

5. Remove tlu* damp bolts which secure 
the master cylinder, am) remove the cy linder. 

Disassembly 

1 Remove the reservoir cap, diaphragm 
plate, and diaphragm, then empty out any re¬ 
sidual brake fluid. 

2. Remove the brake lever, then use either 
the special tixil (Part No. .56019-111) or a suit¬ 
able substitute to remove tlu* dust cover stop¬ 
per Remove the dust cover. 

3. Remove the retaining ring using retain¬ 
ing ring pliers, then remove the stopper, pis¬ 
ton, primary cup, spring, and check valve 
from the master cylinder body. 

CAUTION: Do not attempt to remot e the 

secondary cup from the piston as this nill 

damage the cup. 

4. Any remaining components such as the 
pressure switch, the 3-way fitting, tlu* brake 
lines and pipe may be removed at this time. 



1 Cap 

2 Ring plate 

3 Diaphragm 

4 Reservoir 

5 Dust cover 

6 Banjo bolt 

7 Flat washer 

8 Master cylinder body 

9 Pivot bolt 
10 Brake lever 


11 Locknut 

12 Lockwasher 
13. Locknul 

14 Adjusting bolt 
15. Clamp 

16 Flat washer 

17 Clamp bolt 

18 Check valve (only 

on KZ650-CD) 

19 Spring 


20 Primary cup 

21 Piston 

22 Secondary cup 

23 Stopper 

24 Retaining ring 
25. Dust seal 

26 Dust seal stopper 


Master cylinder assembly 


Inspection 

1 ('Iran all jvuls in clean brake fluid, then 
]slow them dry Use compressed .111 to blow 
out all passages A dogged relief port will 
result in the pads dragging on the disc. 

2 Inspect the master cylinder bore and 
piston lor signs of wear, rust, pitting, 01 dam¬ 
age. and replace as necessary Tlu* master cyl¬ 
inder and piston must also be replaced if worn 
past tlu*ir serviceable limit. 

3. Inspect tlu* primary and secondary cups 
lor signs oi vwar, damage, rotting, or swelling, 
anil replace them as necessary Leaking at tlu* 
brake lever is an indication of bad cups The 
piston must also be replaced if tlu* secondary 
cup is damaged, however, it s best to replace 
the cups as a set 

4 Inspect the spring for signs of wear or 
damage, and replace it as necessary 

5. Replace the rubber dust cover if it is 
d.imaged or aged. 

6. Inspect tlu* fittings, buses, and pipes lor 
signs of wear, cracking, rust, or other damage 
and replace them as necessary 

7 Hit* necessary specifications lor deter¬ 
mining tlu* serviceability of tlu* master c ylin¬ 
der components are as follows. 

Cylinder inside diameter 

Standard 14.(XX)-14.0-13 nun/ 

0.5512-0.5529 in. 
Serviceable limit 14 050 mm/0.5543 in 

Piston outside diameter 

Standard 13 957-13.954 mm/ 

0.5495-0 5506 in 

Serviceable limit 13.9(X) mm/0.5472 in. 


Primary, second.in cup diameter 


Standard 

Serviceable limit 

Spring free-length 
Standard 
Serviceable limit 


14.650-15.1.50 mm/ 
0.5765-0.5965 in. 
14 5(X) mm/0.5709 in. 


51.0 mm/2.(X)5 in 
45.0 mm/1.590 in. 


Assembly and Installation 

I. Assembly is basically in the reverse 
order of disassembly. Make sure tlut .ill inter¬ 
nal parts are perfectly dean, and liberally ciut 
them ;ill with clean brake fluid before install¬ 
ing. 

2 Make sure that the primary cup and tlu* 
check valve are not installed backwards, and 
make sure that they aren’t distorted or tunuxl 
sideways ;iftc*r insertion. 

3 Use either tlu* factory tool (Pari No. 
56019-110) or a suitable substitute to install a 
new retaining ring in its groove in the cy linder 
wall. The same tool can be used to install the 
bixit and boot stopper. 

4 Install tlu* master cylinder so that the 
small projection is toward tlu* throttle grip 
Secure the lower camp bolts first, then secure 
the upper bolts. The bolts should be torqued 
to 55-75 in lbs |0 03-0.55 kg/m). 

5. Fill tlu* master cylinder with brake fluid 
and bleed tlu* system as described in the 
“Bleeding” sixtion Do not overtighten the 
master cylinder cap 


DISC 

Removal and Installation 

1 To remnv e the disc, bend down the l<x k 
washers and remove the mounting Dills 
2. To install, tighten the bolts to 25- 33 ft 
llis. 
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Inspection 

1. Standard disc thickness is 6.9-7.1 mm 
(0.27-0.28 in.). Serviceable limit is 6 mm 
(0.24 in.). 

2. Max. allowable run-out is 0.3 mm (0.012 
in.). 


KZ650-C/D 

PAD REPLACEMENT 

1. Pads should be replaced when they are 
worn to the limit lines. 

2. Remove the caliper mounting bolts and 
take the caliper(s) ofl the fork sliders. 

3. Remove the nuxinting screw for the 
inner pad (Pad B) and remove the pad along 
with the lockwasher and metal plate. 

4. Slide the caliper holder to the piston 
side and remove Pad A. 

5. Remove the cap from the caliper bleed 
valve and fit one end of a plastic line to it, run¬ 
ning tlie other end into a suitable container. 

6. Loosen the bleed valve and push the 
piston in by hand as far as possible. Close the 
valve. 

7. Install Pad A. Fit the pad so that the 
shim is towards the front of die motorcycle. 

8. Install Pad B, aligning the tongue on 
the pad with the groove in the caliper. Use a 
non-permanent thread-locking compound on 
the pad mounting screw. 


FRONT 

i 



WRONG CORRECT 



Install the pad so that the shim is towards the 
front of the motorcycle 


9. Install the calipers onto the fork sliders, 
tightening the mounting bolts to 25-33 ft lbs. 

10. Check the fluid level in the master cyl¬ 
inder, and bleed die system 

CAUTION Operate the Ijrake Ici er several 
times to position the brake pads. Check 
brake iteration before attempting to ride 
the motorcycle 

BLEEDING 

Refer to the “Bleeding” section for the KZ650- 
B, above. The procedure is the same. 


CALIPER 

Removal 

1. If die calipers are to be disassembled, 
first loosen the caliper holder shaft nuts. 

2. Disconnect the brake line at the caliper 


and arrange the line upwards to avoid fluid 
loss. 

3. Remove the caliper mounting bolts and 
take off the calipers. 

Disassembly 

1. Remove the screw for Pad B and remove 
the pad. Remove the lockvvasher and metal 
plate. 

2. Remove the caliper holder shaft nuts 
and remove the caliper shafts and spacers. 
This should be done carefully to avoid damage 
to the dust covers and o-rings. 

3. Remove the caliper holder and take out 
Pad A. 

4. Remove the piston dust seal. 

5. Cover the caliper opening with a clean, 
heavy cloth. Apply compressed air to the 
brake line fitting to force out the caliper pis¬ 
ton. If a compressed air source is not avail¬ 
able, the piston can be removed by reconnect¬ 
ing the brake line to the caliper and applying 
the brake. 

6. Using a small, hooked tool, remove the 
fluid seal, Liking Gire not to damage the bore 
surface. 


Inspection 


1. Check piston and caliper bore diameters 
against the following: 

Bore ID 

Standard 38.180-38.230 mm/ 

1.503-1.505 in. 

Serviceable limit 38.25 mm/1.506 in. 


Piston OD 

Standard 38.116-3S. 148 inm/ 

1.501-1.502 in. 

Serviceable limit 38.08 min/1.499 in. 


2. Clean all parts in new brake fluid. The 
use of new seals is recommended. 

3. The fluid seal should be replaced every 
other time tliat the pads are replaced, or if 
there is fluid leakage around the pad, a prolv 
lem with brake overheating, there is a dif¬ 
ference in the wear of the two pads, or if tin* 
seal is stuck to the piston. If the fluid seal is re¬ 
placed, replace the dust seal as w ell. 

4 Inspect the dust covers and o-rings and 
replace them if they are cracked or otherwise 
damaged. 


Assembly 

1. Lubricate all parts with new brake fluid 
during the assembly process. 

2. Lubricate the caliper shafts with PBC 
(high-temperature, water-resistant) grease. 

3. Assembly is the reverse of disassembly. 
Install the spacers with the protruding side 
hieing in. Tighten caliper holder shaft nuts 
after mounting the caliper on the slider. 


lined for the KZ650-B. Refer to that section, 
above. 

Note that master cylinder specifications are 
different, however. They are as follows: 

Bore inside diameter 
Standard 15.870-15.913 mm/ 

0.6248-0.6265 in. 
Serviceable limit 15.95 mm/0.6280 in. 


Piston outside diameter 
Standard 15.827-15.854 mm/ 

0.6231-0.6242 in. 
Serviceable limit 15.77 min/0.6209 in. 


Primary, secondary cup diameter 


Standard 

Serv iceable limit 

Spring free-length 
Standard 

Serviceable limit 


16.45-16.95 mm/ 
0.6476-0.6673 in. 
16.30 mm/0.6417 in. 


39.2-43.2 mm/ 
1.54-1.70 in. 
37.2 mm/1.46 in. 


DISC 

Removal and Installation 

1. To remove the dise(s), remove the 
wheel, bend down the washer locktabs and 
remove the mounting bolts. 

2. To install, tighten the disc bolts to 25-33 
ft lbs. Bend up the locktabs across the bolt 
flats. 

Inspection 

The disc am be inspected without removing it 
from the machine. 

1 Check disc run-out with a dial gauge. 
Standard run-out is less than 0.15 mm (0.006 
in ). Maximum allowable run-out is 0.3 mm 
(0.012 in ). If run-out exceeds this figure, re¬ 
place the disc. 

2. Standard disc thickness, measured with 
a micrometer, is 4.9-5.1 mm (0.19-0.20 in.). 
Replace the disc if the measured thickness is 
less than 4 mm (0.16 in.). 


KZ650D4, KZ650F 
MASTER CYLINDER 

Serviceable limits are as follows: 

Bore diameter: 15 95 mm/0.628 in. 

Piston diameter: 15.67 mm/0.617 in. 
Primary cup diameter: 16.0 mm/0.630 in. 
Secondary cup diameter: 16.4 mm/0.646 
in. 

Spring free length: 34.8 mm/1.37 in. 

CALIPER 

Bore diameter: 42.92 mm/1.690 in. 

Piston diameter: 42.75 mni/1.683 in. 


Installation 

1. Tighten the mounting bolts to 25-33 ft 
lbs. 

2. Tighten the adiper shaft nuts to 
17.5-20.0 ft lbs. 

3. Tighten the brake line fitting to 12-13 ft 
lbs. 

4. Bleed the system after installation of 
pads and wheel. 

MASTER CYLINDER 

Service procedures for the master cylinder on 
the KZ650-C/D are the same as for that out¬ 


DISC 

Minimum thickness: 4.5 mm/0.177 in. 
Runout: 0.3 mm/0.012 in. 

KZ650H 

MASTER CYLINDER 

Bore diameter: 12.78 mm/0.503 in. 

Piston diameter: 12.50 mm/0.492 in. 
Primary cup diameter: 12.8 mm/0.503 in. 
Secondary cup diameter: 13.1 mm/0.516 
in. 

Spring free length: 47.2 mm/1.858 in. 
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CALIPER 

Boro diameter: *42.92 min/1.690 in. 

Piston diameter: *42 75 mm/ 1.683 in 

DISC 

Minimum thickness 15 nim/'(). ITT in. 
Runout 0.3 mm/0.012 in. 

KZ750 

MASTER CYLINDER 

Bore diameter: 15.95 mm/0.628 in. 

Piston diameter: 15.-SO mm/0.622 in. 
Primary cup diameter: 16.0 inm/0.630 in. 
Secondary cup diameter: 16.-4 mm/0.646 
in 

Spring fret* length: 34.7 mm/1.37 in. 

CALIPER 

Bore diameter; 42.92 mm/1.690 in. 

Piston diameter: 42.75 mm/1.683 in. 

DISC 

Minimum thickness: 4.5 mm/0.177 in. 
Runout: 0.3 mm/0.012 in. 

REAR BRAKES 

Rear Drum 

REMOVAL 

1. Remove the rear wheel. Take out the 
brake panel 

2. Using rags to avoid getting grease or oil 
on the brake linings, remove the linings by 
folding them in towards the center of the 
brake panel. Disengage the springs and re¬ 
move the linings. 

3. Mark the position of die cam lev er rela¬ 
tive to the cam so that it can be reinstalled in 
the same position. Unbolt and remove the 
lever. Remove the lining wear indicator, dust 
seal, and the aim. 

INSPECTION 

1. Measure the inside diameter of the 
brake drum. Standard diameter is 180.0- 
180.2 mm (7067-7.094 in). Replace 
the drum if the measured diameter is greater 
than 180.75 mm (7.116 in.). 

2. Measure the thickness of the brake lin¬ 
ings at their thinnest point. Thickness of new 
linings is 4.86-5.80 mm (0.191-0.228 in.). 
Linings should be replaced as a set if either 
measures less than 2.5 mm (0.098 in.) at the 
thinest point. 

3. Check the linings for uneven wear and 
sand down any high sjKits. Clean the linings 
thoroughly afterwards. 

4 Reinov e any foreign matter imbedded in 
the linings with a wire brush. 

5 Clean the linings widi a non-oilv solv ent 
to remove any oil or grease. If the linings am- 
not be cleaned in this manner, replace them. 

6. Check the free-length of each of the 
brake return springs. Standard free-length is 
66.0-67.0 mm (2.60-2.64 in ). Replace the 
springs as a set if either measures more than 
69.0 mm (2.72 in.). 

7. Measure the diameter of the brake cam 
where it rides on the brake panel, and mea¬ 
sure the inside diameter of tin* cam hole as 
well Replace the cam if the diameter is less 
than 16.83 nun (0 663 in.). Replace the brake 
panel il the hole diameter is more than 17 22 
mm (0.678 in.). 

8 W ipe the old grease from the brake cun 
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and lubricate it thoroughly with a gixxl grade 
ol chassis grease. Fill the cam grixnc with 
grease. Crease the brake sh<x* anchor pin as 
well Be sure not to get am grease on the lin¬ 
ings 

INSTALLATION 

1. Install the camshaft. 

2. Fit the return springs onto the sh<x*s and 
bend the linings over the anchor and cam in 
the* reverse of tin* remov.il process. 

3 Fit the dust seal and install the wear 
indicator onto the cam so that it points to the 
extreme right of the letters “USABLE 
RANGE." 

4 Install the cam lever in the position 
marked on removal, and tighten tin* bolt 

Rear Disc (1976-1979) 

NOTE: Before attempting any wor k on the 

rear disc brake, read (he cautions provided 

in the beginning of the section "Front Disc 

Brake," above. 

PAD REPLACEMENT 

1. Remove the rear wheel. 

2. Unbolt and remove the caliper. 

3. Remove the mounting screw for the 
inner pad (Pad B) and remove the pad along 
with the lockwasher and metal plate. 

4. Slide the caliper holder to the piston 
side and remov e Pad A 

If pad A is difficult to remove, apply the 
brake pedal to force it out. 

5. To install the pads, remove the cap on 
the bleed valv e, and fit a plastic hose, running 
the other end of the hose into a suitable con¬ 
tainer. 

6. Open the bleed valv e slightly and push 
in the piston as far as it will go by hand. Close 
the valve. 

7 Install Pad A in the ailiper holder, align¬ 
ing the groov e of the pad with the ridge in the 
caliper holder. 

8. Install Pad B, aligning the tongue on the 
pad with the gr<x>ve in the ailiper. Use a non¬ 
permanent thread-locking compound on the 
pad mounting screw. 

9. Bleed the system. 



Align the tongue on the pad with the groove on 
the caliper 


CAUTION: Apply the brake several times 
and check brake efficiency before opnating 
the motorcycle. The pedal may not function 
the first time it is operated. 

CALIPER 

Removal 

1. Remove the rear wheel 

2. If tin* ailiper is to be disassembled, 
loosen the ailiper holder sh.ift nuts at this 

]X)IUt. 

3 Disconnect the brake* line at the ailiper 
and arrange the line at a high spot to prevent 
fluid loss. 



4 Remove the torque link nut at the cali¬ 
per and remove the ailiper from the motor¬ 
cycle 

Disassembly 

Disassemble the caliper in the same manner 
its described for the KX650-C front brake calli¬ 
pers, above. 

Inspection 

L Measure the piston diameter Standard 
diameter is 42.788-42.820 mm 
(1.6846-1.6858 in ). Replace the piston if the 
measured diameter is less than 42.75 nun 
(1.683 in,). 

2. Measure the caliper bore diameter. 
Standard bore diameter is 42.850—42.900 mm 
(1.6870-1.6890 in ). Replace the ailiper lxxlv 
if die bore exceeds 42.92 mm (1.690 in ). 

Assembly 

1. Lubricate all parts with new brake fluid 
during the assembly process. 

2. Luhriaite the ailiper shafts with BBC 
(high-temperature, water-resistant) grease 

3. Assembly is die rev erse of disassembly. 
Install the spacers with the protruding side 
facing in. Tighten ailiper holder slnift nuts 
after mounting the caliper on the slider. 

Installation 

1. Tighten the mounting bolts to 21-22 ft 
lbs. 

2. Tighten the caliper shaft nuts to 
17.5-20 0 ft lbs 

3. Tighten the brake line fitting to 12-13 ft 
lbs. 

4. Bleed the system alter installation of 
pads and wheel. 

MASTER CYLINDER 
Removal 

I Remove the right side cover. 

2. Disconnect the brake line fitting on the 
master cylinder. Watch for split brake fluid. 
W ipe up any spills immediately. 

3. Remove the master evlinder mounting 
bolts and take ofl die master cylinder. 

Disassembly 

1. Remove the pushrixl dust cover 

2. Remove the master cylinder cap and 
pour off the brake fluid. 

3. Use a thin screwdriver to remove the re¬ 
tainer and take out the piston stopper and pis¬ 
ton Do not remove the secondary cup from 
the piston as it will be damaged. 

4 Remov e the return spring and primary 
cup bv applying compressed air to the brake 
fluid outlet hole 

Inspection 

1 Clean all parts in clean brake fluid, then 
blow them dry. Use compressed air to blow 
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out all passages. A clogged relief port will 
result in the pads dragging on the disc. 

2. Inspect the master cylinder bore and 
piston for signs of wear, rust, pitting, or dam¬ 
age, and replace as necessary. The master cyl¬ 
inder and piston must also be replaced if worn 
past their serviceable limit. 

3. Inspect the primary and secondary cupj» 
for signs of wear, damage, rotting, or swelling, 
and replace them as necessary'. Leaking at the 
brake lever is an indication of bad cups. The 
piston must also be replaced if the secondary 
cup is damaged, however, it’s best to replace 
the cups as a set. 

4. Inspect the spring for signs of wear or 
damage, and replace it as necessary'. 

5. Replace the rubber dust cover if it is 
damaged or aged. 

6. Inspect the fittings, hoses, and pipes for 
signs of wear, cracking, rust, or other damage 
and replace them as necessary . 

7. The necessary specifications for deter¬ 
mining the serviceability of the master cy lin¬ 
der components are as follows: 

Cvlinder bore diameter 

Standard 14.000-14.043 mm/ 

0.5512-0.5529 in. 
Serviceable limit 14.OS mm/0.5543 in. 


CALIPER 

Bore diameter: 42.92 mm/1.690 in. 

Piston diameter: 42.75 mm/1.683 in. 

DISC 

Minimum thickness: 6.0 mm/0.236 in. 
Runout: 0.3 mm/0.012 in. 

Rear Disc (KZ750) 

MASTER CYLINDER 

Bore diameter: 14.08 mm/0.554 in. 

Piston diameter: 13.77 mm/0.542 in. 
Primary' cup diameter: 14.1 mm/0.555 in. 
Secondary’ c*up diameter: 14.5 mm/0.571 
in. 

Spring free length: 37.2 mm/1.465 in. 

CALIPER 

Bore diameter: 42.92 mm/1.690 in. 

Piston diameter: 42.75 mm/1.683 in. 

DISC 

Minimum thickness: 6.0 mm/0.236 in. 
Runout: 0.3 mm/0.0I2 in. 

FRONT FORKS (STANDARD) 


Piston outside diamel 
Standard 

Serviceable limit 

Primary , secondary c 
Standard 

Serviceable limit 

Spring free-length 
Standard 

Serviceable limit 


13.957-13.984 mm/ 
0.5495- 0.5506 in. 
13.90 mm/0.5472 in. 

diameter 
14 65-15 15 mm/ 
0.577- 0.596 in. 
14.50 mm/0.571 in. 


49.1-53.2 nun/ 
1.93-2.09 in. 
46.5 mm/1.83 in. 


Assembly 

1. Coat all parts with clean, new brake fluid 
before assembly. 

2. Install the return spring. The spring scat 
side must face outwards. 

3. Install the primary cup. Be sure that it is 
not installed backwards or turned sideways 
after installation. 

4 Install the piston and stopper. Install the 
retainer in as far as it will go. 

5. Install the diaphragm and master cylin¬ 
der cap. Fit the pushnxl dust cover. 

6. If the master cylinder plug has been re¬ 
moved, use a new gasket and tighten the plug 
to 29-36 ft lbs. 


installation 

1. Tighten the brake line banjo Ixvlt to 
21-22 ft lbs. Be sure that the metal pipe 
comes to the right side of the stopper on the 
master cy linder. 

2. Bleed the system. 


Rear Disc (KZ650D4) 

MASTER CYLINDER 

Bore diameter: 14.08 nun/0.554 in. 

Piston diameter: 13.80 mm/0.543 in. 
Primary cup diameter: 14.0 mm/0.551 in. 
Secondary cup diameter: 14.6 imn/0.575 
in. 

Spring free length: 32.4 mm/1.28 in. 


KZ650-B 

REMOVAL 

1. Support the front wheel of the motor¬ 
cycle well off the ground by placing a jack or 
other sturdy support beneath the engine. 

2. Remove the front wheel. 

3. Remov e the fender. 

4 Remov e the caliper from the fork slider 
by removing the two mounting bolts. Support 
the caliper so th.it it does not stretch the brake 1 
line or bend the pipe. 

5. If the fork leg is to be disassembled after 
removal, loosen the top bolt at this point. 

6. Ixiosen the upper and lower triple clamp 
bolts 



7. Pull the fork leg down and with a twist¬ 
ing motion to free it from the triple clamps. 
Repeat the procedure with the other fork leg. 

DISASSEMBLY 

1. Remove the top bolt. Remov e the spring 
seat and spring. Pour off the oil. It may be 
necessary to pump the slider to expel all of the 
oil. 

2. Remov e the dust seal 

3. Use the special tool to stop the cvlinder 
from turning and remove the alien bolt from 
the bottom of the fork slider. 

If the special tool is not av ailable, it may be 
possible to remov e the alien bolt by temporar¬ 
ily installing the spring and top bolt and then 
loosening the alien bolt. 


4. Remove the fork slider from the fork leg. 

5. Remove the cy linder base. 

6. Remov e the retaining ring on the cylin¬ 
der and slide the cy linder and piston unit and 
its spring out of the top of the fork tube. 

7. Remov e the circlip inside the end ol the 
fork tube and pull out the collar, valve, spring, 
and valve scat. 

8. Remov e the spring and circlip and pull 
the piston off the cvlinder. 

9. Remove the fork slider oil seal retainer 
using a small screwdriver or a hooked tool. 
Remove the washer. Pry out the oil seal with a 
small screwdriver or hooked tool. It will prob¬ 
ably be necessary to heat the slider around the 
area of the seal before removal is possible. 
New seals must always be used on assembly. 

INSPECTION 

1. Check the free length of each fork 
spring. Standard length is 487.5—493.5 mm 
(19.19-19.43 in.). Replace the springs as a set 
if either of them measures less than 477.5 mm 
(18.80 in.). 

2. Check the fork tube for damage such as 
bends or other accident damage. Be sure that 
tlie chrome plating is in good condition on the 
tube, especially in the area on which the oil 
seals ride. If it is chipped or cracked, replace 
the tube. 

CAUTION Do not attempt to straighten 

crash-damaged or bend fenk tubes, Rqdace 

them uith new ones. 

ASSEMBLY 

1. With the piston ring guide (Part No. 
57(X) I—161) fit the cylinder and piston assem¬ 
bly into the bottom of the fork tube. 

2. Install the collar. Install the circlip in the 
fork tube, noting that the rounded side ol the 
circlip faces the collar. 


COLLAR SIDE 




Install the circlip witn the rounded side towards 
the collar 

3. Use a liquid gasket material on both 
sides of tlie alien holt gasket. Use a non-per¬ 
manent thread-locking compound on the alien 
bolt itself. Tighten the alien bolt to 14.5-19.0 
ft lbs. 

4. Use new fork slider oil seals, driving the 
seals straight in until they are seated properly . 
Oil the lips of the seal before fitting the slider 
to the fork tube. 

5. Refer to the "Maintenance Data” chart 
at the end of the “Maintenance section for 
fork oil capacity. 

6. When fitting the fork springs, be sure 
that they are installed with the close coils 
towards the top. 

7. Tighten the top bolts to IS—22 ft lbs. 

INSTALLATION 

1. Push the fork leg up into the triple 
clamps until the upper surface of the top bolt 
flange is flush with the upper surface of the 
triple clamp. 

881 







Kawasaki KZ650-750 



I 


1 Top bolt 

14 O-ring 

27. Damper ring 

40. Spring 

2. Fork cover 

15. Spring 

28 Rubber damper 

41 Valve 

3 Base cover 

16. Lower inner race 

29. Cylinder 

42. Collar 

4 Inner tube 

17. Grease seal 

30. Retaining ring 

43. Circlip 

5 Dust seal 

18 Washer 

31. Circlip 

44. Retainer 

6. Outer tube 

19 Clamp boll 

32. Valve 

45. Washer 

7 Axle clamp 

20. Lockwasher 

33 Cylinder base 

46. Oil seal 

8. Lockwasher 

21. Lockwasher 

34. Cylinder and piston unit 

47. Outer tube 

9 Clamp nut 

22 Nut 

35. Piston ring 

48. Gasket 

10 Clamp bolt 

23 Ring cap 

36. Piston- 

49 Dram screw 

11 Stem head 

24 Steering stem 

37. Circlip 

50. Stud 

12. Lockwasher 

25. Spring seat 

38. Spring 

51. Gasket 

13. Clamp bolt 

26 Fork cover 

39 Valve seat 

52 Allen bolt 


Front fork assembly (KZ650-B) 


2. Tighten the tipper triple damp holts to 
11.5-16.0 ft Ihs. Tighten the lower triple 
clump holts to 25-33 ft Ihs. 

3. Tighten the top holt to 18-22 It Ihs., if 
this has not heen clone already. 

4. Install and lighten the caliper mounting 
holts to 25-33 ft Ihs. 

5. Install the fender and the front wheel 

KZ650-C/D 

REMOVAL 

1. If the fork leg is to he disassembled after 
removal, remove the mhher cap from the top 
of die fork leg and loosen the* top holt. 

2 Support the front wheel firmly well oil 
the ground hy placing a jack or other suitable 
support beneath the engine. 

3 Remove the front wheel 
1 Remove* the* fender. 

5. laxiscn the upper and lower triple clamp 
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bolts. Full the fork leg down with a twisting 
motion and remove it from the macliine; re¬ 
peat the procedure with the other fork leg. 

DISASSEMBLY 

1. Remove the top holt and take out the 
spring and spring seat. 

2. Pour out and discard the oil. It may be 
necessary to pump the slider several times to 
expel all of the oil. 

3. Remove the dust seal from the top of the 
slider. 

1 l T se the special tool to stop the cvlinder 
from turning and remove the alien holt from 
the bottom of the fork slider. 

If the special tool is not available, it max Im¬ 
possible to remove the alien holt In temporar¬ 
ily refilling the spring and top holt and at¬ 
tempting to loosen the alien holt. 

5. Separate the fork slider from the fork 
tube. 


6. Remove tin* cvlinder base and valve. 

7. Slide the piston and cvlinder and the 
.spring out of the top ol the fork tube. 

8. Remove the oil seal retained from the 
top of the fork slider with a hooked toed Re¬ 
move the washer With a small screwdriver or 
a h(K)kt*d t<x)l, remove the slider oil seal It 
may he necessarv to gentlv heat the slider in 
the area around the seal before removing it. 
New seals must always he used on assembly. 

INSPECTION 

1. Check the free length of the fork springs. 
Standard free length is 491.5 mm (19 IT in.). 
The spring should be replaced il the measured 
length is less than 485 mm (19.09 in.). Springs 
should he replaced in sets to ensure equal 
damping characteristics. 

2. Cheek the fork tubes for bends or other 
accident damage. Replace the tubes if thev are 
bent. 

CAl’TIO.V Do not attempt to straighten 
bent tubes. 

3. Check the condition of the chrome plat¬ 
ing on the tubes, especiallv in the area on 
which the oil seals ride. Scratched or nicked 
plating may cause oil leaks. If this is the case, 
replace tin* tube. 

ASSEMBLY 

1. Assemhlv is basicallv the reverse of dis¬ 
assembly. Note the following points 

a. Using the special piston ring guide 
(Fart No. 570010161), and turning the fork 
tube upside down, install the cylinder and 
piston assembly into the tube from the top 
end. 

b. Apply a liquid gasket conqxxind to 
both sides of tin* alien bolt gasket. Use a 
non-permanent thread-locking compound 
on tin alien bolt threads, tightening it to 
14.5-19.0 ft lbs 

e. Use new fork slider oil seals. Oil the 
lips of the seal before inserting the fork tube 
into the slider. 

d. Refer to the “Maintenance Data” 
chart at the end of chapter 2 for the correct 
quantity and grade of oil. 

e. After installing the fork leg into the 
triple damp, tighten the top bolt to 18-22 ft 
lbs. 



Install the fork tube so that It Is about 2 mm 
below the top surface ot the upper triple clamp 


INSTALLATION 

1. Install the fork leg into the triple damps 
until the top edge of the tube is 2 mm below 
the upper surface of the upper triple clamp. 

2. Tighten the tipper triple clamp pinch 
bolts to 11.5-16 0 ft lbs. 

3 Tighten the lower triple clamp pinch 
bolts to 25-33 ft lbs 
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1. Cylinder and piston 

12. Outer tube 

24 Spring 

36 

Clamp bolt 

unit 

13. Gasket 

25. Inner tube 

37 

Stem base 

2 Cylinder 

14 Orain screw 

26 Stem head 

38. 

Spring seat 

3 Piston ring 

15 Stud 

27 Clamp bolt 

39 

Fork cover 

4. Spring 

16 Axle clamp 

28 Lockwasher 

40 

Base cover 

5 Cylinder base 

17. Lockwasher 

29 Lower inner race 

41 

Damper ring 

6. Retainer 

18 Nut 

30 Washer 

42 

Rubber damper 

7. Valve 

19 Rubber cap 

31 Grease seal 

43 

Fork cover 

8 Oust seal 

20 Top bolt 

32 Steering stem 

44. 

Outer tube 

9 Retainer 

21. O-ring 

33 Nut 

45. 

Gasket 

10 Washer 

22 Clamp bolt 

34 Ring cap 

46 

Allen bolt 

11 Oil seal 

23 Lockwasher 

35. Lockwasher 




2. Check the guide bushings for scoring 
or wear and replace them if damage is pres¬ 
ent. 

3. Check the fork tube for damage such as 
dents or deep scratches in the chrome, 
especially in the area on which the slider oil 
seal moves. 

Assembly 

Reverse the disassembly procedure. Note 
the following points: 

1. Use liquid gasket compound on both 
sides of the slider alien bolt gasket. Install 
and tighten the alien bolt to 16.5 ft lbs. The 
alien bolt should be secured with a non- 
perinanent thread-locking compound. 

2. Use a non-permanent thread-locking 
compound on the air salves and tighten 
them to 8.7 ft lhs. 

3. Fork oil capacities can be found in 
“Maintenance.” For air pressures, see “Sus¬ 
pension Adjustments,” below. 

Installation 

1. Install the fork leg in the triple clamp 
in the following manner: 

On 650s and the 750E, slide the fork leg 
in until the upper lip of the fork tube is even 
with the upper surface of the triple clamp. 

On the 75011, the fork legs are installed so 
that the top surface of the air valve plug is 
even with the triple clamp surface. 

2. Tighten the upper triple clamp pinch 
bolts to 14.5 ft lbs., and the lower to 27 ft 
lbs. in that order. 


SUSPENSION ADJUSTMENTS 

With air forks, it is necessary to coordinate 
the settings of the front forks and rear 
shocks. 

1. Put the motorcycle on the center stand 
and use a jack l>eneath the engine to raise 
the front wheel clear of the ground. 

2. Front forks must be cold when check¬ 
ing air pressure. 

3. Pressure must be checked with the 
special gauge. Tire pressure gauges will give 
misleading readings. 

4. Fork air pressure should be as follows: 

11-models 7.1-14.0 psi 

Other models 8.5-13.0 psi 


Front fork assembly (KZ650-C D) 


4. Tighten the top bolt to 1S-22 ft lbs if this 
has not already been done. 

5. Install die fender and the front wheel. 

FRONT FORKS (AIR TYPE) 
Removal 

1. Remove the calipers) from the fork 
leg(s). 

2. Remove the front wheel. 

3. Remove the fender. 

4. Loosen the top plug. 

5. Loosen the upper and lower triple 
clamp bolts. Pull the fork leg down and free 
of the triple clamps. 

Disassembly 

1. Remove the air valve and o-ring. 

2. Remove the top plug, o-ring, and 
spring. Pump out the oil. 


3. Remove the alien bolt from the bottom 
of the slider and separate the slider from the 
fork tube. 

4. Remove the cylinder and spring from 
the top of the fork tube. 

5. Remove the seal retainer from the fork 
slider and pry out the seal. It may be neces¬ 
sary to heat the top of the slider gently to 
get the seal out. New seals must be used 
when assembling. 


Inspection 

1. Measure the free-length of the fork 
springs and replace both of them il either 
measures less than the service limit: 

KZ650D/F 491 mm/19.3 in. 

KZ650H, KZ750E 497 mm/196.6 in. 
KZ750H 483 mm/19.0 in. 


5. Fork leg pressures must be within 1.4 
psi. 

6. Inject air with a pump, but do it slowly. 

CAUTION: Pressures exceeding 36 psi may 

damage the oil seals. 

7. Use only air or nitrogen gas. 

8. Rear shocks are adjusted for Spring 
Force at the bottom and for Damping Force 
at the top. The settings must conform to the 
following limits: 


Spring Force 
Setting 

1 or 2 

2 or 3 

3 or 4 

4 or 5 


Damping Force 
Setting 

1 or 2 

2 or 3 

3 or 4 
3 or 4 


STEERING STEM ASSEMBLY 
Bearing Adjustment 

I. To check bearing adjustment, support 
the front wheel off the ground. Grasp the bot- 
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toms of tilt* fork sliders ,mtl attempt to move 
tlu* forks bach and forth m lint* with tin* motor- 
cvcle. Push and pull on tin* lork slult*rs. Tlu*rt* 
should In* no detectable movnnnit If there 
is, tin* hearings must In* adjusted 



Checking tor steering stem bearing play 


*2. Turn the forks slowly from lock-to-lock, 
again with the front wheel of! the ground. 
Movement should he smooth, silent, and ef¬ 
fortless If am binding or uneven movement 
is felt, the halls and races are either t<x> tiglith 
adjusted or the) are worn. If the steering feels 
uniformly still, the hearings are too tiglith ad¬ 
justed. If any noise is noted, the hearings are 
damaged or some are missing. 

3. With the front wheel off tlu* ground, 
release the front forks from a few degrees off 
the centered position. The forks should fill to 
either side of their own accord. If they will 
not, the hearings are tixi tiglith adjusted, the 
steering stem is bent, the races are extremely 
worn, or some of the hearings are missing. 

T To ad just the hearings, first remove the 
gas tank. Be sure that the front wheel is firmly 
supported off the ground. 

5 Loosen the lower triple clamp pinch 
holts. 

6. taxwen the upper triple damp head 
pinch holt, and loosen the steering stem head 
holt. 

7 Back out the steering stem locknut one 
or two turns until it turns without resistance 
using the special wrench. 

NOTE: Do not loosen the locknut more 
than two turns. To do so risks loosing some 
of the hall hearings. 

8. Tighten the steering stem locknut to 
19.5-24.0 ft lbs. If a torque wrench is not 
available, turn the liX'knut until resistance is 
felt (the locknut becomes hard to turn), then 
turn it another Vie turn (about 20°). 



Adjusting the steering stem bearings (Vu turn 
after the locknut becomes hard to turn) 


9 Check that hearing adjustment con¬ 
forms to the* checks outlined above 

10 Tighten the steering stem head holt to 
29-30 ft lbs Tighten the pinch holt to 
11.5-16.0 ft lbs 

II. Tighten the lower triple clamp pinch 
holts to 25-33 ft lbs. 
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12 Cheek hearing adjustment. If the hear¬ 
ings still do not function properl), remove the 
steering stem and check the parts for wear. 

Disassembly 

I Remove the gas tank. 

2. Remove the front wheel 

3. Remove the handlebars. 

4 Remove tlu* headlight. Disconnect the 
turn signal leads Remove the turn signals. 

5. Remove the headlight shell Remove 
tlu* starter locknut switch. 

6. Disconnect the tachometer cable at the 
instrument. Remove the nuts which secure 
the instruments and remove them. 

7. Remove tlu* front fender. , 

8 Disconnect the front brake light switch 
leads. 

9. Remove the disc brake line joint from 
tlu* lower triple clamp. 

10. Remove the calipor(s) from tlu* fork 
slider(s). 

11. Ixxisen the upper triple clamp pinch 
holts. 

12. Loosen the steering stem head damp 
holt and remove the stem head bolt. 

13. Tap lightlv on tlu* underside of the 
upper triple clamp with a plastic mallet and 
remove it 

14 Remove tlu* fork covers. 

15. Dxisen the lower triple clamp pinch 
holts. Pull out the fork legs. 

16. Hold up the lower triple clamp and 
unscrew the steering stem locknut. When the 
locknut is complete])' oil the stem, carefully 
lower the stem assembly out of the head lug. 
Note that some of tlu* halls in tlu* lower race 
will drop out as tlu* stem is lowered. 

17. Remove the steering stem cap and 
upper inner race and remove the halls from 
the upper race. 


UPPER INNER RACE 



Removing the upper inner race 


18. Inspect the hearings and races as out¬ 
lined below. If replacement of the frame races 
is required, remove them by driving them out 
of the frame lug with a drift and hammer. 

19. A special ttxil is required to remove tlu* 
lower inner race from the steering stem if re¬ 
placement is required. The race is pressed on. 
If tlu* race is removed, replace the grease seal 
beneath it 

Inspection 

I Wash tlu* h.ill hearings in a suitable sol¬ 
vent. Ball bearing size is V* in. 

2. Clean all of the old grease from the hear¬ 
ing race surfaces, steering stem and frame 
lug. 

3. Inspect the hearing race surfaces. They 
must he clean and smooth and free of an) 


cracks, scoring, nist, or indentations Run 
vour finger around each of the bearing races. 
Note an\ roughness or ripples on the race* sur¬ 
face. If am imperfections are noted, both sets 
of races and all of the halls must he replaced 

4. Check the balls themselves for nist, pit¬ 
ting. scoring, or flat sjxits If the halls are found 
to he* defective in am wav, the halls and both 
sets of races must he replaced 

NOTE: Balls and races tnust always he re¬ 
placed ui a set because worn races mil de¬ 
stroy new halls and worn halls nill destroy 
?u*u races. 

5. Check the grease seal for condition and 
replace if tom or cracked. 

6. Check the steering stem for cracks or a 
bent condition, this is especi.dh imjxnlant if 
tlu* hike lias been involved in a spill. 

Assembly 

I The frame lug races have been re¬ 
moved, lubricate the new races and drive 
them into place. 

2. Replace the steering stem grease seal 
with a new one and drive the lower inner race 
onto tlu* stem. 

3. Lubricate the top frame lug race and 
the lower inner race with a thick coating of a 
good grade of bearing grease. Install tlu* balls, 
imbedding them into the grease. 

Tli ere are J9 hid Is in the upper race and 20 
in the lower race. 

4. Install the steering stem into the frame 
lug, fit the upper inner race and cap. 

5. Install and tighten the steering stem 
locknut to 19.5-24 ft lbs. Check hearing play. 
Refer to the “Bearing Adjustment” section, 
above. 



Position the legs so that the tops are about 200 
mm (7.9 In.) above the lower triple clamp 

6 Install the fork legs. The legs should he 
positioned so that their tops are about 200 mm 
(7.9 in.) above tlu* lower triple clamp. Tighten 
tlu* triple clamp pinch holts temporarily to 
hold tlu* fork legs in place. 

7. Install the rubber damper, damper 
ring, base cover, fork cover, and nng cap (in 
that order). 

8. Install the upper triple clamp, the lock- 
washer, and flat washer (flat side facing down). 
Screw on the stem head Ixilt loosely. Re sure 
that the wiring harness and tlu* cables go in 
from of the stem head. 

9. On KZ650-B models, loosen the lower 
triple clamp holts, and ;dign the* upper surface 
of the top lxilt flange flush with the upper sur¬ 
face of the upper triple chimp. Tighten the 
upper clamp bolts to 11.5-16.0 ft lbs. 

10 For the KZ650-G/D, slide each fork leg 
up until tlu* end of the tube is about 2 mm 
(0.0S in.) below the top surface of tlu* upper 
triple clamp. 

11 Tighten the stem head holt to 29-36 ft 
lbs. Tighten the rear clamp bolt to II 5-16.0 
ft lbs. 
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12. Tighten the lower triple clamp pinch 
bolts to 25-33 ft lbs. 

13. Install the handlebars. 

14. Install the master cylinder and calipers. 

15. Install the brake line joint. Be sure that 
the cable guide is included with each bolt. 
Tighten the bolts to 5.1-6.5 ft lbs. 

16. Install the instruments. Be sure that 
the left switch wiring harness and the right 
switch wiring harness mn between the upper 
triple clamp and the instruments. Note the 
rubber dampers fitted both above and below- 
the triple clamp. 

17. Afix the instrument cables. 

18. Connect the front brake light switch. 
The wires may be connected to either termi¬ 
nal. 

19. Run the plugs and wiring into the head¬ 
light shell. Install the turn signals. Connect 
the turn signal leads. The left turn signal takes 
the green lead. The right takes the grey lead. 
Both blaek/yellow leads are connected to the 
black/yellow plug. 

20. The remainder of the procedure is the 
reverse of removal. 


HANDLEBARS 

Removal 

1. Remove the mirrors. 

2. Remove the gas tank. 

3. Disconnect and remove the throttle ca¬ 
bles. This is done by running the cable ad¬ 
justers in as far as possible, splitting the twist- 
grip, and disconnecting the throttle cables 
from the drum. 

4. Slide the rubber cover aside and discon¬ 
nect all of the leads from the switch housings. 
The lead connectors are under the frame top 
tubes. 

5. Remove the clutch adjusting cover. 
Loosen the locknut and back out the clutch 
adjusting screw- several turns. Run the clutch 
cable adjuster at the handlebar in as far as pos¬ 
sible and disconnect the cable from the hand 
lever. 

6. Using a small screwdriver, press in the 
starter lockout switch tab which catches in the 
hole on the underside of the clutch lever 
holder. Remove the switch. 

7. Remove the master cylinder. 

8. Remove the handlelxir clamp bolts and 
remove the handlebars. 


Installation 

1. Run the wiring leads between the upper 
triple clamp and the instrument holder. Fit 
the handlebars. 

2. Tighten the clamp bolts to 11.5-16.0 ft 
lbs. The bars should be angled slightly away 
from the center line of the front forks. 

3. Tighten the master cylinder bolts to 
4.3-6.5 ft lbs. Note that the clamp is installed 
with the small projection towards the throttle 
twist-grip. 

4. Connect the wiring. Note that one of the 
starter locknut black leads is connected to a 
black lead of the main wiring harness, while 
the other black lead is connected to the black 
lead from the right switch housing on the 
handlebar. 

5. The remainder of the procedure is the 
reverse of removal. Adjust the clutch, clutch 
cable, throttle cables, etc. 


REAR SHOCK ABSORBERS 
Removal 

1. Park the motorcycle on the centerstand. 

2. Remove the mufflers. 

3. Remove the grab bar mounting bolt. 

4. Remove the cap nut from the top of the 
shock absorber. Remove the grab bar. 

5. Lifting up the rear wheel as necessary, 
remove the lower shock bolt. Remove the 
shock. 


Inspection 

1. The shock absorbers are sealed units, 
and cannot be disassembled for repair. If de¬ 
fective they must be replaced. Always replace 
shock absorbers in pairs, even if only one is 
damaged, to ensure even operation. Riding 
the motorcycle with unequally operating 
shocks may cause instability. 

2. If the shocks leak oil, or if they were 
damaged in an accident, replace them. Check 
for dents in the damper unit, or a bent damper 
rod. 

3. Compress each shock as ftir as possible 
and release it. The shock should return 
smoothly to its full length. If the shock snaps 
back suddenly, the damper unit is defective 
and the unit should be replaced. 

4. If one shock feels weaker than the other 
when compressing it, replace both. 

5. Check the rubber bushings at either end 
of the unit and replace them if they are 
cracked or hardened. 


Installation 

Installation is the reverse of removal. Tighten 
the lower shock bolt to 19-25 ft lbs. Tighten 
the upper cap nut to 19-25 ft lbs. 


SWING ARM 
Inspection 

1. Place the motorcycle on the centerstand. 

2. Remove the mufflers. 

3. Remove the rear wheel. For disc rear 
brake models, disengage the brake hose from 
the swing arm guides and hang or support the 
caliper so that it does not pull on the brake 
line. 

4. Unbolt the shock absorbers from the 
swing arm. 

5. Check the swing arm by moving it 
slowly up and down. There should not be ab¬ 
normal friction. 

6. Grasp both swing arm tubes and attempt 
to move the swing arm from side-to-side. 
There should be no lateral play. 

7. If there is lateral play, or abnormal resis¬ 
tance to vertical swing arm movement, the 
swing arm bushings should be replaced. 

Removal 

1. Proceed as outlined above. Steps 1-4. 

2. Remov e the pivot shaft nut and pull out 
the pivot shaft. 

3. Remove the swing arm from the ma¬ 
chine. The dust cover on each side of the 
swing arm will come off 

Disassembly 

1. Swing ann bushes, once removed, must 
be replaced with new ones. Have the new 
ones on hand prior to disassembly. If the con¬ 
dition of the bushes is questionable, measure 
their inside diameter in place on the swing 
arm. 

2. Remove the safety clip from the torque 
link bolt. Remove the nut and bolt and sepa¬ 
rate the torque link from the swing arm. 





1. Pivot Shaft nut 

2. Cap and O-ring 

3. Bush 

4. Grease nipple 

5. Lockwasher 

6. Nut 

7. Safety clip 

8. Swing arm sleeve 

9. Pivot shaft 

10. Swing arm 

11. Cham adjuster stopper mounting bolt 
12 Lockwasher 

13. Adjusting bolt 

14. Locknut 

15 Chain adjuster 

16 Chain adjuster stopper 

17, Bolt 

18. Torque link 


1 11 15, H 13 


Swing arm components 
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3. Remove the suing ami sleeve. 

4 Insert a suitable !>ar or rcxl throu^i the 
suing anil and knock out the bush on the 
other side. Remove the remaining bus!) in the 
Mine manner. 


Inspection 

1. Measure the outside diameter of each 
end of the suing ami sleeve. Standard diame¬ 
ter is 21.979-22.(X) mm (0.8653-0.S661 in.) 
llie sleev e should be replaced if the measured 
diameter is less than 21 95 mm (0.864 in.). 

2. Unless the bushes have been removed, 
in which case the\ must be replaced in any 
event, measure the inside diameter with a cyl¬ 
inder gauge. Standard ID is 22.055-22.088 
mm d). 8683-0.8686 in ). Replace the bushes 


if the measured diameter is greater than 22.29 
mm (0.878 in ). 

3. To measure the suing ann pivot shaft 
nm-out, mount the shaft in a set of v-blocks 
and measure run-out with a dial gauge set in 
the middle of the shaft. 

In this case, run-out is the total amount of 
gunge movement. Standard nm-out is under 
0.1 mm (0.004 in.). The shaft should be re- 
placed or straightened if nm-out exceeds 0.14 
mm (0.006 in.). If nm-out exceeds 0.7 mm 
(0.028 in.), or if the shaft cannot be straight¬ 
ened, it must be replaced with a new one. 


Assembly 

1. Assembly is basically the reverse of dis¬ 
assembly. Note the following points: 


a. Oil the new hushes before driving 
them into place with a press. Be sure that 
the bushes are properly seated. 

b. Clean oil all the old grease from the 
suing anil sleeve and lubricate it with fresh 
chassis grease. Be sure to grease the 
groove* especially 

c. Tighten the torque link nut to 19 -25 
ft lbs., and install the safety clip. 


Installation 

1 Be sure that the dust cups are in place on 
either end of the swing ann before installa¬ 
tion. 

2. Put the left side of the suing arm 
through the drive chain. 

3. Insert the piv ot shaft from the right side. 
Tighten the pivot shaft nut to 58-87 ft lbs. 
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MODEL COVERAGE 


F-50 

CT-250 


AC-50 

T-350 


MT-50 

TS-400 


TS-50 

T-500 


TS/TM-75 

GT-500 


TS/TC-90 

NOTE: Model years are identifiable by 


a suffix to the model designation: 

A-100 

1976 

“A” 

TC-120 

1975 

“M" 

T-125 

1974 

“L” 

TS/TC-125 

1973 

“K" 

TS/TC-185 

1972 

T 

GT-185 

1971 

•*R M 

T-250 

TS-250 

1970 

“II,” “III" or no suffix 
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MAINTENANCE 


NOTE: Common maintenance proce¬ 
dures arc explained in detail in "Gen¬ 
eral Information." 


LUBRICATION 

Engine 

The engine top end and crankshaft arc 
automatically lubricated by the Suzuki 
“CCI,” or “Posi-Foree,” system. Periodi¬ 
cally check the oil tank by means of the 
inspection glass, and add CC1 oil when 
needed. 

Always use Suzuki “CCI’' oil for 
engine lubrication. If it is not available, 
a high-grade two-stroke oil around SAE 
30\V viscosity may be used instead. 

At extended intervals (about *4,000 
mi), remove and clean the filter fitted to 
the oil tank outlet. 

The oil pump cable adjustment should 
also be checked. Refer to “Service 
Checks and Adjustments.“ 


Thr plug imticMlfd is the shift drum guide 
(TS-250); the* drain plug on llu* left 




Checking oil level (CT-185), maintain level be¬ 
tween the "l/* and *'F" marks 


Transmission 


Removing the transmission oil drain plug (TS-125) 




Oil level inspection screw (T-125) 


The transmissions are lubricated by an 
oil bath. SAE 20W/40 oil is recom¬ 
mended for all models. Recommended 
change interval is 2000 miles, and the oil 
capacity for each model are given in the 
charts at the end of this section. 

1. The transmission oil should be 
changed when warm. 



® w (8> 


Posi-Force oil tank assembly 


1. Oil lank 

2. Oil lank cop 

3 Oil lank gaiktt 

4. Oil lank emblem 

5. Oil lank breother line 

6. Oil level inspection plate 

7. Oil level inipection lent 

Oring 

8. Oil level inipection lent 

9. Oil level intpection lent 

goiket 


10. Crott head tcrew 

11. Outlet {aint nut 

12. Outlet gaiket 

13. Strainer net 

14. Outlet 

15. Stroiner cup gotket 

16. Stroiner 

17. Union bolt gaiket 
1 8. Union bolt 

19. Oil tonk fitting bolt 

20. Lockwather 


2. Remove the drain plug(s) at the 
bottom of the crankcase and allow the oil 
to drain for about five minutes. 

NOTE: Twin-cylinder models may 
hate two drain plugs, and both should 
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mended oil; oil change interval is 8000 
miles or annually. 

1. To drain the fork oil, remove the 
phi Hips head drain plug at the bottom ol 
either fork slider. 

2. Turn the forks all the way to the 
right to drain the right fork leg and to the 
left for the left fork leg. 

3. After the oil has been allowed to 
drain for several minutes, pump the 
forks up and down to ensure that all the 
oil has been expelled. Replace the drain 
plug, and repeat the procedure with the 
other fork leg. 


Transmission drain plugs (A), and crank chamber 
plugs (B and C) (T-125) 

be removed. Some twins have a draiti 
plug for the crank chamber also. Mod¬ 
els with the low , motocross-typc pipe 
will have the drain plug on the right- 
side of the engine near the bottom (see 
illustration). 

3. Check the condition of the drain 
plug gasket, and replace if necessary. Be 
certain that the plug(s) are firmly se¬ 
cured when refitted. 

4. Remove the filler plug and add the 
correct quantity of oil to the transmis¬ 
sion. Check the oil level with the dip¬ 
stick (if so equipped), or with the level 
plug fitted to the right-side of the crank¬ 
case. If the level is correct, oil will begin 
to seep out of this hole when the plug is 
removed. When checking the oil level, 
ensure that the machine is parked on a 
Hat surface and is positioned vertically. 
After adding oil, allow a few moments for 
the oil to distribute itself before checking 
the level. 


Forks 

Refer to tin* charts at the end ol this 
section for fork capacity and reeom- 




A 


plug 
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4. To add oil, support the front wheel 
off the ground and remove the top bolts at 
the top of each fork leg; add the correct, 
measured quantity of oil to each fork leg. 

Note that oil viscosity can be varied 
slightly to change the fork dampening 
characteristics, a heavier oil giving a 
stiffer fork action, and vice versa. 

5. After adding the oil, replace and 
tighten the fork crown nuts securely. 
Tightening torque, on most models, will 
be 15-20 ft lbs. 


SERVICE CHECKS AND 
ADJUSTMENTS 

Drive Chain 

1. The chain should have about 15-20 
mm (0.6-0.8 in.) of total up-and-down 
slack measured in the middle of the 
lower chain run. 

2. Before checking or adjusting the 
chain slack, the following conditions 
should be met: 

a. the machine should be on the 
center stand or unladen; 

b. the chain should be clean and 
well lubricated; 

c. the real wheel should be rotated 
slowly while checking the chain for 
any tight spots. If a tight spot exists, 
the chain tension should be adjusted 
to the proper value at the tight spot. 

3. To adjust the chain, back the rear 
brake adjustment off several turns. Loo¬ 
sen the axle nut. Loosen the locknut on 
each adjuster holt. 

4. Turn each of the adjuster bolts in 
by equal amounts until chain tension is 
approximately correct. 

5. Check the wheel alignment by 
means of the adjusting marks inscribed 
on the swing arm. Be sure that both ad¬ 
justers are lined up with the corre¬ 
sponding marks on either side of the 
swing arm. If not, turn one of the ad¬ 
juster bolts in or out until alignment is 
achieved. 

6. Tighten the axle nut and check the 
chain tension. Correct if necessary. After 
adjustment is correct, tighten the ad¬ 
juster bolt locknuts and adjust the rear 
brake. 

7. Before putting the machine in ser¬ 
vice, check that sufficient slack exists 
with a rider on the machine. 

Clutch 

F50 models use an automatic clutch 
which needs no maintenance. On all 
other models, clutch cable adjustment 
should be made to give 3—4 mm 
(0.12-0.16 in.) of free-play at the lever as 
shown in the illustration. 

Maintain this free-play with the cable 
adjuster on the crankcase. Minor adjust¬ 
ments can be made with the adjuster on 
the clutch lever if one is fitted. If lever 
free-play is too great, the clutch will not 
completely disengage; if it is too little, 
the clutch lever if one is fitted. 

II proper clutch operation cannot be 
obtained although the cable is correctly 
adjusted, the clutch release mechanism 
should be set. The following procedure 


is applicable to all manual clutch models 
except for those with the rack-and-pinion 
clutch. 

1. Remove the clutch release mecha¬ 
nism cover or plug, depending on 
model. 

2. Loosen the crankcase clutch cable 
adjuster locknut and screw the adjuster 
in until slack appears in the cable. 

3. Turn the adjuster out until the slack 
is taken up, but no farther (i.e., do not 
put tension on the cable). 

4. Loosen the clutch adjuster locknut, 
and back off the adjuster with a screw¬ 
driver. 



Measure clutch lever free*play ln*tween the lever 
and the holder as shown 



Adjusting the clutch 



Adjusting the clutch cable 


INCORRECT 




Throttle cable adjuster 


5. Turn the adjuster screw in until re¬ 
sistance is felt, then hack it off V 2 turn 
and retighten the locknut. 

6. Set the cable free-play at the han¬ 
dlebar lever as described above. 

NOTE: The TS400 and TS125,185 and 
250 “A" models use a rack-and-pinion 
release mechanism unlike the worm 
gear and lever arrangements of the 
other machines. The clutch cable only 
need be adjusted. 

Throttle Cables 

Throttle cables should be set to have 
0.5-1.0 mm (0.02-0.04 in.) of slack mea¬ 
sured from the end of the cable sheath to 
the adjuster. 

1. On single-cylinder machines, the 
adjustment can be made with either the 
twist-grip or the carburetor cap ad¬ 
juster. 

On late model single-cylinder ma¬ 
chines with the positive-action dual¬ 
cable pulley set-up, adjust both cables to 
the specified play. 



On dual-cable carburetors, set both cables to 0.5-1.0 
mm (0.02-0.04 in.) of slack (A) 


2. On twins, each cable must be set to 
the above specification using the ad¬ 
juster atop each carb. Then check that 
the throttle slides are synchronized. 
Both must begin to move at the same 
time. The air cleaner must be removed 
to check this adjustment. 

Another synchronization method is to 
insert your fingers into the carburetor 
bores to ensure that both throttle slides 


CORRECT 



Throttle slide synchronization (twins) 
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clear the bore at the same time. You will 
be able to feel when one slide becomes 
just Hush with the uppermost part of the 
bore. The other slide must l>e in exactly 
the same position. 


CHECK HERE 



One method for checking lira! the slides are prop¬ 
erly synchronized 


After synchronizing the slides, set the 
twist-grip adjuster to give 0.5-1.0 mm 
(0.02-0.04 in.) of cable slack. 

3. Check throttle cable adjustment by 
starting the engine and turning the 
handlebars from lock-to-lock, noting any 



Adjusting the throttle cable with the carb cap 
adjuster 


variation in rpm. If this occurs, the 
cable(s) are too tightly adjusted or are 
binding somewhere along their route. 
Readjust as necessary. 

4. After adjusting the throttle cable, 
the oil pump cable must also be ad¬ 
justed. 

Oil Pump Cable 

This procedure must be done after ad¬ 
justing the throttle cable(s). Note the dif¬ 
ferent methods for each model. 

PISTON-PORT SINGLES 
Type 1 

1. Remove the engine sprocket cover 
and the oil pump cover located beneath 
it. On TS250 models, remove the pump 
cover on the right engine cover only. 



Oil pump lever adjustment 
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2. Turn the throttle wide-open. Note 
that the alignment marks on the oil 
pump body and oil pump control lever 
should line up. 

3. If the marks do not align, use the 
oil pump cable adjuster to correct them. 

Type 2 

“Type 2” refers to late model single¬ 
cylinder machines which have an inspec¬ 
tion plug on the carburetor body for the 
oil pump cable adjustment. 

1. Remove the engine sprocket cover 
to gain access to the oil pump. 

2. Remove the inspection plug from 
the right side of the carburetor. 

3. Twist open the throttle until the 
throttle slide' punch mark becomes visi¬ 
ble, then align the very top edge of the 
punch mark with the top of the carburetor 
inspection hole. 

4. At this point, the oil pump control 
lever and body marks should be aligned. 

5. If they are not, use the oil pump 
cable adjuster so that the marks align. 



Late-model singles may have an inspection plug for 
the oil pump cable adjustment. When the punch 
mark (5) is aligned with the top of the inspection 
hole (6) . . . 



. . . the oil pump lever and body marks (3 and 4) 
must align. Use the cable adjuster and locknut (1 
and 2) to make adjustments 


ROTARY VALVE SINGLES 

1. Remove the engine sprocket cover 
and the oil pump cable located beneath 
it. 

2. Remove the carburetor cover. 

3. Noting the punch mark on the 
throttle slide, turn the throttle so that 
this mark just touches the upper part of 
the carburetor bore. 

4. With the throttle held in this posi- 



Throttle slide position to adjust the oil pump cable 
(rotary valve models) 



Aligning the pump lever marks 


tion. the mark on the oil pump body 
should align with that on the oil pump 
control lever If necessary, use the pump 
cable adjuster to bring them into align¬ 
ment. 

5. If no punch mark is provided on the 
throttle slide, adjust the oil pump cable 
as described for Piston-Port Singles, 
“Type 1,” Steps 2 and 3. 


GT185 AND GT250 

1. Remove the oil pump inspection 
plug (GT250) or cover (CT185). 

2. Remove the inspection plug from 
the body of the right-hand carburetor. 

3. Open the throttle until the punch 
mark on the throttle slide is just at the 
top of the carburetor aligning hole. 



Carburetor slide mark for oil pump cable adjust¬ 
ment (GT-series) 
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4. With the throttle held in this posi¬ 
tion, the marks on the oil pump body 
and the oil pump control lever should 
line up. Use the oil pump cable adjuster 
to correct adjustment, if necessary. 

OTHER TWINS 

1. Remove the oil pump inspection 
plug or cover. 

2. Turn the throttle fully open. 

3. With the throttle in this position, 
the marks on the oil pump body and the 
oil pump control lever should align. 

4. If they do not, use the pump cable 
adjuster to make the correct adjustment. 



BRAKES 
FRONT DISC 

1. No adjustment is necessary other 
than a check on brake fluid level and 
pad wear. 

2. The fluid level in the handlebar- 
mounted reservoir should be maintained 
at Vi in. below' the top of the reservoir. 
This level can be checked after remov¬ 
ing the reservoir cap and diaphragm. On 
newer models, the level is marked on the 

c see-through reservoir and the cap need 
not be removed. Maintain the level be¬ 
tween the “upper*’ and “lower” lines. 

3. Pads should be checked periodi¬ 
cally for wear, and should be replaced 
when worn to near the red limit line. 

4. The brake hoses should be checked 
for seepage or abrasion damage often, 
and should be replaced in either of the 
above cases. Also make sure that the 
brake line touches the forks only at the 
junction or mounting points. 



1 win-leading shoe front brake rod adjustment 


FRONT DRUM 

Use the adjusting nut at the brake hub 
so that the brake lever will move 20-30 
mm (0.8-1.2 in.) before the brake shoes 
fully contact the drum. 


Maintenance Data 


Model 

TronsmissionQ 
( cc/pts) 

Forks 

(cc/oz per leg) 

Tire pressure ( 
(f/r psi) 

F-50 

450/1.0 

— 

23/31 

AC-50 

550/1.2 

130/4.4 

22/29 

MT-50 

550/1.2 

— 

14/23 

TS-50R 

700/1.5 

125/4.2 

24/31 

TS-50J, K 

700/1.5 

135/4.6 

24/31 

TS-50L 

700/1.5 

110/3.7 

24/31 

TM-75L 

700/1.5 

100/3.4 

NA 

TM-75M, A 

700/1.5 

100/3.4 

NA 

TS-75M, A 

700/1.5 

110/3.7 

NA 

TS/TC-90 

800/1.7 

185/6.3 

20/28 

TS/TC-100K 

700/1.5 

185/6.3 

20/28 

TS/TC-100L, M, A 

700/1.5 

125/4.2 

20/28 

A-100 

700/1.5 

125/4.2 

22/29 

TC-120 

800/1.7 

175/5.9 

22/28 

T-125 

800/1.7 

130/4.4 

22/35 

TS-125R 

550/1.2 

185/6.3 

20/28 

TS/TC-125J 

550/1.2 

195/6.6 

20/28 

TS/TC-125K 

550/1.2 

185/6.3 

20/28 

TS/TC-125L, M, A 

550/1.2 

125/4.2 

20/28 

TS-185R 

550/1.2 

185/6.3 

20/28 

TS-185J, K 

550/1.2 

195/6.6 

20/28 

TS-185L, Kl, A 

550/1.2 

125/4.2 

20/28 

TC-185L, M, A 

750/1.6 

125/4.2 

20/28 

GT-185K, L 

800/1.7 

125/4.2 

24/28 

CT-185M, A 

800/1.7 

130/4.4 

24/28 

T-2501I, R 

1200/2.6 

220/7.4 

23/25 

T-250J 

1200/2.6 

190/6.4 

23/25 

TS-25011 

1100/2.4 

250/8.5 

NA 

TS-250R, J, K 

700/1.5 

255/8.6 

NA 

TS-250L 

700/1.5 

180/6.1 

NA 

TS-250M, A 

850/1.8 

180/6.1 

NA 

CT-250K 

1200/2.6 

210/7.1 

24/28 

GT-250L 

1200/2.6 

190/6.4 

24/28 

CT-250M, A 

1300/2.8 

145/4.9 

24/28 

T-350 

1200/2.6 

220/7.4 

23/29 
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Maintenance Data (cont.) 


TS-400J, K 

1200/2.6 • 

255/8.6 

NA 

TS-400L, M, A 

1200/2.9 

180/6.1 

NA 

T-500, R, J, K 

1200/2.6 

220/7.4 

23/27 

T-500L, M 

1400/3.0 

220/7.4 

24/28 

CT-500A 

1400/3.0 

265/9.0 

24/29 


(D Quantities arc approximates. Check with dipstick or level plug which¬ 
ever is provided 

(?) Add 4-6 psi to rear pressure for two-up or continuous high-speed 
operation 

-Not applicable 

NA Not available 


On twin-leading shot* brakes, tin* brake 
hub connect ini? rod should normally not 
nt*t*d adjustment 11 it is frit that adjust¬ 
ment is necessary, however, proceed as 
follows. 

a. l^ooseu the connecting rod lock¬ 
nut, ami turn the connecting rod so 
that the distance between the two 
brake le\ers is decreased as much as 
possible. 

b. l f se the handlebar brake lever to 
apph the brakes. This will cause the 
shoe controlled by lever “a** in the il¬ 
lustration to contact the drum. 

e. While holding the brake on, turn 
the connecting rod to increase the dis¬ 
tance 1 >ctween the two levers. The 
connecting rod will stop turning when 
the brake shoe controlled by lever “b” 
contacts the drum, and at this point 
the brake shoes are adjusted. Do not 
forget to adjust the cable. 

REAR BRAKE 

Use the adjusting nut on the rear 
brake huh to give 20^30 mm (0.8-1.2 in.) 
of brake pedal travel before the shoes 
fully contact the drum. 

REAR BRAKE LIGHT SWITCH 

The point at which the rear brake light 
is activated may be adjusted by means of 
the locknut on the switch to suit personal 
preference, although the light should be 
on before the brakes are fully applied. 

Air Cleaner 

1. If a paper element air cleaner is fit¬ 
ted, brush dirt deposits off with a still 
brush or blow them off with compressed 
air applied to the inside of the filter. 
Paper filters, however, are best replaced 
with new ones when dirty. 

2 If a foam-type air cleaner is used, 
wash it in gasoline to remove dirt, and 
squeeze until it is dry. Immerse the 
filter in light motor oil (20 or 30W) or 
Suzuki CCI oil and squeeze oil the 
excess oil. Then install on the machine. 

Steering Head Bearings 

1. Steering head hearing adjustment 
should be checked periodically and ad¬ 
justed if necessary* Refer to the “Chas¬ 
sis” section. 

Recommended Lubricants 

Oil Tank 

Suzuki ’CCr oil 

High quality two-stroke oil for air-cooled en¬ 
gines 

Transmission 
SAE 20W-40 

Front Forks 
SAE 10W-20 
SAE 5W-20 
ATF 

SAE 10W 
SAE 30W 

Control Cables 
Light motor oil 
Graphite-base lubricant 
Molybdenum disulphide-base lubricant 

Tach, Speedometer Cables 
Light-duty grease 

Wheel Hearings, Steering Stem Hearings 
W aterproof, medium-weight hearing grease 

Grease Fittings 

Medium weight chassis grease 
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Periodic Maintenance Intervals® 


Every 2000 Miles 

Check oil pump adjustment 
Clean and gap spark plug(s) 

Change gearbox oil 
Adjust cables 
Adjust carburetors) 

Check point gap 
Lubricate breaker cam 
Check head bolt tightness 
Check exhaust pipe bolts 
Clean drive chain 
Adjust clutch (if applicable) 

Clean air filter 

Every' 4000 Miles 
Replace plug(s) 

Lubricate cables and controls 
Decarbonize cylinder and exhaust system 
Clean petcock 

Check steering stem bearings 
Clean oil tank filter 

Every' 8000 Miles 

Overhaul carburetor(s) 

Replace breaker points 

Flush brake lines and renew fluid 

Change fork oil 


0 Based on normal usage after break-in is com¬ 
pleted 


TUNE-UP 

NOTE: Common tune-up procedures 
are explained in detail in “General In¬ 
formation .” 


CONTACT BREAKER POINTS 
Location 

1. On single-cylinder machines, the 
breaker points are located beneath the 
magneto flywheel on the left-side of 
the engine. Remove the points cover 
or the forward section of the left-side 
engine cover (depending on model) to 
gain access to the points. Cutouts are pro¬ 
vided in the flywheel to allow the points 
to he cleaned and gapped. 

2. Twin-cylinder machines have two 
sets of points which run off the left-side 
of the crankshaft. The points are accessi¬ 
ble for cleaning and gapping or replac¬ 


ing after removing the point cover on the 
left engine cover, or the forward section 
of the left engine cover (depending on 
model). 

Gapping 

SINGLES 

1. After removing the engine cover to 
gain access to the magneto flywheel, 
turn the flywheel so that the breaker 
points are visible through one of the cut¬ 
outs. 

2. Position the flywheel so that the 
breaker points are fully open, then check 
the gap with a feeler gauge. Proper point 
gap is 0.3-0.4 mm (0.012-0.016 in.). 



Checking the poinl gap (magneto models) 



To adjust the gap, loosen screw "a” and move the 
point plate with a thin screwdriver blade applied 
at "b" (magneto models) 

3. If the gap is not within specifica¬ 
tion, refer to the accompanying illustra¬ 
tion. Loosen the securing screw “a" and 
insert a thin screwdriver into the slot 
“b,” turning the screwdriver blade as 
necessary' to increase or decrease the 
point gap. 
















4. Retighten screw “a” and recheck 
the gap. 

TWINS 

1. After removing the breaker point 
cover plate, rotate the engine so that ei¬ 
ther set of points is fully open. 

2. Check the gap with a suitable 
feeler gauge. Gap should be 0.3-0.4 mm 
(0.012-0.016 in.). 

3. If the gap is not within specifica¬ 
tion, refer to the accompanying illustra¬ 
tions, depending on the type of points 
fitted. On newer models, loosen both se¬ 
curing screws marked “a,” and then use 
eccentric screw “b” to adjust the gap. 
Retighten the securing screws and re¬ 
check the point gap. Rotate the engine 
until the other set of points is open, and 
repeat the procedure. 



To adjust the gap on twins with this type of point 
assembly, loosen screws marked “a" and turn the 
eccentric screw “h.” Screws “c” are used to change 
the timing 

On older models, setting the point gap 
is done is the same manner as described 
for the single-cylinder machines. Refer 
to Steps 3 and 4, above. Remember to 
gap and check both sets of points. 

Replacement 

SINGLES 

Two special tools are needed to re¬ 
place the points on single-cylinder ma¬ 
chines. A flywheel holder is used to hold 
the magneto flywheel steady while the 
nut is removed, and a special puller, 
threaded into the center of the flywheel, 
is needed to pull it off its tapered shaft. 

CAUTION: The flywheel puller is es- 

sential for this job. 



Removing the magneto flywheel with the special 
holder and puller 
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1. Contact breokcr arm 

2. Insulator 

3. Spring 

4. Com follower 

5. Circlip 

6. Primory wire 

7. Contact breoker points 

1. Remove the left-side engine cover. 
On some models it may be necessary to 
take the gearshift lever ofT its shaft. 

2. Holding the magneto flywheel with 
the special tool, or a suitable substitute, 
loosen and remove the flywheel nut. 

3. Using the special puller, as shown, 
remove the magneto flywheel. Note the 
location of the woodruff key on the 
crankshaft. 

CAUTION: After removal, put the fly¬ 
wheel in a safe place. Avoid dropping 
or striking the flywheel as this may af¬ 
fect its magnetic properties. 

4. Disconnect the primary wire from 
the breaker point, and then remove the 
securing screw. Remove the old points, 
install the new ones, and connect the 
wire. 

NOTE: Before installing new points, 
clean the contact surfaces with a sol¬ 
vent to remove any protective coating. 

5. Carefully replace the flywheel on 
its shaft. Note that the shaft is keyed so 
that the flywheel must be aligned with 
the key before it is installed. It is possi¬ 
ble to simply push the flywheel into po¬ 
sition. Do not strike or attempt to drive it 
on. 

6. Replace the rotor nut and torque it 
to 25-35 ft lbs on machines up to 125 cc, 
and 35-45 ft lbs on larger bikes. 

7. Set the point gap and check or ad¬ 
just the ignition timing. 

TWINS 

1. Remove the breaker point cover. 

2. Replace the points one set at a 
time. Disconnect the point primary wire, 
and remove the securing screw or 
screws. 

3. Before installing new points, be 
sure to clean oft the breaker point sur¬ 
faces with a solvent to remove any pro¬ 
tective coating. 

4. After installing each set, adjust the 
point gap and set the ignition timing. 

Lubrication 

I. Whenever the point gap is checked 
or points replaced, it is necessary to lu¬ 


bricate the cam follower and the pivot 
point of the contact breaker. This mini¬ 
mizes wear and ensures that timing will 
remain accurate for a longer period. A 
worn cam follower will retard the tim¬ 
ing. 

2. A small dab of high melting-point 
grease should be applied to the breaker 
cam. A drop of engine oil should be ap¬ 
plied to the pivot point. 

3. In both these instances it is impera¬ 
tive that care be taken to keep the lubri¬ 
cant away from the points. 

4. Models which have a lubricating 
felt pad fitted should have this felt ad¬ 
justed so that it just contacts the breaker 
cam. 


IGNITION TIMING 


On most models, there arc several 
methods of adjusting the timing, de¬ 
pending on the tvpe of equipment avail¬ 
able. 

a. Since timing marks are fitted to 
all models, a strobe light of the type 
generally used on automobiles can be 
used. This is the easiest method, and 
is the only method which can be used 
on PEI models. 

b. There are two methods of static 
timing. The preferred one involves the 
use of an instrument to determine 
when the points open, and a dial 
gauge which is inserted in place of the 
spark plug to determine piston posi¬ 
tion. 

For twin-cylinder machines, which 
use a battery and coil ignition, a test 
light or continuity light can be used to 
find the point at which the points open. 

Single-cylinder machines using the 
magneto flywheel are best timed with a 
“point checker,” or ohmmeter instead of 
a test light due to the construction of the 
magneto. 

c. A second static timing method 
does not require a dial gauge, but does 
require a test light or ohmmeter. This 
method involves lining up scribed 
lines on the fl> wheel or breaker point 
plate, the locations of which are dis¬ 
cussed below. 

NOTE: Points must be cleaned and 
gapped before checking timing. Dirty 
points will cause inaccurate results. 

Singles (Except PEI Models) 

NOTE: With the exception of older 50 
cc models, ignition timing can only be 
adjusted by adjusting the breaker 
point gap. On older 50 cc models, the 
timing may be adjusted, after remov¬ 
ing the magneto flywheel, by moving 
the breaker point j)late. 

1. If a strobe light is used, connect it 
to the spark plug and to a battery or 
other power source depending on the 
type of light used. Be sure to follow the 
manufacturer’s instructions. If a batten 
is used, be certain the strobe light leads 
are connected to the proper terminals. 

2. Start the engine, shining the strobe 
light on the magneto flvwheel. The tim- 
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Ignition tuning marks (E-50> 



Timing marks on the ease aiul magneto flywheel 
must align (magneto models) 


ing pointer on the crankcase and the 
scril>ed mark on the flywheel must align. 
Refer to the illustrations provided for the 
location of these timing marks on the 
various models. 

3. If the marks do not align, alter the 
point gap so that proper timing is 
achieved. 

NOTE: If the flywheel mark is above 
the crankcase pointer, the timing is 
too advanced, and the point gap must 
he reduced. If it is past the crankcase 
pointer, the timing is too retarded, 
and the gap should be increased. 

On older 50 cc models, the flywheel 
can he removed to adjust timing. Loosen 
the three screws which secure the con¬ 
tact breaker plate (stator) and move the 
plate counterclockwise if the timing was 
too advanced, or clockwise if it was too 
retarded. Recheek timing after installing 
the flywheel. 

4. If a static timing method is being 
used, hook up the point checker leads in 
the following way: the negative lead 
may he connected to a good ground on 
the engine or frame. The positive lead 
should he connected to the breaker 
point primary wire or to the spring of the 
movable point. Refer to the breaker 
movable point. Turn the engine until the 
points are closed. 

5. Turn the flywheel slywly in the nor¬ 
mal direction of rotation. .Stop at the very 
instant your checking device reacts. 
Then note the timing mark on the fly¬ 
wheel and pointer on the crankcase. The 
two should be exactly aligned. If they are 
not, adjust the point gap, or breaker base 
plate on early 50 cc machines, until 
proper timing is achieved. See Step 3, 
above, for more information. 

After setting the gap, recheck the tim¬ 
ing. 
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Timing can Ik* adjusted by moving tin* stator on 
some curly 50cc models 


NOTE: Although it is not guaranteed 
to give good results, the point at 
which the contact breakers open can 
also be determined with a very thin 
piece of paper or cellophane. Trap the 
paper between the closed points, and 
tug lightly at it while rotating the fly¬ 
wheel. When the paper is freed, the 
timing marks should be lined up, as 
above. 

This method can be used in 
e m e rge n cy situations. 

6. The use of the dial gauge and point 
checker yields the most accurate results. 
Remove the spark plug, and install the 
dial gauge. Hook up the point checker as 
described in Step 4. Turn the engine 
over by hand until the gauge ]>eaks and 
begins to reverse direction. By turning 
the engine back and forth several times 
until the gauge needle is accurately po¬ 
sitioned at the highest indicated value, 
the piston will have been positioned at 
Top Dead Center. Zero the gauge at this 
point. 

7. Refer to the chart at the end of this 
section for timing specifications ex¬ 
pressed in millimeters BTDC for your 
machine. 

8. Turn the engine clockwise so that 
the piston is about 4 mm BTDC. Then 
turn it slowly in the normal direction of 
rotation. When the dial gauge indicates 
that the piston is at the firing point given 
in the “Tune-Up Specifications” chart, 
the point checker should react indicating 
that the ix>ints have opened. 

If the points do not open at the correct 
time, adjust the gap as outlined in Step 3, 
above. 

PEI Singles 

PEl equipped models must be timed 
with a strobe light. Static timing is not 
possible. If timing is not spot-on, the coil 
mounting plate beneath the magneto fly¬ 
wheel must be moved. To remove the 
flywheel a special puller is needed, as 
well as a device to hold the flywheel 
while the nut is being removed. 

1. To check the timing, remove the 
left-side engine cover. 

2. Hook up the strobe light according 
to the manufacturer’s instructions. This 
will vary depending on the type used. 

3. Start the engine and run the rpm up 
to 3,000 on the TS-400, 4,000 rpm on the 
other models. The timing marks on the 
flywheel and the crankcase must align. 

On most models, there is one long fly¬ 
wheel mark flanked by two shorter 



The timing mark on the stator (2) must align with 
the center of the screw hole, tf necessary, loosen 
the stator screws (3) and rotate it to achieve align¬ 
ment 



Dynamic timing should show the crankcase mark 
(2) between timing marks "A” and “C", preferably 
at "B” 


marks. Alignment of the crankcase mark 
with the longer middle mark is preferred, 
but timing anywhere between the marks 
is acceptable. 

4. If timing is not correct, use the fly¬ 
wheel holder to keep it steady, and re¬ 
move the nut. Use the puller to remove 
the flywheel from the tapered shaft. 
Note the woodruff key on the crankshaft. 

5. Loosen the three screws which se¬ 
cure the coil plate (stator) just enough to 
enable the plate to be moved. The up¬ 
permost securing screw should be re¬ 
moved completely. Referring to the ac¬ 
companying illustration, align the mark 
on the stator with the center of the se¬ 
curing screw hole. If two stator marks are 
there, align the right-hand mark with the 
center of the screw hole. Tighten the 
three securing screws; install the fly¬ 
wheel, carefully aligning it with its key, 
and replace the nut being sure that it is 
firmly tightened. Torque it to alxmt 40 ft 
lbs. 


1.5* 



If two stator marks are found, align the stator mark 
(E) with the center of the screw (4) 











NOTE: The flywheel must be installed 
on the crankshaft by hand. Never at¬ 
tempt to drive it on or strike it. 

6. Recheck the timing with the strobe 
light. 

Twins (Except GT-500A) 

Twins are equipped with battery-and- 
coil ignitions and use two sets of points. 
The right-hand points fire the right cyl¬ 
inder. Timing mark location varies-with 
model. 

1. Remove the point cover. 

2. After cleaning and gapping the 
points, proceed with one of the proce¬ 
dures outlined below. 

3. If a strobe light is being used, con¬ 
nect it according to the manufacturer’s 
instructions. Start the engine and note 
that the timing marks should line up. 

NOTE: GT models have the timing 
marks on the breaker cam and these 
will align with a pointer (see illustra¬ 
tion). Other models will have the 
marks on the rotor (behind the 
breaker plate) and a small inspection 
window is provided. 

4. If the marks fail to align, loosen the 
two setscrews for the set of points you 
are checking, and move the points 
slightly counterclockwise to retard or 
clockwise to advance the timing. 



Timing murks (GT-185) 



Timing marks (T250-350) 


NOTE: “ Advance ” or “ retard ' is de¬ 
termined relative to the rotation of 
the crankshaft. If the moving timing 
mark is positioned to the right of or 
below the stationary pointer , the tim¬ 
ing is too advanced. If positioned to 
the left or above the pointer, it is too 
retarded. 

5. Recheck the timing after adjust¬ 
ment. Repeat the procedure with the 
other set of points. 
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6. Static timing is possible with a dial 
gauge and point checker, or with a test 
light. 

If a dial gauge is available, install it in 
place of one of the spark plugs. Hook 
one lead of the test light or checker to 
the primary wire of the correct point set 
and the other to ground on the engine or 
frame. 

7. Determine piston Top Dead Center 
with the dial gauge by turning the 
engine over slowly until the gauge nee¬ 
dle peaks and begins to reverse. The 
highest needle reading indicates piston 
TDC. 

8. Refer to the specifications chart at 
the end of this section for the correct 
timing specs in millimeters BTDC for 
your model. Zero the gauge, and turn 
the engine backwards about 5 mm 
BTDC. The points should be closed at 
this piston position. Turn the engine in 
the normal direction of rotation (coun¬ 
terclockwise). 

When the dial gauge indicates the fir¬ 
ing point given in the “Tune-Up Specifi¬ 
cations” chart has been reached, the 
points should begin to open as indicated 
by the reaction of the test light or meter. 

If necessary, adjust the points as de¬ 
scribed in Step 4. Repeat the procedure 
with the other set of points and with the 
dial gauge in the other cylinder. After 
adjusting the points, recheck the timing. 

9. If no dial gauge is available, the 
timing can be set by using the marks on 
the breaker cam or rotor along with a test 
light. The procedure is essentially the 
same as described above with a strobe 
light, except that the engine is turned by- 
hand. 

After hooking up the test light, turn 
the engine over slowly until the timing 
marks for the cylinder you are checking 
line up. At this point the test light will 
react. If it does not, adjust the point set 
as described in Step 4. Repeat w-ith the 
other set of points. 

GT-500A 

1. The GT-500A (1976) is equipped 
w-ith PEI. 

2. To check the timing, remove the 
leftside engine cover to gain access to the 
magneto flywheel. 

3. If the crankcase mark is aligned 



GT-500A alignment marks (A and B) and PEI com¬ 
ponents 



GT-500A flywheel timing marks 


w-ith the mark on the stator, the timing is 
correct. It is not necessary to remove the 
magneto fly-wheel to check this align¬ 
ment. 

4. To check the timing dynamically, 
connect a strobe light according to the 
manufacturer’s instructions. 

NOTE: It does not matter which spark 
plug the strobe is connected to, as 
there is only one ignition coil. 

5. Start the engine and run it to about 
3000 rpm. At this speed, the marks on the 
magneto flywheel will align with the 
crankcase mark. 

6. If adjustment is necessary, remove 
the flywheel with the puller, loosen the 
three stator plate screws, and move the 
plate so that the stator mark and crank¬ 
case mark are in alignment as outlined in 
Step 3. 


CARBURETOR 

Three adjustments to be made to the 
carburetor are float height, idle mixture, 
and idle speed. 

Adjusting Float Height 

There are three different methods of 
measuring the float height, depending on 
model year and the ty pe of carburetor 
fitted. 

The first method is used exclusively on 
carburetors with interconnected (one- 
piece) float assemblies. On these models, 
the floats are soldered to the float arm 
w hich makes this type easily identifiable. 
This is Method “A.” 

The remaining two methods are used 
on carburetors which have independent 
floats. 

Method “B” measures float height from 
the float arm to the top of the needle jet 
fitting boss. 

Method “C” measures float height 
from the float bow-1 mating surface (gasket 
removed) to the float arm. 

NOTE: Float height measurements 
will be inaccurate if the float needle is 
worn, or if the needle or needle seat 
are dirty or corroded. mm 
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INTERCONNECTED FLOAT TYPE 

Most models use tins t\ pe ol llo.it sys¬ 
tem. For those which do not, see "In¬ 
dependent Flo.il T> pe.” 



1. Return c the earhnretor(s). 

2. Turn the earl Hire tor upside down, 
and remove the four float howl screws 
catefulK lifting oil the float howl. 

3. Remove 1 the float howl gasket. 

-I. Float height can he measured with 
a steel rule or a vernier caliper. Float 
height is defined as the distance from 
the float howl mating surface to the bot¬ 
tom of the float, when the tang of the 
float arm is just touching the float needle; 
measurement “A*’ as shown in the illus¬ 
tration. 

NOTE: Ij>tccr the float (town until the 
taiig just contacts the float needle. 
Hold the float in this position , then 
measure the float height. 

5. Compare the value obtained with 
the correct specification for your ma¬ 
chine given at the end of this section. If 
the float height is too high or low, pull 
out the pin which holds tlu* float in 
place, and bend the tang very slightly 
to correct the adjustment. 

NOTE: If float height is too high, 
bend the tang away from the carbu¬ 
retor body. If too low, bend it toward 
the carburetor body. 

6. Refit the float and recheck the ad¬ 
justment. 

INDEPENDENT FLOAT TYPE 
Method B 

1. Remove tlu* carburetor as de¬ 
scribed in the “Fuel Systems” section. 

2. Remove the four phi I lips head float 
howl screws, and carefully lift the carbu¬ 
retor body from the float bowl. 

3. Turn the carburetor upside down, 
and measure tlu* distance from the float 


arm to the top of the needle jet fitting 
boss. 

1 Note that the* float arm should be* 
just touching the end ol the float needle 
when the measurement is made. 

5. Adjustment procedure is the same 
as lor interconnected float height mod¬ 
els. Refer to Steps 5 and 6 of "Intercon¬ 
nected Float Type." 

Method C 

1. Remove the carburetor(s) as de¬ 
scribed in “Fuel Systems." 

2. Remove the float bowl screws and 
take off tlu* float bowl. Remove the gas¬ 
ket. 

3. Turn tlu* carburetor upside down. 
Hold the float arm so that the tang of the 
float arm is just touching the end of the 
float needle. 

4. Measure the distance from the float 
bowl gasket surface (gasket removed) to 
the bottom edge of the float arm. 

5. Compare the reading with the 
proper specification given in the chart at 
the end of this section. If adjustment is 
necessary, adjust the float tang as de¬ 
scribed in Steps 5 and 6 for "Intercon¬ 
nected Float Type," above. 




Bend tin* float tang to change float lu'iyhl 



Cartmrrlnr float height lor independent Until models. Method “B“ 


Idle Speed and Mixture 

NOTE: These must be adjusted when 
. the ctigine is at operating tempera¬ 
ture. 

1. On all rotary valve, and the smaller 
piston-port models, the idle speed (or 
throttle stop) screw is located on the car¬ 
buretor top. On other models, it is lo¬ 
cated ou om* side of the carburetor body. 



Pilot air strew location (rol.irs \al\e models) 

2. On most rotary valve models, the 
pilot air screw is located in the carburetor 
mouth, and is accessible after removing 
the carl) cover plate (see illustration). On 
other models it is located on one side of 
the carburetor body. 

SINGLES 

1. Adjust the carburetor cable to the 
proper free-play. See “Maintenance." 

2. Screw the pilot air screw in (care¬ 
fully) until it bottoms lightly, then turn it 
out the number of turns shown in the 
“Tune-Up Specifications" chart. 

3. Start the engine. W hen the engine 
reaches operating temperature, turn the 
pilot air screw in or out until the engine 
runs smoothly It should not be neces¬ 
sary to van the air screw more than Yi 
turn in either direction. 

4. Adjust the throttle stop screw so 
that the engine idles at the desired rpm. 

TWINS 

1. Refer to the “Tune-Up Specifica¬ 
tions" chart at the end of this section giv¬ 
ing the pilot air screw settings, and turn 
each air screw in carefully until it bot¬ 
toms lightly, then screw each out the 
proper number of turns. 

2. Start the engine, and allow it to 
reach operating temperature. Remove 



Adjusting the pdot ;m strew (piston-port models) 
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Float Height Settings 


Model 

Measurement 

Mcthod(T) 

Float Height 
(mm in.) 

F-50 

A 

24.5/0.97 

F-50R 

A 

23.0/0.91 

AC-50 

A 

20.5/0.81 

MT-50R 

A 

23.0/0.91 

MT-50J, K 

A 

24.0/0.94 * 

TS-50R 

A 

23.0/0.91 

TS-50J, K, L 

A 

22.5/0.88 

TM-75L, M, A; TS-75M, A 

A 

22.570.88 

TS/TC-90, J 

A 

25.1/0.99 

TS/TC-90R 

A 

25.0/0.98 

TS/TC-100K, L. M, A 

A 

25.1/0.99 

A-100A 

A 

25.1/0.99 

TC-120 

A 

25.0/0 99 

T-125 

A 

19.0/0.74 

TS-125R, TS/TC-125J, K 

B 

6.8/0.27 

TS/TC-125L 

B 

5.8/0.23 

TS/TC-125M 

C 

17.3/0.68 

TS/TC-125A 

B 

6.9/0.28 

TS-185R 

B 

7.0/0.28 

TS-I85J, K 

B 

6.8/0.27 

TS/TC-185L 

B 

5.8/0.23 

TS/TC-185M 

C 

17.3/0.68 

TS-I85A 

A 

23.0/0.91 

TC-185A 

B 

6.9/0.27 

CT-185 (all) 

A 

19.9/0.78 

T-250II 

B 

17.3/0.68 

T-250R 

B 

14.0/0.55 

T-250J 

B 

13.7/0 54 

TS-250I1 

A 

23.0/0.91 

TS-250R, J 

B 

15.0-0.59 

TS-250K, L 

B 

15.2/0.60 

TS-250M 

C 

17.3/0.68 

TS-250A 

B 

16.4/0.64 

CT-250K, L 

B 

13.7/0.54 

CT-250M 

C 

17.3/0.68 

GT-250A 

B 

13.6/0.53 

T-350II, J 

A 

27.3/1.07 

T-350R 

A 

27.0/1.06 

TS-400J 

B 

31.0/1.22 

TS-400K 

A 

31.8/1.25 

J'S-400L, M 

A 

27.3/1.07 

TS-400A 

A 

27.0/1.06 

T-500, R 

A 

27.0/1.06 

T-500J, K, L, M 

A 

27.3/1.07 

CT-500A 

A 

25.8/1.01 


0) Refer to "Carburetor: Adjusting Float Height” 

in the text for explanation of measurement pro¬ 
cedures. 



Throtty stop scre\ 


Adjusting the idle speed 


Tune-Up Specifications 


Model 

Std Spark Plug 
(SCK .VD) 

Spark Plug Cap 
(in. mm) 

Point Gap 
(in. mm) 

Ignition 

Timing 

(mm 

BTDC) 

Pilot 

Screw 

(turns 

out) 

F-50 

BP-4H/W14FP 

0.020-0.024/0.5-0.6 

0.012-0.016/0.3-0.4 

1.56 

IK 

F-50R 

BP-411/W14FP 

0.020-0 024/0.5-0.6 

0.012-0.016/0.3-0.4 

1.40 

1M 

AC-50 

B-7711C/W24FS 

0.020-0.024/0.5-0.6 

0.012-0.016/0.3-0.4 

2.00 

2 

MT50R J, K 

BP-4H/W14FP 

0.020-0.024/0.5-0.6 

0.012-0.016/0.3-0.4 

1.40 

1V> 

TS-50R, J, K 

B-77HC/W24FS 

0.020-0.024/0.5-0.6 

0.012-0.016/0.3-0.4 

2.01 

1V> 

TS-50L 

B-7HS/W22FS 

0.020-0.024/0.5-0.6 

0.012-0.016/0.3-0.4 

2.03 

IV* 

TM-75L, M. A 

B-7HS/W22FS 

0.020-0.024/0.5-0.6 

0.012-0.016/0.3-0.4 

1.56 

IK* 

TS-75M, A 

B-7HS/W22FS 

0.020-0.024/0.5-0.6 

0.012-0.016/0.3-0.4 

1.56 

114 

TS-90, R 

TC-90, R, J, 

B-77HC/W24FS 

0.020-0.024/0.5-0.6 

0.012-0.016/0.3-0.4 

1.96 


TS-90J 

B-77HC/W24FS 

0.020-0.024/0.5-0.6 

0.012-0.016/0.3-0 4 

1.96 

m 

TS/TC-100K, 

L, M 

B-811SAV24FS 

0.020-0.024/0.5-0 6 

0.012-0.016/0.3-0.4 

2.22 

m 

TS/TC-100A 

B-8HS/W24FS 

0.020-0.024/0 5-0 6 

0.012-0 016/0.3-0.4 

1.96 

1% 

A100A 

BP-7I1S/W22FP 

0.020-0,024/0.5-0.6 

0 012-0.016/0 3-0.4 

1.87 

m 

TC-120 (all) 

B-77HC/W24FS 

0.020-0.024/0.5-0.6 

0 012-0.016/0.3-0.4 

3.00 

V/ 2 

T-125II 

BP-7HS/W22FP 

0.020-0.024/0.5-0.6 

0.012-0.016/0,3-0.4 

2.20 

\\A 

T-125R 

TS/TC-125R, 

BP-7HS/W22FP 

0.020-0.024/0.5-0.6 

0.012-0.016/0.3-0.4 

2.28 

1U 

J. K, L 

B-771IC/W24FS 

0.020-0 024/0.5-0,6 

0.012-0 016/0.3-0.4 

2.41 

IK 

TS-125.M 

B-7HS/W22FS 

0 020-0.024/0.5-0.6 

0 012-0.016/0.3-0.4 

2.41 

IK 

TC-125M 

B-8HS/W24FS 

0.020-0 024/0.5-0.6 

0 012-0.016/0.3-0.4 

2.41 

m 

TS7TC-125A 

B-7HS/W22FS 

0.024-0.028/0.6-0.7 

0.012-0.016/0,3-0.4 

2.26 

w* 

TS-185R, J, K, L 

B-77I1C/W24 FS 

0.020-0 024/0.5-0.6 


PEI 

IV, 

TS-185M, A 

B-7HSAV22FS 

0.024-0.028/0.6-0 7 

— 

PEI 

m 

TC-185L, M 

B-71ISAV22FS 

0.020-0.024/0.5-0.6 

0.012-0 016/0.3-0.4 

3.07 

iy> 

TC-185A 

B-7USAV22FS 

0.020-0.024/0.5-0.6 

0.012-0 016/0,3-0.4 

3.07 

v/> 

CT-185K, L 

B-7IISAV22FS 

0.024-0.028/0.6-0.7 

0.012-0 016/0.3-0.4 

1.83 

1 

GT-185M, A 

B-71IS/W22FS 

0.024-0.028/0.6-0.7 

0.012-0.016/0..3-0.4 

2.62 

1 

TS-2501I 

B-7ESAV22ES 

0.020-0.024/0 6-0.7 

0.012-0.016/0,3-0.4 

2.70 

IK 

TS-250R, J, K, L 

B-7ESAV22ES 

0.024-0.028/0.6-0.7 

_ 

PEI 

IK 

TS-250M 

B-8ESAV24ES 

0 024-0.028/0 6-0.7 

_ 

PEI 

IK 

TS-250A 

B-SESAV24ES 

0.024-0.028/0 6-0.7 

_ 

PEI 

]% 

T-250II, R, J 

B-771ICAV24FS 

0.024-0.02S/0.6-0.7 

0.012-0.016/0,3-0.4 

2.88 

IV* 

CT-250K 

B-8ESAV24ES 

0.024-0.028/0.6-0.7 

0.012-0.016/0,3-0.4 

2.88 

P4 

GT-250L, M 
GT-250A to 

B-8ES/W24ES 

0.024-0.028/0.6-0.7 

0.012-0.016/0.3-0.4 

2.93 

IV, 

Xo. 86479 
GT-250A 

B-8ESAV24ES 

0.024-0.028/0.6-0.7 

0.012-0.016/0.3-0.4 

205 

1U 

No. 86479-on 

B-9ESAV27ES 

0 024-0.028/0.6-0.7 

0.012-0.016/0.3-0.4 

2.05 


T-350 (all) 

B-77 HC/W24FS 

0.024-0.02S/0.6-0.7 

0.012-0.016/0.3-0.4 

2.88 

IV, 

TS-400J, K 

B-8ESAV24ES 

0.020-0.024/0.5-0.6 


PEI 

1H 

l 

TS-400L, M, A 

B-8ESAV24ES 

0.020-0.024/0.5-0.6 

— 

PEI 

T-500, R, J 

B-77I1CAV24FS 

0.024-0.028/0.6-0.7 

0.012-0.016/0,3-0.4 

3.40 

1V 4 

T-500K 

B-7711CAV24FS 

0.024-0.02S/0.6-0.7 

0 012-0.016/0.3-0.4 

3.40 

IV* 

T-500L 

B-77I1CAV24FS 

0.024-0.028/0.6-0.7 

0.012-0.016/0.3-0.4 

3.44 

IV, 

T-500M 

B-7HSAV22FS 

0.024-0.028/0.6-0.7 

0.012-0.016/0.3-0.4 

3.44 

IV* 

GT-500A 

B-7IISAV22FS 

0.024-0.028/0.6-0.7 

— 

PEI 

iv> 


one of the spark plug leads, and turn the 
throttle stop screw on the carburetor of 
the running cylinder so that the engine 
will idle (as slowly as possible) on the 
one cylinder. Turn the pilot air screw for 
that cylinder in or out until the engine 
idles smoothly. It should not be neces¬ 
sary to vary the air screw setting more 
than V 2 turn in either direction from the 
setting given in the chart. 


3. Connect the spark plug lead for the 
disconnected cylinder, then remove the 
lead from the cylinder just adjusted. Re¬ 
peat the abov e procedure for the second 
cylinder. 

4. When both carburetors have been 
adjusted, run the engine with both plug 
wires connected. Idle speed will be 
high. Decrease idle speed by turning the 
throttle stop screws on each carburetor 


equal amounts until the desired idle 
speed is obtained. 

5. Check cable adjustment and throt¬ 
tle slide synchronization. Refer to “Main¬ 
tenance.” 

NOTE: If satisfactory results cannot 
be obtained using the above methods , 
the carburetor(s) should be removed, 
cleaned , and inspected. Refer to “Fuel 
Systems.” 
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ENGINE AND TRANSMISSION 


NOTE: Engine comjumcnt inspection 
technitpies and procedures are out¬ 
lined under "Engine Rebuilding ’ in 
the “General Information" section. 
Refer to the end of this section for spe¬ 
cific Suzuki engine specifications. 


Operations Possible With Engine 
Installed 


Componfrif 

alteration 

Spark Plug(s) 

Tighten, inspect, adjust gap, de- 
cnrlion. replace, replace gasket. 

Cylinder 

Retighten, decarbon, check for 

Head 

Cylinder 

warjiago, repair, replace. 

Head Casket 

Inspect and replace. 

Cylinder 

Remove carbon from ports, check 

Barrel(s) 

for wear or scoring, repair, remove, 
rebore. 

Piston(s) 

Remove carbon from ring grooves, 
remove from engine, inspect for 
damage or wear, replace rings or 
pins, replace upper bearing. 

Flywheel 

Check and adjust contact gap and 

Magneto 

timing, check points for wear, 
check and replace magneto pri¬ 
mary coil or lamp coils. 

Alternator 

Check and adjust contact gap and 
timing, check points for wear, 
check and replace condensers or 
points, check stator coils and rotor 
and replace if necessary. 

Neutral 

Inspect for broken wire, inspect 

Light Switch 
Kngino 

Drive 

and replace switch or gasket. 

Sprocket 

Inspect for wear, replace. 

Reed Valvo 

Inspect for cracks, replace. 

Rotary Valve 
Starter 

Inspect for warpage, replace. 

Dynamo 

Clutch 

Release 

Replace brushes, replace rotor. 

Mechanism 

Inspect, replace. 

Component 

Operation 

Primary 

Inspect for backlash (wear), re¬ 

Pinion 

place. 

Clutch 

Inspect plates for wear, inspect 
springs, inspect sleeve hub and 
housing, check backlash, replace. 

Shift Shaft 

Inspect return spring, replace. 

Shift Pawls 

Inspect pawl and spring, replace. 

Oil Pump 

Check cable adjustment, adjust, re¬ 
place. 

Operations Requiring Engine 

Removal 

Component 

Operation 

Crankshaft 

Inspect for wobble, replace, check 
bearings for wear, replace, check 
oil seals, replace, check con rod 
shake, replace. 

Transmission 

Check gears for hreakage, check 
shafts for wear, replace gears or 
shafts, check bearings and replace. 

Shifting 

Inspect shift drum grooves for 

System 

wear or damage, replace drum, in¬ 
spect shift forlis for wear, replace. 

Kickstarter 

Inspect pinion for worn ratchet, 
replace, inspect pawl and spring, 
replace, inspect shaft return spring, 
replace. 


ENGINE REMOVAL 
AND INSTALLATION 

Removal 

Clean the engine thoroughly before 
removal. 

F-50 

1. Remove the ignition switch ring 
and switch from the fairing by pushing it 
hack behind. 

2. Remove the fairing screws, dis¬ 
connect the turn signal wires and re¬ 
move the fairing. 

3. Unscrew the knob that holds the 
left frame cover, then remove the cover. 

4. Remove the batters holder, dis¬ 
connect the batter)' wires and remove 
the battery. 

5. Disconnect the magneto wires at 
their connector, then unsnap the oil tank 
strap and push the tank forward to disen¬ 
gage it. Remove the oil line clamp and 
line. 

6. Unscrew the air cleaner nut and 
remove the air cleaner. 

7. Remove the shift lever, engine 
sprocket cover, and left crankcase cover. 

8. Separate the drive chain at the 
master link. 

9. Unscrew and remove the oil pump 
cover plate and disengage the oil pump 
cable. 

10. Disconnect the kickstart lever and 
the fuel and vacuum lines. 



Carburetor removed from the ease (rotary valve 
models) 


11. Remove the right cover plate on 
the crankcase to expose the carburetor. 
Remove the rubber cap screws and slide 
the rubber cap up the cables it encloses, 
then loosen the carburetor clip bolt and 
remove the throttle slide and choke 
plunger caps from the carburetor. Swing 
the carburetor out of its recess and re¬ 
move it. 

12. Remove the exhaust system, drain 
the transmission oil and remove the en¬ 
gine mounting bolts to allow the en¬ 
gine to be lowered from the frame. 

AC-50 

1. Turn off the fuel tap, disconnect 
the fuel line, disconnect the spark plug 
wire and remove the toolbox cover. 

2. Remove the batten hold-down 
strap and battery. 


3. Disconnect the magneto wires and 
remove the shift lever. 

4 Remove the exhaust system. 

5. Remove the engine sprocket cover 
and left crankcase cover. 

6. Disconnect the drive chain at the 
master link. 

7. Remove the oil pump cover plate 
and disconnect the cable. 

8. Disconnect the oil line from the 
tank and drain the oil into a container. 

9. Remove the right cover plate from 
the crankcase to expose the carburetor. 
Disconnect the carburetor as for the 
F-50 (Step 11, above). 

10. Drain the transmission oil, remove 
the air cleaner and remove the engine 
mounting bolts. The engine now can be 
lowered from the frame. 

TC-120 

1. Turn off the fuel tap and remove 
the spark plug wire. 

2. Remove the toolbox cover and dis¬ 
connect the magneto wires. 

3. Remove the shift lever and the re¬ 
duction box cover. Disconnect the re¬ 
duction linkage. 

4. Remove the left crankcase cover. 

5. Disconnect the drive chain at the 
master link. 

6. Remove the carburetor covers and 
carburetor. 

7. Remove the exhaust pipe. 

8. Disconnect the oil line from the 
tank and drain the oil. 

9. Remove the oil pump cover from 
the right crankcase half and disconnect 
the pump cable. 

10. Disconnect the clutch cable at the 
hand lever and remove the skid plate on 
models so equipped. 

11. Remove the engine mounting 
bolts and lower the engine. 

TSITC-90 r TSITC-100 

1 Turn off the fuel tap and disconnect 
the fuel line. 

2. Disconnect the spark plug wire and 
remove the oil tank cover, oil tank strap 
and oil line, draining the oil into a con¬ 
tainer. 

3. Disconnect and remove the carbu¬ 
retor as for the F-50 (Step 11, above). 

4. Remove the exhaust system. 

5. Disconnect the magneto wires, re¬ 
move the shift lever and remove the left 
crankcase cover. 

6. Disconnect the drive chain at the 
master link. 

7. Remove the oil pump cover plate 
and disconnect the cable. 

8. Remove the air cleaner and the 
engine mounting bolts, then lower the 
engine from the frame. 

TSITC-125, TSITC-185, TS-250 , TS-400 

1. Swing up the seat and disconnect 
the wires at the snap connector. Remove 
the exhaust pipe spring at the engine, 
the exhaust pipe mounting Imlts, and re¬ 
move the exhaust pipe from the ma¬ 
chine. 

2. Drain the transmission oil and dis- 


898 











Suzuki Singles & Twins 






Footpep mounting nuts (TS-250) 


Engine mounting bolt locations (125-185 cc) 

connect the tachometer cable at the 
engine. 

3. Remove the kickstarter lever from 
its shaft. 

4. Remove the carburetor. 

5. Disconnect the spark plug wire. 

6. Remove the left rider’s footpeg 
(TS-250R-A). 

7. Remove the left sidecover. Dis¬ 
connect the oil line and drain off the oil 
from the tank or plug the hole. 

t 8. Disconnect the magneto wires. 
Remove the shift lever. 

9. Remove the left crankcase cover. 
Disconnect the drive chain from the 
engine sprocket by removing the mas- 
terlink. 

10. Remove the oil pump cover, and 
disconnect the cable from the pump. 

11. Remove the skid plate. 

12. Remove the engine mounting 
bolts, and remove the engine from the 
frame. 

T-125 

1. Turn off the fuel tap and remove 
the fuel lines and vacuum line. 

2. Lift the seat, remove the tank l>olt 
and disconnect the generator wires. 

3. Remove the exhaust pipes and the 
battery. 

4. Remove the shift lever and the left 
crankcase cover. 

5. Disconnect the clutch cable at the 
hand lever. 

6. Remove the drive chain and 
engine sprocket. 

7. Disconnect the tach cable and oil 
pump cable. 

8. Disconnect the oil line from the 
oil tank and drain the oil from the tank, 
or use a 6 mm bolt to plug the tank out¬ 
let. 

9. Disconnect the plug wires and re¬ 
move the throttle slides from the carbu¬ 
retors. Drain the transmission. 

10. Disconnect the air cleaner hoses 
from the carburetors. 


11. Remove the engine mounting 
bolts and lower the engine from the 
frame. 

TWINS (EXCEPT T-125) 

1. Disconnect the fuel lines at the 
petcock; remove the gas tank from the 
machine. 

2. Disconnect the spark plug leads 
and remove the plugs. Drain the trans¬ 
mission oil. 

3. Lift up the seat, remove the left 
and right side covers. Disconnect the 
battery cables, and disconnect the gener¬ 
ator wires at the plastic coupling. Dis¬ 
connect the starter wire at the starter 
relay (if equipped). 


moval procedure. Be sure that the 
engine mounting bolts are tightened 
evenly and securely before beginning 
the operation. Refer to the “Engine 
Torque Specifications” chart at the end 
of this section. 

2. On late models, the exhaust pipe 
clamps are threaded onto the exhaust 
pipe, and are secured to the cylinders 
with nuts. Proper clearance between the 
clamp and the cylinder must be main¬ 
tained (1-2 mm/0.04-0.08 in.), and the ad¬ 
justment can be made by turning the 
clamp. 


The pap between the cylinder and I he cl; 
lx* correct 


amp must 


Disconnecting the alternator leads tCT-185 

4. Remove the front and rear foot- 


TOP END 


pegs. 

5. Remove the exhaust system. 

6. Disconnect the tachometer cable, 
the clutch cable, and the oil pump cable 
(all at the engine). 

7. Unscrew the carburetor caps and 
pull out the throttle slide assemblies. 
Remove the air cleaner. 

8. Disconnect the oil pump line at 
the CCI tank, and either drain the tank 
or plug the outlet. 

NOTE: On some models , the rubber 
tire valve cap can be used to plug the 
tank. 

9. Remove the gearshift lever. Re¬ 
move the engine sprocket cover. 

10. Disconnect the drive chain and 
disengage it from the engine sprocket. 

11. Remove the engine mounting 
bolts, take out the mounting plates 
where fitted, and remove the engine 
from the right-side of the frame. 

NOTE: When removing the engine, do 
not use the gearshift shaft as a hand 
hold . 

Installation 


Removal 

SINGLE-CYLINDER MODELS 

1. II the engine is still in the frame, 
remove the spark plug. Remove the ex¬ 
haust system. 

2. Remove the gas tank if more 
access to the cylinder head nuts is 
needed, as on machines over 250 cc. 

3. On piston-port models, remove 
the carburetor after disconnecting the air 
cleaner. 

4. Loosen each cylinder head nut in 
a cross pattern Va turn at a time until 
they are loose, then remove the lock- 
washers. Lift the cylinder head up until it 
is clear of the studs, and remove it from 
the machine. Remove the head gasket. 

NOTE: If the head is stuck to the cyl¬ 
inder, t p around it with a plastic 
mallet *il free. 

5. O ne models, the head is se¬ 
cured I Dugh-studs anchored in the 

crankc hile others have separate 

nuts • ' the cylinder to the cases. 


1. Installation is the reverse of the re- 


Engine mounting bolts locations (GT-185) 


Loosen and tighten the cylinder head nuts in a 
cross pattern 
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I lead nut loo*emng and tightening order (6-holt 
head' 

If the latter is true, loosen gradually, 
then remove the cylinder base nuts and 
lockwashers 

6. On all models, position the piston 
at Top Dead Center, and lift up the cylin¬ 
der. When the cylinder spigot is clear of 
the crankcase, stuff a clean rag between 
the cylinder and the crankcase, draping it 
over the crankcase studs, if any. 

7. Continue lifting the cylinder 
straight up from the crankcase until the 
piston comes out. Then remove the cyl¬ 
inder from the machine. 

8. Keep the rag in place. With a thin 
screwdriver or needlenose pliers, re¬ 
move the piston circlips. Note that new 
ones should be used upon reassembly. 

9. Grasping the piston with one 
hand, use a suitable sized soft drift to 
push the wrist pin out ol the piston until 
the piston can be removed from the con¬ 
necting rod. 

CAUTION: If the wrist pin cannot be 
removed in this manner , never at¬ 
tempt to drive it out by striking it 
with any sort of instrument. With a 
propane torch, gently heat the piston 
crown (and only the crown , not the 
skirts), and then push out the wrist 
pin as directed above. In both cases, 
exert steady pressure on the wrist pin , 
rather than a series of impacts. 

10. Remove the piston from the ma¬ 
chine. If desired, remove the con rod 
needle bearing. Take off the cylinder 
base gasket. 

TWIN-CYLINDER MODELS 

Various top end setups are used, al¬ 
though most models use separate cylin¬ 
der heads, and all use separate cylin¬ 
ders. The CT-185 and GT-250A cylinder 
head is a one-piece casting. 

Cylinders and cylinder heads may be 
secured either by through-studs, or by 
studs in the cylinder (which secure the 
head) and studs in the crankcase (which 
secure the cylinder). 

Removal procedures are the same as 
for single-cylinder models described 
above. Note the following points: 

1. On the GT-185, remove the metal 
shield around the spark plugs before re¬ 
moving them. 

2. On the GT-250K-M, unscrew and 
remove the Ram-Air covers. 

3. Proper cylinder head nut loosening 
procedure is critical, especially with the 
one-piece head. Loosen the nuts in a 
cross pattern, Va turn at a time until they 
are loose. 
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Head mil lightening and loosening sequence for 
twins with a one-piece head 


4. Mark the position of each piston 
(i.e. R1I, LH) before removing it from its 
connecting rod. The piston must be cor¬ 
rectly installed in its cylinder, and with 
its own wrist pin. 

Inspection 
ALL MODELS 

1. Refer to the “Piston Clearance 
Specifications” chart at the end ol this 
section for ring end-gap and piston clear¬ 
ance specs. 

2. When fitting rings, note the follow¬ 
ing: 

a. Some late model machines (i.e. 
TS-250A) have a SCEM-plated cylin¬ 
der which uses special rings. Rings 
from earlier models cannot be used 
with these cylinders. SCEM-plated 
cylinders are marked “E” on the left 
side near the mounting flange Rings 
for SCEM cylinders are marked with a 
“C” (i.e. “TC,” “RC”). 

b. Most late models used tapered 
(keystone-type) rings at top and bot¬ 
tom, although on some, only the top 
ring is tapered. If tapered and flat 
rings are found on a piston, the ta¬ 
pered ring is always installed in the 
top groove. 

c. Install rings which are tapered 
with the tapered side up. Standard as 
well as tapered rings are stamped “T”, 
“R”, or “NR” on one side with a “C” 
for SCEM cylinders. The ring is always 
installed so that the stamp mark faces 
up. If an expander is fitted beneath the 
lower ring, do not forget to install it. 




Two types of piston rings are med. Install with the 
stamped mark up 



Ensure lli.it the ring ends are located on either side 
of the locating pin as shown 


UPWARD 



Keystone ring showing T taper of upper surface 


d. When the rings are installed, be 
positive that the ring ends are located 
on either side of the locating pin in 
the groove (see illustration). 

3. When installing new rings, the cyl¬ 
inder walls should be cleaned up with a 
hone or with #400 emery cloth. Remove 
burrs or sharp edges from ports. 

This applies to SCEM cylinders as 
well. 

4. On standard (non-SCEM) cylinders, 
maximum allowable taper or out-of¬ 
round is 0.05 mm (0.002 in.). 

5. Piston clearance is obtained by 
measuring the piston diameter 90° from 
the wrist pin holes at the specified dis¬ 
tance above the edge of the skirt. The 
measurement point is different for 
various models. Refer to the “Piston 
Clearance Specifications” chart at the 
end of this section. 



r 


o 



The piston diameter must be measured al the cor¬ 
rect distance alxne the skirt for each model 

Compare the piston diameter with the 
smallest of the cylinder bore measure¬ 
ments and compare to the serviceable 
limits given. 

If boring is necessary, cut cylinder(s) to 
the clearance given. Pistons for most 
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Measure the bore in two directions at Points “A", 
“B*\ and "C” 


models are available in 0.5 and 1.0 mm 
oversizes. Rings for these pistons are 
stamped “50” and “100” in addition to 
the usual marks. 

Be sure that the port edges are cham¬ 
fered after boring. Hone the cylinder(s) 
after boring. 

5. SCEM-plated cylinders should be 
checked for flaking or wear. These cylin¬ 
ders are marked “E” on the left side 
above the mounting flange. If a flaked 
area exceeds 2 sq. mm in area, the cylin¬ 
der should be replaced. These cylinders 
should be measured for wear at a point 
about 20 mm (0.8 in.) from the top of the 
bore. Max. allowable wear is 0.035 mm 
*(0.0014 in.) which in the case of the TS- 
250A would be 70.040 mm (2.7575 in.). 

SCEM-plated cylinders cannot be 
bored, and must be replaced in the event 
of w ear or damage. In most cases, the pis¬ 
ton will have to be replaced as well. 

These cylinders may be lightly honed 
as when fitting new rings to aid break-in. 



Removing the rod small end needle bearing 

6. When a new or unworn wrist pin is 
fitted, check the vertical play in the wrist 
pin. Maximum play should be 0.045 mm 
(0.002 in.). If it is in excess of this, the 
needle bearing should be replaced. 

NOTE: If the cylinder is being re¬ 
bored , or if the second set of replace¬ 
ment rings is being installed , the 
needle bearing should be replaced as 
well, as a preventive maintenance 
measure. 


Installation 
ALL MODELS 

1. Fit new- cylinder base gasket(s). 

2. Install the con rod small end nee¬ 
dle bearing, coating it liberally with 
clean CCI oil. 

3. Install the piston on the connecting 
rod. 



Vi 


Install the piston so that the arrow on the crown 
points toward the exhaust port 


CAUTION: Install pistons so that the 
arrow stamped on the piston crown 
points toward the exhaust port. If no 
arrow is fitted, install the piston so 
that the notch in the piston wrist pin 
hole faces the rear of the engine. 

On twins, be sure that each piston 
is fitted on the proper connecting rod. 

4. Use new wrist pin circlips. Be sure 
that the circlips are firmly seated in the 
grooves. Locate the rings so that the 
ends flank the locating pins in the 
grooves. 

5. Lubricate the rings and skirt with 
clean CCI oil. Position the cylinder 
above the piston, and insert the piston 
into the bore, compressing the rings 
w'ith your fingers as you do so. Continue 
moving the cylinder down onto the 
crankcase until it is seated. If cylinder 
base nuts are fitted, thread them onto the 
studs and tighten them in a cross pat¬ 
tern. 

6. Install new head gasket(s). 

NOTE: If the gasket has projecting 
marks on one side, install that side 
facing UP. 

7. Fit the head(s). Install the head nut 
washers and the nuts. Head nuts should 
be torqued as shown below' in a cross 
pattern and in increments of 2-3 ft lbs. 


Model 

Cylinder Head 
Torque ( ft lbs) 

Singles 

Four-bolt head 

15-18 

Six-bolt head 

11-15 

Twins 

T-125 

11 

(C) T-500 

8 mm 

14 

10 mm 

25 

All other 

15-18 


NOTE: The head nuts should be tight¬ 
ened in the same cross pattern as on 
removal. Refer to the illustrations at 
the beginning of this section. 


LOWER END AND 
TRANSMISSION 


The following section covers removal, 
sendee, and installation procedures for 


the clutch, crankshaft, and transmission. 

The clutch is easily accessible after re¬ 
moving the right crankcase cover. The 
crankcases must be split to get to the 
crank assembly and the transmission 
gear clusters. 

Clutch (All Models) 

REMOVAL 

Removing the clutch on all models, 
except the F-50, requires the use of a 
special tool to hold the clutch hub while 
the nut is loosened. In addition, a re¬ 
placement gasket for the right crankcase 
cover should be on hand 
NOTE: If the shop tool for holding 
the clutch hub is not available, a sub¬ 
stitute can be fabricated by welding a 
hefty handle onto an unused clutch 
steel plate. Alternatively, if the engine 
is still in the frame, engaging First 
gear and applying the rear brake 
should enable the nut to be removed. 

1. Remove the pinch-bolt and care¬ 
fully pull the kickstarter lever oft' the 
splined shaft if it is fitted to the right- 
side of the engine. 

2. Drain off the transmission oil. 

3. On rotary valve models, remove 
the carburetor. 

4. On rotary valve models, loosen 
the air cleaner hose clamp, and discon¬ 
nect the hose from the engine case. Un¬ 
screw- and remove the oil line banjo bolt 
in the carburetor compartment if fitted. 

5. Place something beneath the case 
to catch any residual oil which will leak 
out when the cover is pulled off. 

6. Remove the screws and pull off 
the right sidecover. Remove the gasket. 



Removing ihe clutch pins 

7. The clutch is now exposed for ser¬ 
vice. Disassembly procedure depends 
on the type fitted. 

a. On the F-50, bend dow-n the lock- 
tab on the clutch nut, and, using the 
special tool to hold the hub steady, re¬ 
move the nut. Then use a thin screw-- 
driver to remove the large spring clip 
which holds the plates in. Remove the 
plates, keeping them in the proper 
order. Pull off the clutch hub. 

b. If the clutch pressure plate is se¬ 
cured with crosspins as on most sin¬ 
gles and smaller twins, use a hook 
made from a small diameter welding 
rod or a stout piece of steel rod, and 
use it to pull up on the clutch springs. 
While doing this, remove the cross¬ 
pins w-ith a needlenose pliers. Remove 
all of the clutch spring crosspins. 

c. If the clutch pressure plate is 
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rack-and-pinion clutches and the larger 
twins, unscrew each l>olt a couple of 
turns at a time in a cross pattern until 
they can be removed. Remove the 
washers and clutch springs as well. 

8. On all models (except the F-50), 
once the spring bolts or crosspins are re¬ 
moved, take oft the clutch pressure 
plate. 

9. Take the steel and friction plates 
out. 

CAUTION: Sote the location of each 
type of plate and keep them in order 
when removed . 

10. Remove the clutch release rod 
which is fitted through the center of the 
clutch shaft. 

11 Rend down the lockwasher on the 
clutch hub nut with a hammer and 
chisel. 

12. Using one of the methods outlined 
above (see the Note, above), remove the 
clutch hub nut. Pull the clutch hub off 
the shaft, noting the presence of any 
thrust washers between the hub and 
housing. Remove the clutch housing. 
Remove the spring fitted behind the 
housing. 



Removing ihe clutch release rod 



Using the special holder while removing the 
clutch hub nut 


INSPECTION 

1. M ax allowable steel plate warpage 
is 0.1 mm (0.004 in.). For friction plates, it 
is 0.4 mm (0.016 in.). 

2. Check clutch spring free length. 
Specifications for most models are given 
in the “Clutch Specifications” chart at 
the end of this section. Where not given, 
replace the springs as a set if any of them 
is compressed 1.5 mm (0.06 in.) or more 
when compared to the other springs in 
the set. 

3. Check friction plate condition and 
wear and compare to the specifications. 
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1 Primary driven gear a»»'y 

2. Thruil wother 

3. Clutch ileeve hub 

4. Hut 

5. Wa»her 

6. Clutch drive plate 

7. Clutch driven plate 

8. Clutch prenure disk 

9. Spring 

10. Balt 

11. Waiher 

12. Clutch puihrod 

13. Oil teal 

14. Clutch puih piece 

15. Oil teal 

16. Clutch releate screw 
o»»'y 

17. Screw 

18. Nut 

19. Screw 

20. Release arm end piece 

21. Spring 

Clutch assembly 



4. Gear backlash between the pri¬ 
mary gear and the clutch housing gear 
can be checked with a suitably mounted 
dial gauge. This can be arranged to mea¬ 
sure the movement of the clutch housing 
gear with the primary gear locked in 
place. The resultant movement gives an 
indication of the wear which has taken 
place on the teeth. 

An alternative method is to use a thin, 
soft piece of solder. Trap this between 
the teeth where the two gears mesh 
and turn it through. Measuring the thick¬ 
ness of the solder will provide the back¬ 
lash value. Average backlash is 
0.0006-0.0027 in. If backlash exceeds 
0.006 in., both the primary drive and the 
clutch gear should be replaced. 

INSTALLATION 

Although installation is simply the re¬ 
verse of the removal procedure, note the 
following points: 

1. If crosspins are used to secure the 
clutch springs, check the installation of 
the springs in the clutch hub. The spring 
bottoms must not protrude through the 
inner side of the hub. Check with the 
edge of a steel rule to ensure that the 
spring ends are flush with the surface of 
the hub. 

2. Before installing the hub on the 
clutch shaft, ensure that the thrust 



Ensure that the clutch springs are flush with the 
surface of the hub 



Clutch ihmsl spring and washer positions 

washer is fitted between the hub and 
housing. 

3. There are marks on the edge of the 
clutch pressure plate and edge of th<i 
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Align the marks on the pressure plate and the hub 
when installing the pressure plate 

clutch hub. When the pressure plate is 
fitted, these marks must align. 

4. If the pressure plate is secured 
with bolts or springs, tighten these 
evenly and in a cross pattern. 

5. Check the condition of any oil seals 
in the right crankcase cover. There will 
be one for the kick starter shaft, and some 
models have a countershaft oil seal fitted 
into the cover. Replace if the lips are 
tom. Apply some oil to the lips of any 
seals before refitting. 

6. Always use a new crankcase cover 
gasket. A gasket sealer (non-hardening) 
can be used if desired, but apply it spar¬ 
ingly to keep it off the internals. 

7. Tighten the cover screws with an 
impact driver. 



The 0*ring in the case must be in good condition 


8. On the rack-and-pinion clutches, be 
sure that the clutch release rack is 
aligned to mesh properly with the release 
pinion before fitting the sidecover. Hold 
the release lever in position when install¬ 
ing the cover. 



On the TS-400, line up the release rack as shown 
before refitting the cover 


Splitting the Crankcases 
SINGLES 

The crankcases are split vertically. 
Splitting the cases is necessary’ to ser¬ 
vice the crankshaft, connecting rod, gear 
clusters, and, on most models, the kick- 
starter gear. 

It is necessary to remove the engine 
from the frame, and to remove all of the 
assemblies beneath the left and right 
crankcase covers. 

Before beginning, have on hand a 
complete set of engine gaskets, rotary 
valve O-rings (if applicable), and new 
crankshaft and transmission shaft oil 
seals. 

In addition to a torque wrench, impact 
driver, and plastic mallet, a special 
puller for the flywheel magneto and a jig 
to split the cases will be needed. On 
some models, a special tool to mate the 
cases is also required. 

Disassembly 

Refer to the appropriate sections for 
removal procedures. 


1. Remove the engine from the 
frame. 

2. Remove the cylinder head and 
barrel. 

3. Remove the carburetor on rotary 
valve models. 

4. Remove the left-side crankcase 
cover(s). 

5. With the special holder to secure 
the magneto flywheel, remove the fly¬ 
wheel nut. 

6. Holding the fly wheel in place, use 
the special puller to remove it from the 
crankshaft. Remove the woodruff key 
from the crankshaft. 

7. Unscrew and remove the magneto 
stator. 

8. Bend down the lockwasher tab if 
necessary’, loosen the nut, and take off 
the engine sprocket. 



Using Ihe special puller to remove the magneto 
flywheel 



Removing the magneto stator screws 


9. Remove the neutral indicator 
switch if fitted. 

10. Remove the oil pump. 

CAUTION: Refer to the “Lubrication 
System'’' section for proper removal 
and installation procedures for the oil 
pump. 

11. Remove the kickstarter from its 
shaft. 



Removing the neutral indicator switch 
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4th driven gear shilling fork 

Top driven gear shifting fork 


3rd drive geer shifting fork 


Geer shifting 
sector geei 

Gear shifting cam driven geer 


Geer shifting cam stopper (2) 
Geer shilling pawl lifter 
Scctor-gcar f>pe shift mechanism 


SMtinf forks 


G«jr if*-ft.nt cam itopt*' 


htm 


Pawl-type shift mechanism 




Removing the primary gear nut 


12. Remove the oil lint* banjo bolt in 
the carburetor compartment on rotary 
valve models. 

13. Remove the right-side crankcase 
cover. Remove the clutch assembly. 
Bend down the loektah, and remove the 
primary gear nut. Full the gear ofT the 
crankshaft, and remove the woodruff 
key. 

14 Remove the gearshift shaft mecha¬ 
nism. 

Gearshift mechanisms are of two 
types, pawl or sector gear. The two are 
easily distinguished by reference to the 
accompanying illustrations. 

Pawl-tvpe: 

a. Remove the circlip fitted to the 
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left-side of the gearshift shaft. 

1). Loosen the shift drum stopper 
bolt. 

c. Remove the phi Hips head screw 
which secures the shifter pins on the 
shift drum, and take oft the retainer 
plate. 

NOTE: If the pins are removed from 
the shift drum, carefully note their 
position. Some models use one stepped 
pin or a short pin, and this must he 
reinstalled in the proper location. 

d. Remove the drum stopper after 
disconnecting its spring. Remove the 
shift drum guide. On most models this 
is secured with a circlip. Remove the 



loosening fhe shift drum stopper Iwdt 



Removing the stuff drum pm retainer 



Removing the drum guide circlip 



Guide lockplate and bolts 



Removing the lockplate screws 


circlip if fitted. On other models, bend 
down the locking tabs on the guide 
lockplate, and remove the guide lock- 
bolts prior to removing the guide. 

e. Full the shifter shaft and pawl 
out of the case. 

Sector gear-type: 

a. This type of shifter can be pulled 
out of the case after removing the 
clutch. 

The corresponding gear mounted on 
the shift drum should he left in place 
until the cases are split. 

h. Remove the shift pawl lifter and 
the pawl stopper after removing their 
securing screws. 
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Removing the gearshift shaft 



Removing the pawl stopper (sector gear-type) 



Removing the kicksfarter return spring 



Removing the rotary valve seal 


, 15. Where applicable, remove the cir¬ 
clip which secures the kickstarter idler 
gear and remove the idler gear, then the 
drive gear. On models not so equipped, 
remove the kickstarter spring guide, and 
the kickstarter spring. 

16. On rotary valve models, remove 
the screws which secure the rotary valve 
seat. Take off the valve, the valve guide, 
then take off the valve guide positioning 
piece with a needlenose plier. 

17. If it is fitted, remove the rubber 
plug on the top of the crankcase behind 
the cylinder. Use a socket extension as 
shown to remove the banjo bolt. 

18. Remove the shift drum stopper 
plug, spring and plunger. This is usually 
at the underside of the cases. 

19. Remove the crankcase screws. 

20 The cases can now be separated. A 
special jig is recommended, as illus¬ 
trated, although a substitute can be used. 
CAUTION: Tapping the ends of the 
crankshaft or transmission shafts to 
separate the cases is not recom¬ 
mended, and is likely to warp them. 
Equal pressure should he applied to 
the end of the crank and to one of the 
transmission shafts. The cases can he 
heated gently in the vicinity of one of 
the crank hearings to facilitate disas¬ 
sembly. 

21. If the cases have been properly 
separated, all of the interior components 
will remain in place in one of the crank¬ 
case halves. They are l>est left this way 
until the type of service needed is de¬ 
cided upon, if possible. 

22. The crankshaft and the transmis¬ 
sion shaft can be removed from the case 
half by gently heating the case with a 
propane torch in the vicinity of the bear¬ 
ing, and then very lightly tapping the 
crank or transmission shaft out with a 
plastic mallet. 



Crankcases separated with crank and transmission 
assembly in the right-side case 


in 8 4 t A 



Crankcase screw loosening and tightening order 



Removing the rotary valve 



Removing the rotary valve guide 



Removing the valve positioning piece 



Removing the oil line banjo bolt 



Splitting the cases with the special iig 
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Tapping the crankshaft nut of the right-side case 
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J 


Z) 


0 1 55-0 5 1 5 mm |0 006-0 020 
Connecting rod b>g end clearance 

Measure rod side clearance hetween the rod big end and the flywheel on the TS-400 


Inspection 

CRANKSHAFT 

1. After removing the crankshaft from 
the case, check the connecting rod big 
end bearing. Slowly rotate the rod 
•found the crankpin. Rotation should be 
smooth and effortless. If the rotation is 
noisy, or tends to hind, the big end bear¬ 
ing must be replaced. 

2. Check the side-play of the connect¬ 
ing rod. Measured at the small end of 
the rod with a dial gauge, maximum 



Connecting rod small end shake indicates the con¬ 
dition of the big end bearing 

movement should be about 3 mm (0.118 
in.). Play greater than this amount in¬ 
dicates a worn big end bearing. 

3. On the TS-400, clearance between 
the rod big end and the crankshaft fly¬ 
wheel should be 0.155-0.515 mm 
(0.006-0.020 in.), and is measured with a 
feeler gauge. 

4. Since the crankshaft is a pressed 
together unit, replacement of the rod big 
end bearing necessitates disassembling 
the crankshaft with a press. 

5. The crankshaft run-out should be 
checked by mounting the assembly on a 
suitable jig such as a set of V-blocks and 
measuring run-out with a pair of dial 
gauges as shown Run-out should not ex¬ 
ceed 0.06 mm (0.0024 in.). If run-out is 
not excessive, it can be brought to within 
tolerance by realigning the flywheels. 

NOTE: For crank alignment , a brass 

hammer is used. Do not use a steel one. 

6. The crankshaft must be checked 
for eccentricity and for parallel fly¬ 
wheels. The crankshaft flywheels are ec¬ 
centric if one has l>een rotated slightly 
ahead of the other. The flywheels are 
nonparallel if they lean toward or away 
from each other. 
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Measuring crankshaft run-out with dial indicators 



Aligning the crankshaft flywheel with a brass ham¬ 
mer 


7. Turn the crank in the jig. If the dial 
gauges do not move the same distance, 
and do not begin and end their move¬ 
ment at the same time, the crankshaft 
flywheels are both eccentric and non¬ 
parallel. In this event, eccentricity must 
be taken care of first. 

8. To correct eccentricity, rotate the 
crank until the drive-side dial gauge in¬ 
dicates the high point of its travel. Stop at 
this point. Imagine a line drawn from one 
of the dial gauge shafts to the other. Mark 
the spot on the drive-side flywheel at the 
spot this line would cross it. Remove the 
crankshaft from the aligning jig, and, with 
the brass hammer, strike this spot on the 
drive-side flywheel smartly. Be sure that 
you are holding the crank assembly by 
the magneto-side shaft while doing this. 
Recheck alignment, and repeat this pro¬ 
cedure as long as necessary until the dial 
gauge needles begin and end their travel 
at the same time. 

9. Replace the crankshaft assembly in 
the jig, and rotate it until the needles 
reach their highest point of travel. If the 
crankpin lies along an imaginary line 
drawn between the ends of the two dial 
gauge shafts, the flywheels are evidently 
pinched together opposite the crankpin. 
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CCI oil 


CCI oil 

Crankshaft, bearing aiul seal assembly (GT-250A) 




Transmission assembly (TS-1S5) 



1. Countershaft 

1=182.5, N.T = 11 

2. Kick-starter drive gear bearing 

washer O.D=3, I.D=21, 
T=08 

3. Kick-starter drive gear bearing 

4. Kick-starter drive gear bearing 

washer O D = 30, I.D=21, 
T=0.8 

5. Kick-starter driver gear 

N. T=16 

6. Countershaft right bearing 

O D=62, I.D=30, T=1.0 

7. Countershaft right bearing 

fitting plate 

8. Countershaft right bearing 

fitting plate screw 

9. Countershaft left beoring 

O. D=28, I D = 12, 1=8 

10. Countershaft left bearing wash 

O.D=20. I.D = 12, T=2 0 

11. Second drive gear 

N.T=15 


12. Fourth drive gear 

N.T=20 

13. Circlip 

14. Third drive gear 

N.T=18 

15. Circlip 

16. Top drive gear 

N T=23 
17 Driveshaft 
1=155 

18. Second driven gear 

N.T = 28 

19. Circlip 

20. Fourth driven gear 

NT. = 22 

21. Circlip 

22. Third driven gear 

NT 25 

23. Third driven gear washer 

T=1.0 
24 Circlip 


25. Tap driven gear 

N.T=20 

26. First driven gear 

N T=31 

27. First driven gear washer 

O D=24, I.D= 15, T=1.0 

28. Kick-starter idle gear 

N. T=26 

29 Driveshaft bushing 

30 Driveshaft beoring 

O. D=47, I.D=20, T= 14 

31. Driveshaft oil seal 

O.D=40, I D=24.7, T=7 

32. Driveshaft beoring O-ring 

33. Engine sprocket spacer 

O D=25, I.D —20, W= 13.5 

34. Engine sprocket 

S.T.D, NT=I4 

35. Engine sprocket washer 

36. Engine sprocket nut 

37. Needle bearing 


To correct this condition, insert a 
wedge, preferably of wood or soft metal, 
between the flywheels at a point opposite 
the crankpin, and, supporting the crank 
in one hand, strike the wedge with a 
hammer to spread the flywheels apart. 
Continue until the flywheels are parallel 
within specifications. 

10. If, when checking for parallelism, 
the crankpin was not along or near the 
line drawn between the ends of the dial 
gauge shafts, if it was opposite this line, 
then the flywheels are too far apart, op¬ 
posite the crankpin. In this case, once 
again make a mark on either flywheel 
where the imaginary line would cross it. 
(Note that the crank should be positioned 
so that the dial gauges are at the highest 
point of their travel). Remove the crank, 
and, with the brass hammer, strike the 
flywheel sharpb on the side to bring the 
flywheels closer together. Check again, 
and repeat the procedure until crank run¬ 
out is within specification. 

11. Clean the crank assembly 
thoroughly, and oil the big end bearing 
well. 

NOTE: Excessive run-out is some¬ 
times caused by a loose crankpin or 
by forcing the crank in or out of the 
cases. 


TRANSMISSION 

Transmission components should be 
checked in place in the crankcase half 
whenever possible. If removing the 
transmission is necessary, be sure to 
note the location of all thrust washers, 
circlips, and gear positions before disas¬ 
sembly. 

GEARSHIFT ASSEMBLY 

1. On all models, gear changing is 
accomplished by the rotation (in both di¬ 
rections) of the shift drum. The motion 
of the drum moves the shift forks which 
engage and disengage the various gears. 

2. On models which use a pawl-type 
shift mechanism, the shift forks are fitted 
directly on the shift drum. On models 
with the sector gear-type shifter, the 
forks are mounted on spindles, with pins 
on the forks engaging grooves in the 
shift drum. 

3. Check the splined end of the gear¬ 
shift shaft and replace the shaft if the 
splines are in poor condition. Check that 
the shaft is not bent. 

4. If a sector-gear shift mechanism is 
used, refer to the illustrations and in¬ 
spect that the shift pawl stopper and 
shift pawl lifter are not worn. Check that 
the shift pawls and springs are not dam¬ 
aged. 



In.sped ihe shift pawl stopper for wear at the 
points shown 

5. If a pawl-type shift mechanism is 
used, check the condition of the shift 
drum pins with which the pawl engages. 
Inspect the pawl itself and replace it if 
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Transmission assembly (T-500) 

bent or if it shows wear on the fingers or On sector-gear assemblies, the shift 
stop. fork spindles are first removed, and then 

6. Check the condition of the shilt 

shaft return spring. Note the illustration 
showing the correct positioning of the Wrong 

spring prior to installation. 

7. On pawl-type shift assemblies, the 
shift forks can he removed from the shift 
drum after the cotter pin is removed. 


Inspect the pawl lifter for wear 

908 





Shift fork location (T-I25) 



Gearshift assembly (TS-400) 

the shift forks taken out. 

CAUTION: Note the position of the 
shift forks carefully before removing 
them . Mark them for position . In most 
cases , they are not interchangeable. 

8. Inspect the grooves in the shift 
drum for wear. The drum must be re¬ 
placed if the grooves are not perfect. 

9. Inspect the shift forks. If the 
fingers are worn looking or bent, the 
forks should be replaced. 

10. If fork shafts are used, roll them 
on a flat surface to ensure that they are 
not bent. If they are, they must be re¬ 
placed. 


KICKSTARTER ASSEMBLY 

1. The kickstarter gears should be 
checked for worn, chipped or broken 
teeth, and replaced if damaged. 

2. Inspect the kickstarter shaft, espe 
cially for wom or damaged splines. 

3. The kickstarter shaft pawl must be 
free of wear, or it should be replaced. 

4. If a ratchet wheel is fitted, the dogs 
and stopper on the wheel must be free of 
chips or other signs of wear. 


Right 



Installation of the gearshift return spring must lie correct 
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Shim and circlip locations (TS-185A) 



Shim and circlip locations (TS-250A) 


5. Check the condition of the kick- 
starter return spring, and replace it if 
broken or if it shows signs of cracking or 
fatigue. 

BEARINGS 

All of the bearings and bushings in the 
cases must be inspected. 

1. Bearings can be removed from the 
crankcases after removing any retainer 
or oil reservoir plates fitted. Then re¬ 
move the oil seal (if fitted) and snap-ring 



Check the pawl for wear at the edge as shown 



TS-250R transmission components 


1. Countershaft 

2. Driveshaft 

3. 2nd drive geor 

4. 3rd drive gear 

5. 4th drive gear 

6. 5th drive gear 

7. 1st driven gear 

8. 2nd driven gear 

9. 3rd driven gear 
10 4th driven gear 

11. 5th driven gear 

12. Countershaft 
bearing plate 

13. Engine sprocket 

14 Drive chain oss'y 

15 Drive chain joint ass'y 
16. Cross head screw 


17. Ball bearing 

18. Engine sprocket nut 

19. 1st driven gear thrust washer 

20. Countershaft thrust washer 

21. 4th drive gear thrust washer 

22. 4fh drive gear washer 

23. Engine sprocket spacer 

24. Drive shaft left bearing 

25. Drive shaft right bearing 

26. 1st driven geor bearing 

27. Countershaft left bearing 

28. Driveshaft O-ring 

29. Driveshaft oil seal 

30. Driveshaft bushing 

31. Countershaft bushing 

32. 2nd drive gear circlip 

33. Engine sprocket washer 
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1. Reduction shifting arm 

2. Hexagon bolt 

3. Reduction shifting arm stopper 

4. Reduction shifting arm spring 

^ 5. Reduction shifting arm washer 

6. Reduction shifting arm housing 

7. Reduction shifting arm pin 

j a 8. Flat washer 

9. Lockwasher 
10. Hexagon nut 
Spocer 

12. Reduction shifting bearing inner washer 
1 13. Reduction shifting orm pin bearing 

k^M. Thrust washer 



15. Reduction rod dust seol 

16. Crass head screw 

17. Washer 

18. Lockwasher 

19 Hexogon nut 

20. Reduction shifting lever O-ring 

21. Reduction shifting lever 


Reduction shifting mechanism 
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1. 3rd drive gear ihtfting 
(ark 

2 4th driven gear thifting 

(ork 

3 Gear thifting cam 

4 Geor shifting com driven 

gear 

5 Gear shifting powl no. 1 

6 Gear shifting pawl no. 2 

7 Geor shifting pawl lifter 


8 Geor shifting cam stopper 

no I 

9 Gear shifting com stopper 

no. 2 

10- Gear shifting com 
stopper housing 
1). Gear shifting cam 
stopper plote 

12 Gear shifting fork shaft 

13 Geor shifting com guide 



14 Geor shifting shaft 

15. Geor shifting lever oss'y 

16. Gear shifting lever 

rubber 

17 Geor shifting arm 

stopper 

18 Neutrol indicator switch 

contact point 

19 Neutrol indicator switch 

20 Small hexagon bolt 

21. Crass head screw 

22. Cross head screw 

23 Cross head screw 

24 Cross heod screw 
25. lackwasher 

26 Small flat washer 

27. Geor shifting cam guide 

bolt 

28. Gear shifting cam 

stopper gasket 

29 Gear shifting shaft chain 
cushion 

30. Gear shifting pawl pin 

31 Gear shifting com needle 

bearing 

32 Neutral indicator switch 

O-ring 

33. Gear shifting shaft oil 

seol 

34. Geor shifting shaft 

spacer 

35. Gear shifting powl return 

spring 

36. Gear shifting cam 

stopper spring 

37. Geor shifting com 

stopper spring 

38. Geor shifting shaft 

spring 



gear washer 

20, T=1.0 
geor oil seal 
left washer 

-12. T=l 5 

spring 

pin 

9. Kick starter shoft right washer 
O.D = 30 5, l D — 16, T—0.5 
10 Kick-starter shoft spring holder 

11. Kick-starter shoft spring 

12. Kick-starter shoft spring holder 
13 Kick starter shoft oil seol 

)4. Kick-starter lever 
15 Rubber 

16. lockwosher 

17. Bolt 

18. Kick-starter stopper screw 

19. Kick-starter stopper 

13 

12 

1 1 







Typical kiekslartei 



Meal I hr cast- prior fo removing I Ik* bearings 
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gear assembly 

retainer (if fitted). The ease should be 
heated gently around the hearing with a 
propane torch, and the hearing lightly 
tapped out of the case. 

2. Clean the hearings thoroughly in 
clean oil. Check for general condition 
first. 

3. Check the hearings by rotating 
them slowly. Rotation must be smooth 
and noiseless. If the hearing rotation is 
rough or noisy, or if binding is felt, the 
hearing must he replaced. 

4. If the halls or rollers are visible, 
check them for am worn or flat spots. 

5. Place hearings on a smooth surface, 
holding tlie* outer race firmly in place. 


TC/TS-90 kickslarter 

Check the inner race for hack-and-forth 
movement None should he possible. If 
the inner race can he moved hack-and- 
forth, replace the hearing. 

NOTE: Crankshaft bearings should 
be replaced as a set, since , if one is 
worn, the other has probably been 
subjected to some stress. 

6. Where transmission shaft bushings 
are fitted (right-side of the countershaft), 
these should he inspected for scoring or 
wear, and replaced if necessary. They 
can he removed and installed after heat¬ 
ing the case as with the hearings. When 
installing the bushings, ensure that they 
are correctly installed. Refer to the illus¬ 
tration under “Assembly,” which fol¬ 
lows. 

OIL SEALS 

Oil seals are fitted on the outside of 
the hearings in the left crankcase, and 
one is fitted on the inside of the right- 



!’r> out nil seals with n hooked instrument as 
shown 
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side crankshaft bearing. Oil seals, espe¬ 
cially the crankshaft oil seals, should be 
replaced as a matter of preventive main¬ 
tenance. Remove the seals with a 
hooked tool as shown. This will allow 
the seals to be pried out of the case with¬ 
out damage to the seal lips in the event 
that the seals must be reused. Check the 
condition of the seal lips. If there is any 
doubt at all as to their condition, the 
seals should always be replaced. • 

Assembly 

1. Assembly is the reverse of the dis¬ 
assembly procedure. The following 
points should be noted: 

2. Bearings should be installed with 
a suitably sized drift as shown, after the 
cases have been heated. 

Lubricate all of the interior crankcase 
components, especially the bearings, be¬ 
fore reassembly. 

3. Oil seals should also be installed 
with a drift. Seals should be flush with 
the case surface after installation. Refer 
to the illustration. Grease the lips of the 
oil seals thoroughly before inserting any 
shafts into them. 

The lips of the oil seals must bear 
properly against the shafts inserted into 
them as illustrated. If they do not, work 
the shaft back-and-forth until the lips are 
correct. 

4. Note the correct installation of 
transmission shaft bushings shown in 
the illustration. 

5. Be sure that all the thrust washers 
are correctly positioned on the transmis¬ 
sion and kickstarter shafts. 

6. Where applicable, ensure that the 
punch mark on the kickstarter shaft 

^aligns with the mark on the ratchet 
wheel. 

7. On rotary valve models, the tim¬ 
ing mark on the valve must face out¬ 
ward, and must align with the valve 
guide pin in the crankshaft. 



Bearings and seals should be installed by drifting 
them straight into the cases 


Oil seal Musi ke em 



Right 



Wrong 

The oil seal outer surface must be flush with the 
case surface after installation 



R.ght 



Wrorg 


The transmission shaft bushing must be installed 
in the case as shown 

seal 


Spacer 


H 

Right Wrong 

The shaft which enters the oil seal must not be 
allowed to fold the seal lips inward 



Lip > 


Upright 
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Punched marks 



The mark on the pin retainer should indicate the 
stepped pin (TS/TC-90) 



The shifter pawl should he installed so that the 
thickest side (A) faces outward 


When refitting the ratchet wheel, line up the 
punch marks on the wheel and shaft 



Locate the rotary valve so that the liming mark 
aligns with the guide pin on the crankshaft 



The O-ring must l>e properly installed in the rotary 
valve seat 



Rotary valve O-ring locations (90-100 cc engines) 


8. Carefully replace all of the 
O-rings in the rotary valve assembly, and 
ensure that they are properly seated. 

9. When installing the gearshift 
mechanism, if pawl-type, be sure that 
the shift drum pins are installed in their 
proper holes and that the pin retainer is 
installed correctly. If sector gear-type, 
first ensure that the shift drum pawls are 
properly located (thick side out), and 
next that the gears align as shown in the 
illustration. Note that the five-toothed 
side of the shift drum gear faces the shaft 
sector gear. 



On sector gear shifters, install the shift shaft, lining 
up the gears as shown 


10. On all models, the gearshift shaft 
return spring must be installed as shown 
in the illustration earlier in this section. 



The engine sprocket spacer chamfered edge is fit¬ 
ted with an O-ring on the TS-400 

11. Use a new gasket, and some gas¬ 
ket sealer when assembling the cases. A 
special tool is used to correctly mate the 
case halves. 
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12. Be sure to tighten the crankcase 
screws in a cross pattern. Be sure that 
they are secured properly. l T se an im¬ 
pact driver. 

13. Before installing all of the left and 
right crankcase components, check that 
crankshaft rotation is proper, and that 
the gears mesh properly 

TWINS 

The cases are split horizontally. The 
engine must he removed from the frame. 
The only special tool required is that nec¬ 
essary lo remove the alternator or dyna¬ 
mo from the crankshaft. 

Have on hand: a complete engine gas¬ 
ket set, new crank and transmission shaft 
oil seals, a torque wrench and an impact 
driver. 

Disassembly 

Refer to the appropriate section lor 
disassembly procedures. 

1 Remove the engine from the 
frame. 

2. Remove the cylinder heads, bar¬ 
rels, and pistons. 



Hen loving the gearshift linkage (CT-185) 



Removing the armature with ihe special puller 


3. Remove the left and right crank¬ 
case covers. 

4. Remove the alternator or dynamo 
stators. 

5. Remove the dynamo armature or 
the alternator rotor using the special 
puller. 

6. Remove the gearshift linkage 
where applicable. 

7. Remove the oil pump cover, the 
oil pump, and the kickstarter. 

8. Remove the clutch assembly Re¬ 
move the kickstarter return spring, gear¬ 
shift assembly in the right crankcase. 
Pull out the gearshift shaft. 

9. Remove the clutch shaft bearing 
retainer if fitted. 

10. GT-I85: remove the clutch release 
lever cover from the bottom of the crank- 
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Clutch lever alignment marks (CT-185) 

case. Then remove the clutch lever and 
cable adjuster. 

II. Remove the crankcase bolts on the 
upper and lower crankcase. A number 
stamped on the case near each bolt in¬ 
dicates the loosening and tightening 
sequence. If any bolts arc fitted with two 
washers, they should be noted, and the 
washers must be in place when install¬ 
ing. 

Tap around the mating surface of the 
crankcase halves with a plastic hammer 
to separate them, then separate the 
eases. 

NOTE: On the CT-185, the crankshaft 
and gear clusters will remain in the 
upper crankcase half , hut on all other 
twins , they will he situated in the 
lower case half 

Inspection 

Inspection of the crankcase compo¬ 
nents is the same as for single-cylinder 
engines, previously outlined. Note that 
on twins, the crankshaft bearings must 
be removed from the crank with a spe¬ 
cial puller if defective. 

Assembly 

1. Reverse the disassembly proce¬ 
dure. 

2. The crankshaft bearings must be 
correctly aligned. On most models, 
dowel pins in the crankcases are used, 
and they should seat in the corre¬ 
sponding holes in the bearings. A punch 
mark on the bearing is also used, and 
these must be positioned vertically. 

3. Transmission shaft bearings are lo¬ 
cated either with dowel pins or with half¬ 


rings, both of which are installed in the 
crankcases. Make sure that these locators 
jire in position in the cases before as¬ 
sembly. 



LOWLR CRANKCASE 


Where filled, crank Ix-arings must have their pins 
sealed in ihe crankcases 



When installing the kickstarter shaft (CT-185) l>e 
sure thal it is positioned as shown, with the holes 
upward 


Clutch Specifications 


Model 

Spring Length 
(m»n in.) 

Friction Plate 
Thickneu 
(mm 'in.) 

Srrt iccahle 
Limit 
(mm. in ) 

F-50 

15.3/0.61 

3.0/0.12 

2.8/0.11 

AC-50, TS-50 

32.9/1.30 

3.0/0.12 

2.8/0.11 

TS/TC-90, 

30.2/1.19 

3 0/0 12 

2.8/0.11 

100 

A-100A 

32.9/1.30 

3.0/0.12 

2.8/0.11 

TS/TC-125 

29.9/1.18 

3.0/0.12 

2.8/0.11 

TC-120 

29.9/1.18 

3.0/0.12 

2.8/0.11 

T-125 

32.0/1.25 

3.0/0.12 

2.8/0.11 

TS/TC-185 

29.9/1.18 

3.0/0.12 

2.8/0.11 

CT-185 

NS 

3.0/0.12 

2.8/0.11 

T-250, 

NS 

3.5/0.14 

3.2/0.13 

GT-250 

TS-250 

38.4/1.45 

3.5/0.14 

3.2/0.13 

T-350 

NS 

3.5/0.14 

3.2/0.13 

TS-400 

NS 

3.5/0.14 

3.2/0.13 

500 Models 

40.4/1.58 

3.5/0.14 

3.2/0.13 


NS Not specified 


Engine Torque Specifications® 


Model 

Cylinder 

Head 

Generator f 
Afagnrfo 
Rotor Xut 

Primary 

Geor 

Sut 

Clutch 

Hub 

Xut 

Engine 

Af ounfing 
A'uti 

Engine 

Sprocket 

F-50 

15 

25 

31 

18 

14 

8 

AC-50 

15 

25 

31 

18 

14 

28 

TS-50, MT-50 

15 

25 

31 

18 

14 

28 

TS/TC-90 

15-18 

25-36 

31 

18 

14 

36 

A100A 

13-17 

25-33 

31 

18 

10-17 

36 

TS/TC-100 

15-18 

25-36 

31 

18 

14 

36 

TC-120 

15-18 

30 

31 

36 

14 

36 

TS/TC-125 

1.5-18 

30 

31 

36 

14 

36 

TS/TC-185 

15-18 

30 

31 

36 

14 

36 

T-125 

8 

10 

31 

18 

14 

8 

CT-185 

14-18 

10 

31 

.35 

14 

36 

(OT-250 

14-18 

8 

31 

35 

16 

36 

T-350 

14-18 

8 

31 

35 

16 

36 

TS-250 

14-18 

43 

30 

35 

10 

36 

TS-400 

11-15 

40 

35 

35 

18-28 

38 

T-500, CT-500 

8 mm: 14 

10 mm: 25 

8 

30 

36 

43 

29 


® In ft lbs 
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Piston Clearance Specifications 


Measure¬ 
ment Standard Serviceable Ring 

PaintQ Clearance Limit End-Gap 

Model (mm/in.) (mm/in.) (mm in.) (mm/in.) 


F-50 23/0.91 

AC-50, MT-50, 23/0.91 
TS-50 

TS/TM-75 23/0.91 

TS/TC-90 20/0.79 


0.071-0.079/0.0028-0.003 1 0.23/0.009 0.15-0.36/0.006-0.014 

0.066-0.074/0.0026-0.002 9 0.13/0.005 0.10-0.31/0.004-0.012 

0.050-0.060/0.0020-0.002 4 0.10/0.004 0.15-0.36/0.006-0.014 

0.056-0.066/0.0022-0.002 6 0.25/0.010 0.15-0.36/0.006-0.014 


TS/TC-100 

A100A 

TC-120 


20/0.79 0.040-0.050/0.0016-0.0020 

21/0.83 0.045-0.055/0.0018-0.002 2 

24/0.95 0.045-0.055/0.0018-0.0022 


0.25/0.010 0.15-0.36/0.006-0.014 

0.10/0.004 0.15-0.36/0.006-0.014 
0.13/0.005 0.10-0.31/0.004-0.012 


T-125 

20/0.79 

TS/TC- 

23/0.91 

125R-M 

TS/TC-125 A 

23/0.91 

TS/TC- 

23/0.91 

185R-M 

TS/TC-185A 

26/1.02 

GT-185 

20/0.79 

T-250 

26/1.02 


0.089-0.101/0.0035-0.004 0 0.25/0.010 0.31-0.36/0.012-0.014 
0.061-0.071/0.0024-0.0028 0.25/0.010 0.15-0.36/0.006-0.014 


0.045-0.055/0.0018-0.002 2 0.13/0.005 0.15-0.36/0.006-0.014 

0.061-0.071/0.0024-0.002 8 0.25/0.010 0.15-0.36/0.006-0.014 


0.045-0.055/0.0018-0.0022 0.13/0.005 
0.040-0.050/0.0016-0.002 0 0.10/0.004 
0.056-0.066/0.0022-0.002 6 0.13/0.005 


0.15-0.36/0.006-0.014 
0.15-0.36/0 006-0.014 
0.15-0.36/0.006-0.014 


TS-250II 

TS-250R-M 

TS-250A 

GT-250 


52/2.05 

26/1.02 

26/1.02 

26/1.02 


0.18-0.19/0.0071-0.0074 0.30/0.012 

0.061-0.071/0.0024-0.002 8 0.25/0.010 
0.050-0.060/0.0020-0.002 4 0.10/0.004 
0.040-0.050/0.0016-0.0020 0.10/0.004 


0.15-0.36/0.006-0.014 

0.15-0.36/0.006-0.014 

0.15-0.36/0.006-0.014 

0.15-0.36/0.006-0.014 


T-350 

TS-400J-M 

TS-400A 

T-500III-M, 

GT-500A 


26/1.02 0.056-0.066/0.0022-0.002 6 0.13/0 005 

45/1.77 0.074-0.083/0.0029-0.003 3 0.10/0.004 

44.5/1.75 0.100-0.111/0.0039-0.0044 0.10/0.004 

32/1.26 0.065-0.075/0.0026-0.0030 0.25/0.010 


0.15-0.36/0.006-0.014 
0.20-0 41/0.008-0.016 
0.20-0.41/0.008-0.016 
0.20-0.36/0.008-0.014 


-SERVICE 

fling 

Serviceable 

(mm/in.) Under normal conditions, lubrication 

- system service is confined to adjusting 

1.0/0.040 the oil pump cable and cleaning the oil 
0.5/0.020 tank filter. 

If the oil tank, pump, or lines are re- 
04/0016 movec ^ or disconnected for any reason 
(such as engine removal), the lines 
0 4/0 016 should be bled of possible air bubbles. 
1.0/o!o40 CAUTION: Due to the exacting toler¬ 
ances to which it is made , the oil 
l 0/0 040 P um P should never be disassembled. 

' ' If any lubrication system malady is 

1.0/0.040 traced to the pump , the unit must be 
1.0/0.040 replaced rather than repaired. 

1 0/0040 Troubleshooting 

? 0/0 040 First check that the CCI tank has a 
sufficient supply of oil. Then, refer to 
1.0/0.040 the following: 

1 0/0 040 1- In the event of piston seizure or 

1.0/0.040 overheating not caused by component 
1 0/0 040 foilure or incorrect timing, check the oil 
1 0/0040 pump cable adjustment. Check that the 
1.0/0 040 breather hole in the CCI oil tank cap is 
1.0/0.040 clear, or that the tank breather tube (if so 
equipped) is not blocked ofT. 


0 From bottom edge of skirt, 90° from wrist pin 

LUBRICATION 

SYSTEM 

OPERATIONAL DESCRIPTION 

All of the machines covered in this 
volume are equipped with Suzuki 
“CCI” (called “Posi-Force Injection” 
on early models). 

This method, as the name “Cylinder 
and Crankshaft Injection” implies, in¬ 
volves the distribution of lubricating oil 
to the bearings of the crank assembly 
and to the cylinder walls by means of oil 
lines, rather than the more conventional 
gas-oil mixture. This allows the moving 
parts to receive a consistent supply of 
clean, undiluted oil which prolongs ser¬ 
vice life and cuts down on smoke emis- 


Oil Pump Location 

1. On single-cylinder machines, ex¬ 
cept for the TS-250, the oil pump is lo¬ 
cated on the left-side of the engine 
usually just behind the engine sprocket. 

2. On the TS-250, the oil pump is lo¬ 
cated in a compartment in the right 
mgine cover almost directly around the 
*rank shaft. 

3. On early twin-cylinder machines, 
the pump is beneath a cover on the 
right-side rear portion of the engine. 

4. On late-model twins, the pump is 
located on top of the crankcase behind 
the right cylinder. 

5. In most cases (except the TS-250), 
the pump is driven off the kickstarter 
shaft. 

NOTE: In all of the following proce- 
dures y ‘W” refers to Suzuki CCI oil 
or other recommended brands of two- 
stroke engine oil. 



Oil pump air bleed screw 


Check for air in the oil lines (see 
“Bleeding”), defective check valves, or 
low quality oil. 

2. In the case of excessive smoking at 
the exhaust pipe, check the oil pump 
cable adjustment, faulty' check valves, or 
low quality' oil. 

3. In the event of excessive oil con¬ 
sumption, check the pump cable adjust¬ 
ment, and then for oil leakage at the 
pump line banjo bolts. 

NOTE: If abnormal oil consumption 



sion. 

The oil pump is gear-driven from the 
crankshaft, although the location of the 
pump (and the number of gears between 
it and the crank) vary according to 
mddel. 

The discharge rate of the pump is con¬ 
trolled by cable which is connected to 
the throttle twist-grip. Since the pump 
speed is determined by engine rpm, the 
amount of oil discharged in a given time 
is dependent both on engine speed and 
throttle opening. 

The oil is carried from the oil pump to 
the engine by means of external oil 
lines, each of which is fitted with a 
spring-loaded check valve which makes 
it impossible for oil to be forced back 
into the purpp by crankcase pressure. 


CCI system 
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occurs, tnul assutniug that the cable is 
properly adjusted, the pump should 
he replaced, and a known, properly 
operating pump substituted. IJ this 
does not cure the problem, suspect the 
check valves. 

Bleeding 

He fern* attempting .m > bh*eding opera¬ 
tion, ensure that the oil tank has a suf¬ 
ficient quantity ol oil. 

The oil pump is fitted with a phi I lips 
head bleed screw. Refer to the illustra¬ 
tions. 

I If air bubbles are present in the 
line from the oil tank to the pump, loo¬ 
sen the bleed screw and observe the oil 
flow When the oil is free of bubbles, re¬ 
tighten the screw. 

2. Cheek the lines from the oil pump 
to the engine for bubbles. If present, 
they may be removed in either of the fol¬ 
lowing ways, depending on the amount 
of air present in the lines: 

a. If few air bubbles are present, 
start and run the engine at approxi¬ 
mately 2,(XXK3,0(X) rpm while holding 
the oil pump lever full on, until you 
feel that all of tin* air is expelled from 
the lines. 

b. If a larger quantity of air is 
present in the lines, the procedure 
will vary according to model, but for 
all models the oil lines from the pump 
to the engine will have to be filled 
with oil by hand. 

c. If the pump is,mounted on top of 
the crankcase, remove it (see “Re¬ 
moval'’), and force clean oil into each 
of the oil feed lines as shown, until 
they are full After installing the 
pump, carry out procedure “a” alxne. 

d. If the pump is mounted on either 
side of the crankcase, it is fitted with 
two outlet banjo bolts, one for each ol 
the pump-to-engine feed lines. If the 



Forcing oil into ihc CCt linos 



Oil pump banjo l>oll« (a and 1)) 
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banjo bolts are equipped with phil- 
lips head screws, remove* them, ami 
force clean CCI oil into the lines until 
they are full, then replace the screws. 
Tighten them securely. 

If the bolts are not equipped with 
these screws, it is necessary to remove 
the bolts. Then fill the lines as de¬ 
scribed. 


CCI check valve location 


Pump Removal and Installation 


Injecting CC) oil into tin* lines on tin* pump 

In both cases, carry out procedure 
“a” above, after the banjo bolts or 
screws are installed. 

CAUTION: Before installing banjo 
bolts , check that the gaskets, which 
must he fitted on both sides of the 
banjo , are in good condition. Use a 
thread locking compound on the bolt 
threads. Tighten the bolts to 2 ft lbs. 


0«» outlet pipe 


Injecting oil into the CCI lines after removing the 
banjo bolls 


Union bolt 


Union 


2. Disconnect the pump cable from 
the lever. Disconnect and ping the feed 
line from the oil tank. 

3. Remove the inlet banjo bolt at the 
oil pump, if accessible. 

CAUTION: Since most models are fit¬ 
ted with OUT HIT as well as inlet 
banjo connections, be sure to note the 
location of the inlet line before remov¬ 
ing the bolt. Reversing the connec¬ 
tions upon installation will cause 
damage. 

4. Remove the outlet line banjo bolts 
on the pump Ixxly (all models except 
late-model twins). 

5. Remove the securing screws, and 
remove the oil pump. 

6. If the pump-to-engine feed lines 
are removed, blow them clear. Cheek 
the external condition of the lines and 
gaskets. Replace any damaged compo¬ 
nents. 

7. A crude check of the check valves 
can be made by attempting to force air 
“backwards" (engine-to-pump) through 
the feed lines. The check valves should 
form an effective seal If defective, the 
valves must be replaced, as service is 
not possible. 

8. If the oil lines have been re¬ 
moved, force oil into the crankcase pas¬ 
sages, as shown, before installing the 
lines. 


- (( hS 


Banjo bolt gasket positions 

3. 1 tt the event that the lines cannot 
be freed of air bubbles, the system 
should be checked for air leaks. With the 
engine running, squirt clean CCI oil 
onto the banjo connections at the pump 
and engine, on the oil line connections, 
and around the pump-to-engine mating 
surface. If the air bubbles stop temporar¬ 
ily during this operation, the system has 
an air leak Suspect damaged gaskets or 
cracked oil lines. 




Ball 


Spring 


Check valve operation 


1. Remove the oil pump cover. If the 
pump is mounted on the left-side of the 
engine, disconnect tlx* drive chain. 


Injecting pil mto the crankcase banjo filling 
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9. Reverse the removal procedure. 
Oil pump mounting screws should be 
torqued to 1.5-2.9 ft lbs. Oil lines 
(pump-to-engine) should be filled with 
clean CCI oil before refitting the banjo 
bolts on the pump. (See “Bleeding”). 

Use thread locking compound on the 
banjo bolts and torque them to 2 ft lbs. 

10. After reconnecting the tank oil 
line, bleed the line as previously de¬ 
scribed. ♦ 


FUEL SYSTEM 

NOTE: For carburetor theory, compo¬ 
nent inspection , and troubleshooting, 
refer to “ Carburetors ” in the “General 
Information ” section. 

CARBURETOR 

All models use Mikuni carburetors of 
the conventional concentric float bowl 
type. 

Removal and Installation 
ROTARY VALVE MODELS 

The carburetor is located beneath the 
cover at the forward end of the right-side 
engine case. 

1 Lift up the rubber carburetor cover. 
Remove the carburetor cover plate. Re¬ 
move the rubber plug on the front of the 
engine case. 

2. Shut the fuel petcock off; discon¬ 
nect the fuel line and overflow tube from 
the carburetor. 

3. Unscrew the carburetor clamp 
which is accessible through the plug 
hole on the side case. 

4. Pull the carburetor off its spigot, 
then unscrew the carburetor cap and 
pull out the throttle slide assembly. 

5. Unscrew and remove the starter 
plunger from the carburetor body. 


PISTON-PORT MODELS, 

SINGLE CABLE 

1. Disconnect the air cleaner from the 
carburetor. Shut off the fuel petcock, and 
disconnect the fuel line(s) from the car¬ 
buretors). Disconnect the carburetor 
overflow tubes (if fitted). 

2. Unscrew the carburetor cap, and 
pull out the throttle slide assembly. On 
models with a cable-controlled choke, 
unscrew and remove the starter plunger 
components from the carb body. 

3. If the carburetor is mounted in a 
rubber spigot-type manifold, loosen the 
clamp screw, and remove the carburetor 
from the machine. On twins, remove 
both carbs at the same time if balance 
tubes connect them. 

CAUTION: GT-models use a pin-and- 
slot arrangement to ensure proper 
carburetor alignment . Therefore , the 
carbs must be pulled straight out of 
the manifold without tilting or twist¬ 
ing. Install in the same manner. 

4. If the carburetor is mounted with 
nuts onto a solid manifold, loosen each 



Loosening the carb clamp screw (rotary valve 
models) 



When removing or installing the carbs on Cl- 
series machines, note the pin B must engage the 
slot A 



Removing the starter plunger components 

nut a small amount at a time until they 
are loose, then remove them and remove 
the carburetor from the machine. 

CAUTION: When installing this type , 
be sure that the rubber O-ring is prop¬ 
erly seated in its groove on the carbu¬ 
retor flange. Apply some light oil to 


the groove , then press the O-ring on to 
ensure that it is firmly held in place. 
When tightening the mounting nuts, 
turn them equal amounts until tight. 
Do not overtighten. 

PISTON-PORT MODELS, 

DUAL CABLE 

Late model singles, such as the TS- 
185A and TS-250A are equipped with a 
positive-action dual cable set up. 

1. Shut off the gas and disconnect the 
fuel feed line from the carburetor. 



Pulley cover (1); cable adjusters (2) 



Remove the pulley nut (4) to remove pulley (3) 

2. Slide the dust caps up off the cable 
adjusters on top of the carburetor. Re¬ 
move the pulley cover which is secured 
by four phillips screws. 

3. Loosen the adjuster locknuts and 
turn the adjusters in to give as much 
cable play as possible. 

4. Remove the pulley nut and take off 
the pulley, disconnecting the cables from 
it. 

5. Disconnect the cables from the car¬ 
buretor, noting the position of each cable, 
or marking them so that they can be in¬ 
stalled in their correct locations. 
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No!t* flu- position of each cable (5) 



Disengaging the throttle cable from the slide 



Carburetor cap (1); throttle slide shaft bolt (2); throt¬ 
tle slide (3); needle (4); needle securing screws (5) 



Throttle slide components 


6. Loosen the air cleaner and engine- 
side carburetor clamp screws, and pull 
oft' the carburetor. 

Disassembly 

IMPORTANT: Vo te the location of all 
0-rings and washers when disas¬ 
sembling carburetor. Refer to the ex¬ 
ploded views if necessary. 

Procedures will vary slightly depend¬ 
ing on the type of carburetor fitted. 

To disassemble the throttle slide, pro¬ 
ceed as follows: 

a. On carburetors which have the 
throttle-stop (idle speed) adjuster on 
the carburetor top, remove the cotter 
pin which secures the rod to the ad¬ 
juster. Disengage the cable from the 
slide and separate the components. 

b. On single-cable carburetors with 
the throttle-stop screw on the carbu¬ 
retor body, compress the return spring, 
disengage the throttle cable from the 
slide, and separate the components. 

c. On dual-cable carburetors, re¬ 
move the two carburetor cap screws 
and take off the cap. Loosen the throt¬ 
tle slide shaft bolt and pull out the 
shaft. Remove the slide assembly. To 
remove the needle only, remove the 
two small phillips screws in the throt¬ 
tle slide. To disassemble the slide as¬ 
sembly, remove the holt from the top of 
the arm and separate the components. 

1. Unscrew and remove the pilot air 
screw and the throttle stop screw if this 
is mounted on the carburetor body. 

2. If a drain pi g or main jet banjo bolt 
is fitted to the l jat bowl, remove this 
now. Note that on some model “SH” car¬ 
buretors, the main jet is threaded into 
the end of the banjo bolt. 

3. Remove the four phillips head float 
bowl screws, and carefully separate the 
float bowl from the carburetor body. 

CAUTION: Take care that the floats 
are not mishandled when the float 
bowl is removed . 

4. If an interconnected (one-piece) 
Boat is used, remove the float pivot pin 
by hand, and remove the float assembly. 



Removing the float howl screws 


If independent floats are used, remove 
these from the float bowl. Take the float 
arm pin out by hand, and remove the 
float arm. 

5. Remove the float needle, and, with 
a suitable socket wrench, the needle 
seat. 

6. If the main jet is mounted in the 
carburetor body, remove it next. Then 
unscrew and remove the pilot jet. 

CAUTION Fuel jets are very mal- 



Removing ihe float pivot pin 



Removing the float needle seat 



Removing the main jet 



Removing the needle jet 


leable , and must be handled with care 
to avoid damage. 

7. Remove the needle jet. On some 
carburetors, the needle jet is directly 
above the main jet, and is fitted with a 
hexagonal body so that a wrench can be 
used to unscrew and remove it. 

On other carburetors which have in¬ 
terconnected floats, the needle jet is 
located some distance into the carburetor 
body. A wooden dowel is used to push 
the needle jet up and into the carburetor 
throat to remove it. 

On carburetors with independent 
floats, carefully remove the rubber O- 
ring from the needle jet set-piece. Un¬ 
screw and remove the set-piece, then 
use a wooden dowel to push the needle 
jet up and into the carburetor throat and 
remove .it. 
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Removing the pilot jet 


VM19SC carburetor 



1. Float 

2. Float pin 

3. Float bowl gasket 

4. Pilot jot 

5. Needle jet 

6. Needle jot washer 

7. Moin jot 

8. Float noodlo seat gosket 

9. Float noodlo and toat 

10. Lockwosher 

11. Screw 

12. Pilot Krow spring 

13. Pilot screw 

14. Starter valve 


15. Starter valve spring 

16. Throttle stop rod 

17. Throttle slide 

18. Throttle clip 

19. Jet needle 

20. Needle clip 

21. Throttle return spring 

22. Throttle stop screw 
spring 

23. Throttle stop cop 

24. Cotter pin 

25. Droin plug 

26. Drain plug gasket 


8. Unscrew and remove the starter 
plunger assembly from the carburetor 
botJy, if not removed already. 

Assembly 

1. Assembly is the reverse of disas¬ 
sembly. If a pressed-in needle jet with a 
cutout at the top is used, install the jet so 
that the cutout faces the rear (manifold 
side) of the carburetor. 

2. On models with independent 
floats, be sure to install the floats with 
the pin toward the bottom of the bowl. 

3. The condition of the rubber 
O-ring on the end of the needle jet setter 
is crucial and the O-ring must be re¬ 
placed if it is not in perfect condition. 



20 19 18 

VM28SH carburetor 


1. Float bowl gasket 

2. Float 

3. Floot pin 

4. Float arm 

5. Floot needle assembly 

6. Floot needle seat gasket 

7. Corburetor cop 

8. Coble Adjuster 

9. Adjuster nut 

10. Adjuster cap 

11. Throttle slide 

12. Throttle slide spring 

13. Jet needle 

14. Needle clip 

15. Needle jet 

16. Jet washer 

17. Needle jet O-ring 

18. Bonjo bait 
19 Washer 

20. Main jet 

21. Pilot jet 

22. Throttle stop screw 

23. Stop screw spring 

24. Pilot oir screw 

25. Pilot oir screw spring 

26. Insulator O-ring 

27. Screw 

28. Lockwasher 



VM14SC carburetor 


1. Throttle slide adjusting 

2. Needle clip stopper 

3. Jet needle 

4. Throttle slide 

5. Pilot air screw 

6. Boast tube 

7. (jorter plunger 

8. Carburetor body 


9. Floot needle ond seot 

10. Needle clip 

11. Pilot jet 

12. Needle jet 

13. Main jet 

14. Float 

15. Float bowl 



0 

o 




VM16SC carburetor 
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Vacuum chamber - 



Vacuum-type fuel ix*teock 



fuel cock nut 
Fuel cock gesKet 


SXT ' Union boll 
.^jXUshets 


Right fuel Ime^ C*»k«l» s 4^ 

Union boll W/aJ^ 


Cock lever litieig 

plele 


Cup gesKet 

Strtmer cup 


Standard furl petcock 




On independent float carburetors, be sure that the 
floats are installed with the pin toward the bottom 


Primary Choke 



1. Drain plug 
2 Droin plug goiket 

3. Float bowl O-ring 

4. Float 

5 Floot bowl goiket 

6 Floot bowl plate 

7. Float bowl tcrew 

8. Floot bowl icrew woiher 

9. Float orm pivot pin 

10. Float ouembly 

11. Floot bowl gaiket 

12. Floot bowl icrew 

13. Floot bowl tcrew waiher 

14. Float needle ond needle leot 

15. Needle teat goiket 

16. Pilot oir icrew 

17 Pilot oir tcrew ipring 

18. Pilot jet 

19. Main jet #410 

20. Moin jet #150 

21. Moin jet woiher 

22. Booit tube 

23. Storter valve ipring 

24. Starter lever ipring 

25. Starter cap woiher 

26. Storter lever (IH) 

27. Storter lever (RH) 

28. Storter rod 

29. Storter volve cop 

30. Storter lever fitting ipring 

31. Rubber cop 

32. Storter rod bolt 

33. Needle jet 

34. Throttle ilide 

35. Throttle ilide ipring 
teot 

36. Needle clip 

37. Jet needle 

38. Throttle itop rod 

39. Throttle ilide ipring 

40. Coble odjuiter 

41. locknut 

42. Throttle itop icrew 

43. Throttle itop icrew ipring 

44. Corburetor cop 

45. Rubber cap cover 

46. Cotter pin 


The needle jet must be installed with the primary 
choke facing the intake side of the carburetor, with 
the cutout on the engine side 


FUEL PETCOCK 


1. Two types are fitted, depending on 
model and year: the vacuum-type and 
the standard gravity-flow type. 

2. Both are fitted with sediment howls 
(strainer cups) and screen filters. Period¬ 
ically, the bowl should he removed and 
washed out in a solvent, and the filter 
cleaned. 

3. The fuel lines should be inspected 
periodically for cracking or abrasion 
damage. N ote that plastic fuel lines get 
l>rittle~aTter some time, and at this point 
should he replaced. 

4 Fuel lines should be so arranged 
that they contact the motorcycle only at 
the petcock and carburetor (except for 
rotary valve models). This will eliminate 
the risk of abrasion damage. 


Right corburetor oitembly 
left carburetor ouembly 
Floot bowl droin plug 
Droin plug goiket 
Floot bowl goiket 
Float 

Corburetor cap 
Throttle itop icrew 
Pilot air icrew ipring 
Throttle itop icrew ipring 
Pilot ^air icrew 
Throttle ilide itop rod 
Corburetor clomp bolt 
Carburetor clomp nut 
Float needle leot ouembly 
Jet needle 
Needle clip 
Storter rod 
Storter rod icrew 
Throttle ilide 
Throttle ilide ipring 
Cable odjuiter 
Throttle ilide ipring 
leot 

Coble odjuiling nut 
Rubber cop cover 
Booit tube 
Moin jet 
Pilot jet 

Float bowl icrew 
Cotter pin 
lockwoiher 



MD18SC carburetor 
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Carburetor Specifications 




Main 

Seedle 


Throttle 

Pilot 

Model 

Carburetor 

Jet 

Jet 

Needle® 

Slide 

Jet 

F-50, R 

VM-14SC 

102.5 

E-0 

3F3-3 

2.5 

17.5 

AC-50 

VM-16SC 

67.5 

E-2 

3F3-2 

2.0 

20.0 

MT-50R 

VM-14SC 

102.5 

E-0 

3G9-3 

2.5 

17.5 

MT-50J, K 

VM-14SC 

105 

E-0 

3G9-3 

2.5 

17.5 

TS-50R, J, K, L 

VM-16SC 

75 

E-2 

3E3-3 

2.0 

17.5 

TM-75L, M 

VM-16SC 

77.5 

E-3 

3E3-3 

2.0 

22.5 

TM-75A 

VM-16SC 

82.5 

E-2 

3E3-3 

2.0 

22.5 

TS-75M, A 

VM-16SC 

77.5 

E-3 

3E3-3 

2.0 

22.5 

TS/TC-90, R 

VM-19SC 

180 

E-l 

5F12-3 

2.5 

17.5 

TS/TC-90J 

VM-19SC 

150 

E-l 

5F12-3 or 

2.5 or 

17.5 




5D3-3 

2.0 


TS-100K, L, M 

VM-19SC 

200 

E-4 

5D3-3 

2.0 

22.5 

TS-100A to Eng. 

VM-19SC 

200 

E-4 

5D3-3 

2.0 

22.5 

No. 61820 
TS-100A after 

VM-19SC 

190 

E-4 

5D3-3 

2.0 

22.5 

Eng. No. 61820 







TC-100K, L, M 

VM-19SC 

210 

E-4 

5D3-3 

2.0 

22.5 

TC-100A to Eng. 

VM-19SC 

210 

E-4 

5D3-3 

2.0 

22.5 

No. 46711 
TC-100A after 

VM-19SC 

200 

E-4 

5D3-3 

2.0 

22.5 

Eng. No. 46711 
A100A 

VM-20SC 

75 

E-0 

5ESI-2 

2.5 

35 

TC-120I1, R 

VM-20SH 

110 

0-0 

4D8-3 

2.5 

25 

T-125I1, R 

N1D-18SC 

72.5 

2.0 

4F13-4 

2.5 

20 

TS-125R 

VM-24SH 

125 

0-4 

4DH5-2 

3.0 

25 

TS-125J to Eng. 

VM-24SH 

125 

0-4 

4DH5-2 

3.0 

25 

No. 55544 

TS-125J from 

VM-24SH 

90 

0-0 

4DH7-3 

3.0 

25 

Eng. No. 55545, 

K, L, M 







TC-125J to Eng. 

VM-24SH 

120 

0-4 

4DH5-2 

3.0 

25 

No. 27973 







TC-125J from 

VM-24SH 

90 

0-0 

4DII7-2 

3.0 

25 

Eng. No. 27974, 
c K, L, M 







TS/TC-125A 

VM-24SH 

85 

0-0 

4DH7-3 

3.0 

25 

TS-185R 

VM-24SH 

130 

N-8 

5DH4-3 

2.5 

30 

TS-185J, K 

VM-24SH 

130 

0-6 

5DH4-2 

2.5 

25 

TS-185L 

VM-24SH 

125 

0-4 

5DH4-3 

2.5 

25 

TS-185M 

VM-24SH 

125 

0-5 

5DP28-3 

1.5 

17.5 

TS-185A 

VM-26SS 

130 

0-9 

5EI16-3 

2.0 

25 

TC-185L, M, A 

VM-24SH 

130 

0-4 

5DP28-3 

1.5 

17.5 

GT-185K, L 

VM-20SC 

72.5 

N-5 

4 D17-3 

1.5 

20 

GT-185M, A 

VM-20SC 

72.5 

N-4 

4D17-3 

2.0 

20 

TS-2501I 

VM-28SC 

115 

P-2 

na-3 

2.0 

25 

TS-250R, J, K, 

VM-28SH 

180 

0-4 

5CN3-2 

2.5 

25 

L, M 

TS-250A 

VM-28SS 

160 

0-4 

5CN3-2 

2.5 

30 

T-2501I 

VM-24SH 

87.5 

N-6 

na-3 

2.5 

30 

T-250R, J 

VM-26SH 

110 

0-2 

5CN3-3 

.2.5 

25 

GT-250K 

VM-26SH 

no 

0-2 

5CN3-2 

2.5 

25 

GT-250L, M 

VM-26SH 

112.5 

0-2 

5CN3-3 

2.5 

25 

GT-250A 

VM-28SH 

92.5 

0-2 

5CN3-3 

2.5 

30 

T-3501I 

VM-32SH 

170 

0-0 

na-3 

2.5 

30 

T-350R, J 

VM-32SH 

112.5 

P-6 

5DL13-4 

2.5 

35 

TS-400J, K 

VM-32SC 

210 

Q-6 

6DP5-3 

3.0 

40 

TS-400L 

VM-32SC 

122.5 

0-4 or P-1 

5F20-3 or 
5F22-3 

2.5 

27.5 

TS-400M to Eng. 

VM-32SC 

122.5 

0-9 or P-I 

5F20-3 or 

2.5 

27.5 

No. 17280 




5F22-3 



TS-400.M from 

VM-32SC 

122.5 

P-1 

5F22-3 

2.5 

27.5 

Eng. No. 

17281, A 







T-50011I, R 

VM-32SC 

150 

P-5 

5FP8-3 

2.5 

30 

T-500J 

VM-32SC 

150 

P-5 (right) 
P-4 (left) 

5FP8-3 

2.5 

30 

T-500K, L, M, 

VM-32SC 

97.5 

P-4 

5FP17-3 

2.5 

30 


GT-500A 


ELECTRICAL 

SYSTEMS 

IGNITION SYSTEM 
Conventional Ignition 

1. In the event of ignition system 
problems, inspect components such as 
the spark plug(s), points, and wiring con¬ 
nections. 

2. Check the spark plug cap(s). The 
cap(s) are fitted with a resistor. Resis¬ 
tance should not exceed 20 K ohms. If it 
does, replace the cap. 

3. A faulty condenser is often notice¬ 
able since it causes arcing and rapid 
burning of the points. To check the 
condenser, which is fitted to the breaker 
points plate, disconnect the lead to the 
condenser, and connect a continuity 
tester to the lead and to the condenser 
body. If the tester shows that continuity 
exists, the condenser must be replaced. 
An ohmmeter, connected in this manner, 
should show an infinite resistance. 

4. The ignition coil primary and sec¬ 
ondary windings can be checked in 
much the same way. The ignition coil is 
usually mounted beneath the gas tank. 

To check the primary, connect an 
ohmmeter between the low-tension coil 
terminal and ground (magneto ignition), 
or if two smell terminals are found on the 
coil (battery ignition), connect the meter 
across the two of them. The meter should 
indicate 3-5 ohms for battery ignition ma¬ 
chines, and 1-3 ohms for magneto- 
equipped models. 

If readings exceed this amount, the 
coil should be replaced. 

5. To check the secondary- winding, 
connect the meter between the high-ten¬ 
sion terminal of the coil and ground 




(D Last number indicates needle clip position counting from top groove 


Magneto ignition circuit 
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(magneto ignition), or the high-tension 
terminal and low-tension terminal (hat¬ 
ter) ignition). Resistance should he 6-15 
K ohms for battery ignition, and 4-7 k 
ohms for magneto machines. 

If the readings are greater than the 
a!>ove, the coil has an open circuit. If 
substantially less, there is a short. In ei¬ 
ther case the coil should he replaced. 

Magneto ignition systems have an¬ 
other coil that must he considered: the 
primary coil inside the crankcase. It will 
be necessary to remove the flywheel to 
test this coil. You will notice, after remov¬ 
ing the flywheel, that there is a small coil 
wound on laminated iron connected to 
the ignition contact points. The other end 
of this coil is grounded. In addition, mod¬ 
els up to 90 cc have a light coil; models 
over 90 cc have two light coils. Discon¬ 
nect the primary' coil lead from the points 
to isolate the unit, then connect the conti¬ 
nuity tester. The bulb will light if the coil 
is unbroken, but to test for shorted wind¬ 
ings it will be necessary to use the ohm- 
meter. The ohmmeter should read 1-30 
when connected to the same points. 

The primary coil laminated core 
should not be scuffed from contact with 
the inner surface of the flywheel. Nor¬ 
mally there is about 0.015-0.020 in. 
running clearance between these units, 
which can and should be measured with 
the flywheel installed using bent feeler 
gauges. 

PEI Ignition—TS-185, TS-250R-A, 
TS-400 

WIRING HARNESS 

The most common place where a 
problem might occur is in the wiring 
harness. An inspection should be made 
at the time of initial set up and at peri¬ 
odic intervals thereafter to see that all 
couplers are properly connected and are 
not shorting against each other or 
grounding against the engine or frame. If 
the motorcycle is to be used for competi¬ 
tion, the lead wires should be taped to 
the frame to minimize movement which 
might lead to loose or disconnected con¬ 
nectors. CDI systems are susceptible to 
loss of electrical current if the connec¬ 
tors are dirty or corroded. Take care to 
keep all electrical connections clean and 
wherever possible keep the spark plug 
lead away from the frame. 


MOISTURE 

Care should be taken to protect the 
PEI system from moisture since water* 
(particularly salt water) can cause cor¬ 
rosion at the connectors, leading to short 
circuits in the system. The connectors 
may be taped during competition to 
keep out moisture. 

OHMMETER TESTS 

If an ohmmeter is available, the PEI 
Black Box can be checked according to 
the following chart. If readings are not 
within specifications, service is by re¬ 
placement. 

Testing Black Box Connections 
with an Ohmmeter 


Red (+) 
terminal to: 

Black (-) 
terminal to: 

Reading 
(± JO percent) 

Black/Red 

Black/Yellow 

Black/Yellow 
Black/Red 

No reading 
5000 ohms 

Red/White 

Black/White 

Black/White 

Red/White 

1700 ohms 

No reading 

Black/Yellow 
White/Blue 

White/Blue 

Black/Yellow 

Needle deflects 
and returns 

Black/White 

Black/Yellow 

Black/Yellow 

Black/White 

No reading 
1500 ohms 

Testing Coils with an 

Oh m meter 

Test 

Red to: 

Reading 

Black to (All Models) 

Exciter coil 

Black/ 

Red 

Coil 

plate 

220 ohms 

Pulser coil 

Red/ 

White 

Coil 

plate 

75 ohms 

Ignition coil 
(primary) 

White/ 

Blue 

Ground 0.7 ohms 

Ignition coil 
(secondary) 

Black 

Ground 12K ohms 


PEI Ignition — GT-500A 

The GT-500A uses a version of the PEI 
-system which is substantially different 
from that used on single-cylinder models. 

1. If the problem is in the ignition cir¬ 
cuit, first check the ignition coil. 

a. Measure the resistance between 
the two plug leads. It should be about 
12 K ohms. 

b. Measure the resistance between 
the white/blaek and black/white coil 
leads. It should be about 4 ohms. 
Values substantially higher indicate an 

open circuit, while lower readings are in¬ 
dicative of a short; in either case, read¬ 
ings which vary more than 10% from the 
standard specifications necessitate re¬ 
placement of the ignition coil. 

2. Check the resistance of the pulser 
coil across the red/white lead and 
ground. Standard is 67 ohms. 

3. Check resistance of each of the ex¬ 
citer coils: green to ground (185 ohms) 
and black/red to ground (214 ohms). Re¬ 
place the coil(s) if resistance is not within 
10% of these values. 

4. If all above components check out, 
the CDI unit must be checked next. The 
job is designed to be carried out by the 
Suzuki Pocket Tester (No. 09900-25001), 
although an ohmmeter can be substi¬ 
tuted. 

a. With the tester set on the 100 ohm 
scale, make test connections as shown 
in the following chart. Symbols are as 
follows: 

0: resistance zero or very low 

inf: resistance infinite 
high: resistance very close to infinite 
con: condenser check; needle de¬ 
flects then returns to infinity 



Positive lead 


B/R 

G 

B/Y 

R/W 

W/Bl 

B/W 

B/R 


inf 

O 

inf 

con 

inf 

C. 

inf 


inf 

inf 

inf 

inf 

Negative lead B/Y 

high 

inf 


inf 

con 

inf 

R/W 

high 

O 

O 


con 

O 

W/BI 

con 

inf 

con 

inf 


inf 

B/W 

high 

O 

O 

O 

con 




Ignition coil 


Spark plug 



Magnet 
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Sinjr'e-cylinder PE! circuit diagram 


CT-500A PEI circuit 
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AC CHARGING SYSTEM 


On magneto models, the charging sys¬ 
tem consists of one or two light coils and 
a rectifier to change the alternating cur¬ 
rent (AC) produced into direct current 
(DC) required to charge the battery’. On 
battery ignition models, a true alternator, 
or AC generator, is employed. With the 
alternator, a rectifier assembly is also 
required. 

Rectifiers are of two basic types, al¬ 
though they serve the same purpose. Se¬ 
lenium wafer rectifiers are used on most 
magneto models and older twins that 
have alternators, while the newer sil¬ 
icon-diode type rectifiers are used on 
late-model bikes. 

Low-capacity magnetos use a simple, 
single-phase half-wave circuit. High- 
capacity magnetos use a single-phase all¬ 
wave circuit, and AC generators a single¬ 
phase full-wave bridge circuit. These 
circuits require one, two, and four recti¬ 
fier units, respectively. 

Testing the Magneto 

1. An ohmmeter must be used. Resis¬ 
tance between the lighting coil leads 
should be about 1.5 ohms. If resistance is 
significantly lower or infinite, replace the 
coil(s). 

2. The best way to test the lamp coil 
output is using the voltmeter and am¬ 
meter (or milliammeter). First, check out 
the battery’ voltage using the voltmeter, 
hooked up as per the magneto test sche¬ 
matic. It is important that the battery be 
fully charged before testing output, oth¬ 
erwise the results will not be accurate. 

3. If the battery' is fully charged, hook 
up the milliammeter, or better yet 0-5 
DC ammeter if your tester has this 
range, as illustrated. 

4. Start the bike and allow it to idle. 
No current will be shown at idle as a 
rule. 

5. Speed the engine up to 2,000 rpm. 
At this speed, the output should be 
about 0.15 amperes, or 150 milliam- 
peres, DC. If you don't have a 0-5 scale, 
you will have to stop here, otherwise the 
sensitive milliammeter will be damaged. 

6. If you have this scale, speed up the 
engine to maximum rpm (about 8,000 
rpm). The output should be 2.5-3.5 am¬ 
peres DC. 

7. Now, turn on the headlight high 
beam, or place the ignition switch in the 
headlight or night position. If all is well, 
output should be 100 milliamperes at 
about 2,500 rpm. 




1. Stator 4. Contact breaker 

2. Lomp coil 5. Condenser 

3. Primary coil 6. Contact breaker cam oil felt 


7 . Flywheel rotor 
8 Contact breaker fitting screw 
9. Cail fitting screw 


8. To check the light coil output, hook 
up an AC voltmeter as illustrated. Switch 
all lights on. At 2,000 rpm, output should 
be at least 6.0 volts, and at 8,000 rpm 
should be not more than 9.0 volts. If 
these figures are not attainable, check out 
the wiring, connectors, rectifier, and coils 
in that order. Sometimes the ignition 


switch itself is corroded or not making 
proper contact, so don’t overlook it. 

GT-500A Charging Coils 

1. Resistance of the two charging coils 
is checked with an ohmmeter across the 
yellow/green and red/green leads and 



$£ 

B 

HI 

u 

M. 


Sfltmum rKtrf*f 
btt tty 
Hud limp 
Till lamp 

Limps m ipwdoflMttr 


VB DC roltmiUr I battery wlUf* mipeebofll 
S Thru profit l*P 

PC Pnmiry coil 

1C Limp coil 

S irmtiofl leitch 


Magneto test circuit: single lamp coil system 



Mag 

Flywheel magnetc 

B 

Battery 

Ic 

Ignition coll 

VL 

A. C. Volt meter 

Lc 

Lamp coil 

AM 

D. C. Ammeter 

Pc 

Primary coil 

VM 

O. C. Voltmeter 

Lampt 

Haad lamp, taiUamp end lamp* in 
tpaadomatar and tachometer 

G 

Three prong gap tester 


Checking resistance of the primary magneto coil 


Magneto test circuit: double lamp coil system 
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then across the yellow/green and 
green/whitc leads. 

2. In both eases, resistance should be 
within 10% of 1.0 ohms. 

3. If resistance varies more than this 
amount from the standard, replace the 
coil(s). 

Testing the Alternator 

1. Hook up a 0-5 ammeter between 
the positive battery' terminal and the 
wire removed from that terminal. 

2. With the lights off, start the engine 
and gradually run it up to 2,000 rpm 
while watching the meter. The meter 
should begin to show a slight charge at 
this speed. 

3. Hun the engine up to 5,000 rpm 
and observe the meter. Charging current 
should be 1-2 amperes. 

4. Turn on the lights and again ob¬ 
serve the meter at 2,000 rpm and 5,000 
rpm. Readings should be 100 milliam- 
peres and 1.5-2.5 amperes respectively. 

5. If the charging current is not to 
specifications, check the battery, recti¬ 
fiers, and no-load voltage. 

6. To measure no-load voltage, dis¬ 
connect the wires from the alternator 
green/white, red/green and yellow/green 
wires. Connect an AC voltmeter of at 
least 0-100 volts between the alternator 
red/green and yellow/green wires. 

7. Start the engine and check the out¬ 
put. With the rectifier out of the circuit, 
some idea of its condition can be ascer¬ 
tained. These figures may vary for dif¬ 
ferent bikes, but the ratio between them 
should be approximately the same or the 
alternator could be defective. 


Engine rpm 

.Vormal 

Minimum 

Maximum 

2,000 

23 

17 

33 

5,000 

49 

40 

60 

8,000 

82 

70 

95 


Testing The Zener Diode 
Regulator 

The Titan utilizes a zener diode volt¬ 
age regulator that maintains battery 
charge voltage at 15.8-16.6 tGTSOOA: 
14.0). 

Testing The Rectifier 

1. The easiest check of the regulator is 
to check the voltage across the battery 
terminals with the engine running about 
4000 rpm. Voltage should conform to the 
given specification. 

2. Note that the battery' must be fully 
charged and all lights off, or the test re¬ 
sults will be invalid. 

Two types of rectifiers are used on Su¬ 
zuki cycles: silicon-diode and selenium. 
Both these types will pass current in one 
direction only, therefore they can be 
tested by using a low-voltage continuity 
tester or ohmmeter. No current, indicated 
by a high resistance or an unlit bulb, will 
be shown when the test prods are con¬ 
nected between the rectifier terminals in 
one direction, but switching the prods 
should result in current flow. Compound 
rectifier units, having more than one rec¬ 
tifier inside, can be tested as per the illus¬ 
tration. 
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Testing the rectifier with a continuity tester 
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below 10mA 



+ 



yellow / greenred groundred / green 
red / green red ground yellow / green 

Testing multi-unit rectiher assembly 


DC STARTER-DYNAMO 

This combination electric starter and 
DC generator is used on the GT-185. 
c 1. Check the voltage regulator first in 
the ev ent of trouble. Disconnect the red 
lead from the regulator to the battery, 
and connect it to a DC voltmeter as 
shown in the illustration. Connect the 
other voltmeter lead to ground. 




DC Starter/Dynamo leads 


2. Start and run the engine. The volt¬ 
meter should indicate 15.4-16.6 volts at 
3,(XX) rpm. If voltage indicated is higher 
or lower than this amount, the voltage 
regulator is probably defective. 

3. Check for continuity in the genera¬ 
tor wires. The generator should be re¬ 
moved from the machine. 

Check for continuity between the yel¬ 
low' and red/green wires. Then between 
the green and red/green wires. In both 
cases, continuity must exist or the inter¬ 
nal wiring is damaged. 

4. Check between the red/green wire 
and ground. There should be no conduc¬ 
tivity. If there is, the generator field coil 
is grounded. 

5. The armature commutator should 
be polished with fine sandpaper and 



Increasing the depth of the mica undercut with a 
hacksaw blade 



Testing the armature for continuity 


wiped clean with a clean cloth. 

6. Commutator mica undercuts should 
be 0.5 mm (0.02 in.), and can be brought 
within tolerance if the commutator is 
worn by recutting with a hacksaw blade. 

7. Check for continuity between the 
armature commutator and the core as 
shown. If conductivity exists, the arma¬ 
ture must be replaced. 

8. Check the length of the carbon 
brushes If they are less than 14 mm, 
replace the brushes. 


WIRING DIAGRAMS 



TS/TC-90 
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WIRING DIAGRAMS 
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Front turn signal lamp(R) 
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WIRING DIAGRAMS 



7urn Signal 

Lamp Switch Turn Signal 
Relay 


• Dotted line shows the wiring of special specifications. 
Silicon Rectifier 


Brake Lamp 
Switch 


Tachometer Lamp(6V3W] 

High Beam Indicator 
Lamp (6V1.5WJ 

Neutral Indicator 

Lamp(6V3W] , 

Turn Signal Indicator (0T]~'| 
Lamp(6V1,5W) L, L 

Speedometer LampieVBWI^D^L 


Right Rear 
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(6V 8W| 
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Lamp Switch 
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WIRING DIAGRAMS 



(Dotted line shows the wiring of special specifications) 
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WIRING DIAGRAMS 
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WIRING DIAGRAMS 



TS-250H-L 


Dotted line shows the wiring ol special specifications 


Turn sipal indicator 
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WIRING DIAGRAMS 


Front brake lamp twitch 
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Front turn 
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WIRING DIAGRAMS 

Dotted line shows special specification 
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CHASSIS 

WHEEL AND HUB COMPONENTS 


Wheel Removal and Installation 

FRONT WHEEL 


1. Two methods are used to mount 
the front wheel: the fork sliders may be 
fitted with removable caps to secure the 
axle, or may be one-piece with a pinch- 
bolt and an axle nut. 

2. Before attempting to remove the 
wheel, support it off the ground. 

3. Disconnect the speedometer cable 
at the hub, and the brake cable (if drum 
brake). 

4. Remove the brake anchor bolt on 
drum brake models. 



Removing the axle capnuts 



Loosening the axle pinch-bolt 


5. If axle caps are used, remove the 
cap nuts (two on each slider), washers, 
and pull off the caps. Remove the front 
wheel. 

6. If one-piece sliders are used, loo¬ 
sen the pinch-bolt on the slider, and un¬ 
screw' the axle to remove the wheel. 

7. To install, simply reverse the pro- 



Front brake hub assembly 


1 Front hub drum 5. Hub drum oil seal 

2. Front hub bearing spacer 6. Front axle spacer 

3. Ball bearing (sealed) 7. Front hub drum dust seal 

4. Boll bearing 



Front brake hub and single-leading shoe brakes 


1. Front brake bocking plate 

2. Backing plate oil seal 

3. Brake shoe 

4. Brake return spring 
5 Brake cam 

6. Brake com dust seal 

7. Dust seal washer 


8. Brake lever 

9. Speedometer pinion 

10. Speedometer gear 

11. Speedometer gear inner bushing 

12. Speedometer geor outer bushing 
I 3. Thrust washer 

I 4. Pinion drive 


15. Pinion thrust washer 

16. Outer bushing screw 

17. Brake cam lever pinch-bolt 
IB. Lockwasher 

19. Brake cam lever pinch-bolt nut 

20. Circlip 

21. Axle 


cedure. On disc brake models, slip the 
disc into the caliper carefully. Be sure 
that the anchor nut on drum brake mod¬ 
els is firmly secured and the locktab 
bent up onto the Hat of the anchor nut. 

REAR WHEEL 

1. Remove the cotter pin and take off 
the axle nut. 

2. Disconnect the rear brake cable (or 
rod). Disconnect the brake anchor at the 
brake hub. 

3. On models which have the rear 
sprocket bolted to the hub, remove or 
raise the chain guard. Loosen the chain 
adjuster locknuts, push the adjusters 
dowm, then slide the w’heel forward as far 
as possible and take the chain ofT the 
rear sprocket. Pull out the axle, and re¬ 
move the wheel from the machine. 

4. On models with a separate 
sprocket, remove the axle, remove the 
spacer, move the wheel as far as possible 
to the right to detach the wheel hub 
from the driving studs of the sprocket as¬ 
sembly, and remove it from the machine. 

5. If this second type of wheel is 
used, the sprocket can be removed from 
the sw'ing arm by removing or raising 
the chain guard, removing the sprocket 
nut, and taking off the sprocket. 

6. Installation is the reverse of the 
above. 

Drum Brakes 

1. Inspect the brake linings for score 
marks, wear, or a grease or oil-soaked 
condition. 

2. If scored or wom, the linings must 
be replaced. If scoring is severe, the 
brake drum should be checked for scor¬ 
ing and turned dowm on a lathe if neces¬ 
sary. 

3. If the linings are oily or greasy, 
they must be replaced, and the source of 
the grease or oil found. Often, a defec¬ 
tive wheel bearing seal will cause this. 

4. Inspect the brake drum for scoring. 
If the brakes give an “off-on-off” feeling 
when applied lightly, the brake drum 



Installing brake shoes 

may be out of true. As in the case of scor¬ 
ing, the remedy is to have the drum 
turned down on a lathe. 

5. Check the condition of the brake 
springs, being especially attentive to 
rusted springs, or fatigued spring ends. 

6. On most models, brake shoes are 
held in place by spring tension only, and 
the linings can be removed by grasping 
both of them and lifting them up and in 
toward the center of the drum. Installa¬ 
tion is accomplished in the same man¬ 
ner. 

7. After removing the shoes, the brake 
cam (or cams on twin-leading shoe 
brakes) should be checked. These can 
be removed from the brake plate by first 
removing the brake lever, the dust seal, 
then tapping out the brake cam. The 
cams should be cleaned thoroughly in 
solvent, and checked for corrosion or 
rust on the surface. This can be removed 
with emery' cloth. Before refitting the 
cams, lubricate them with chassis 
grease. Do not forget to refit the dust 
seal. 

Disc Brakes 

Observe the following precautions 
w'hen attempting work with hydraulic 
disc brake fluid: 

a. use Dot 3 or Dot 4 fluid only; 

b. never mix fluids from different 

manufacturers; 
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e. if fluid is to be added to the reser¬ 
voir, use fluid from ii tightly sealed 
container only. Do not use old fluid, or 
that which has been stored for even a 
short period of time in an unsealed 
container; 

NOTE: Sever use fluid which has 
come in contact with water , or has 
been left open to humid air. Disc 
brake fluid is hydroscopic: it alysorbs 
moisture. 

d. Do not allow brake fluid to come 
into contact with painted surfaces or 
plastic parts. 

INSPECTION 

Periodically check the hydraulic sys¬ 
tem, noting the following points: 

1. The master cylinder fluid level 
should be approximately at the level 
mark. On late models, a see-through 
reservoir is fitted, so removing the cap 
and diaphragm to check fluid level is not 

necessary* 

2. As the brake pads wear, the fluid 
level will drop slightly. It should not be 
necessary to add fluid, as the level will 
rise when new pads are installed. 

3. If the fluid level drops below the 
level mark, carefully check the system 
for leaks. Check the hoses for abrasions 
or cracks, and the caliper for leaky seals. 

4. Keep an eye on the pad wear. Re¬ 
place the pads when they are worn to 
near the red limit line. 

5. When the front wheel is removed, 
inspect the pads for scoring or abnormal 
wear, and replace them if necessary. 
Check the brake disc for scoring. This 
may be caused by foreign matter embed¬ 
ded in the brake pads. 

6. Check that the hoses do not contact 
Jthe frame or forks at any places except 
for.their fastening points. 



Red line 


Replace both pads when either is worn to the red 
line 



Maintain Hind level Ix'twcen the upper and lower 
lines 


Bleeding 

This procedure should be necessary 
only if any of the brake components has 
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been disassembled, or if the brake level 
travel is excessive or feels spongy. 

1. Remove the dust cap from the cali- 
|K*r bleed valve, and fit a suitable piece 
of plastic or rubl>er hose to it. A transpar¬ 
ent hose is preferred. 

2. Arrange the hose so that it loops 
upward, then immerse the other end in a 
clean container with a couple of inches 
of new brake fluid in it. 

3. Squeeze the handlebar lever sev¬ 
eral times, then hold it hard on. 

4. Open the bleed valve Yi turn while 
holding the lever on. The lever will be 
pulled to the twist-grip as the fluid is ex- 
ixdled. Hold the lever in position 
against the twist-grip; do not release it. 

5. Tighten the bleed valve; release 
the lever; then repeat the procedure 
until all air has been expelled from the 
lines. 

NOTE: Keep track of the fluid in the 

reservoir during the bleeding opera¬ 
tion , and refill it as necessary. 

6. After bleeding is complete, fill the 
reservoir to the proper level, refit the di¬ 
aphragm, and secure the cap tightly. 

PAD REPLACEMENT 

1. Remove the front wheel. 

2. Remove the securing screw and 
take out the inner brake pad. 

3. Squeeze the brake lever and re¬ 
move the main pad. 

4. Apply a light coat of special brake 
pad grease to the sides and back of the 
main pad. 

5. Open the bleeder valve slightly to 
relieve the pressure, then push the pis¬ 
ton in all the way and close the valve. 

6. Insert the main pad making certain 
that the groove is properly aligned with 
the positioning pin. 

7. Install the inner pad, apply a small 
amount of thread locking compound to 
the securing screw', and tighten it firmly. 

8. Install the front wheel. Bleed the 
system if necessary. 

CALIPER 

Removal 

I. Remove the front wheel. 

%. Disconnect the brake line at the cal¬ 
iper and use the rubber cover of the 
bleeder valve to plug the end of the brake 


line to prevent fluid loss. 

3. If the caliper is to be disassembled 
after removal, loosen the two caliper 
(alien) bolts now'. 

4. Remove the mounting bolts and 
take olT the caliper. 

Disassembly 

1. Remove the alien bolts and separate 
the caliper halves. 

2. Remove the inner pad securing 
screw and remove the pad. 

3. Remove the main pad. 

4. Remove the piston dust seal. Use 
compressed air applied to the brake line 
connection to force out the piston. If this 
is not possible, it may be possible to re¬ 
move it by reinstalling the caliper, con¬ 
necting the brake line and applying the 
brake so that fluid pressure will force the 
piston out. 

5. Remove the piston seal from the cal¬ 
iper taking care not to scratch the caliper 
walls. 

Inspection 

1. Clean all metal parts in new brake 
fluid only. Do not use solvents. 

2. Measure the diameter of the piston 
and the inside diameter of the caliper 
bore, and compare the readings to the 
standard specifications and wear limits. 

3. Check the sides of the piston and 
caliper lwire for scuffing and replace the 
components if damaged. 

Assembly 

The use of new fluid seals, dust seals, 
and O-rings is recommended. 

1. Coat the piston seal w ith new' brake 
fluid and insert it into the caliper, ensur¬ 
ing that it is properly seated. 

2. Lightly lubricate the caliper walls 
and sides of the piston with new' brake 
fluid and install the piston in the caliper, 
being careful that the seal is not damaged 
when installing the piston. 

3. Caliper alien bolts must be lubri¬ 
cated with special Suzuki grease before 
installation. The remainder of the proce¬ 
dure is the reverse of disassembly. Be 
sure the alien bolts’ dust covers are in 
place. 

Installation 

Installation is the reverse of removal. 
Tighten mounting bolts to 22-26 ft lbs. 


1. Coliper ossembly 

2. Mounting brocket 

3. Stopper 

4. Bumper 

5. Piston 

6 . Piston fluid seal 

7. Main pad 

8. Inner pad 

9. Screw 

10. Lockwosher 

11. Coliper alien bolts 

12. Allen bolt dust cavers 

13. Allen bolt O-rings 

14. Piston dust seal 
15 Bleed valve cop 

16. Bleed volve 

17. Mounting bolt 
18 Washer 

19. Lockwosher 

20. Decal 
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Tighten brake line nipple to 12-13 ft lbs. 
Bleed the system as outlined above. 

MASTER CYLINDER 
Removal 

1. Disconnect the brake switch. 

2. Disconnect the brake line at the 
master cylinder, taking appropriate pre¬ 
cautions against fluid spillage. 

3. Loosen the master cylinder cap and 
the brake lever bolt. Remove the mount¬ 
ing bolts and take off the master cylinder. 
Drain the fluid. 

Disassembly 

1. Remove the brake lever. 

2. Remove the boot stopper, plate, and 
boot. 

3. Remove the snap ring and take out 
the piston assembly. 

Inspection 

1. Clean metal parts in new brake fluid 
only. 

2. Check piston and cylinder bore for 
wear against specifications given in the 
Disc Brake chart. 

3. The use of new rubber parts such as 
the primary and secondary cup is recom¬ 
mended. 

Assembly and Installation 

1. Assembly is the reverse of disas¬ 
sembly. Lubricate all parts with new 
brake fluid before installing. Tighten the 
brake line banjo bolt to 18-24 ft lbs. 

2. Bleed the system. 

Brake Disc 

1. Check the disc thickness and run¬ 
out and compare to the standard specifi¬ 
cations. 

2. Replace the disc if worn or scored. 
If run-out is excessive, first check that the 
wheel bearings are not worn. 

3. If the disc is removed, tighten bolts 
to 11—18 ft lbs. when installing. 



1. Matter cylinder ottembly 

2. Secondary cup 

3. Primary cup 

4. Stop plate 

5. Snap-ring 

6. Boot 

7. Check volve 

8. Diaphrogm 

9. Woiher 

10. Cop 

11. Woiher 

12. Bolt 

13. Banjo duit cover 

14. Banjo bolt 

15. Woiher 

16. Brake hotel 

17. Brake hote 


Master cylinder assembly 


Wheel Bearings 

1. Wheel bearings can be inspected in 
place for wear by inserting the axle into 
the wheel and noting any vertical or lat¬ 
eral play. If any is noted, the bearings 
should be replaced. 

2. Oil seals are fitted to both sides of 
the hub and serve to keep the grease in 
the bearings. Once the seals are re¬ 
moved, they must be replaced with new 
ones. 

3. To remove the bearings, first pry up 
the seals with a screwdriver and remove 
them from the hub. 

4 . With a suitably sized drift, drive 
each bearing out from the inside of the 
hub. 



Removing wheel bearings from the hub 


5. Wash the bearings thoroughly in a 
solvent. Inspect them closely by rotating 
each bearing, and noting any roughness, 
binding, or noisy notation. If bearing ro¬ 
tation is not perfectly smooth, both bear¬ 
ings in the hub should be replaced. 

6. Before installation, pack each bear¬ 
ing with wheel bearing grease, and add 
a small amount to the hub as well. Drive 
in each bearing until seated with a bear¬ 
ing driver or suitable substitute. Press in 
the seals afterward in the same manner. 

Sprocket Assembly 

1. After the rear sprocket is removed, 
check it for warpage and replace it if it is 
not very close to perfectly flat. 

2. Inspect the sprocket teeth; if the 
teeth are worn or if they are hooked 
(usually in a direction opposite that of 
the wheel rotation), the sprocket must be 
replaced, and the engine sprocket and 
chain should both be carefully inspected 
for wear, or replaced. 

3. Inspect the rubber shock absorbers 
in the wheel hub, and replace the rub¬ 
bers if they are tom or otherwise dam¬ 
aged. 
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Disc Brake Specifications 


Part 

Stamford 

(mm/in.) 

Servksablc Limit 
(mm/in.) 

Caliper Bore 

38.18-38.20/1.5031-1.5039 

38.22/1.5047 

Caliper Piston OD 

38.15-38.18/1.5020-1.5031 

38.10-1.5000 

Master Cylinder Bore 

14.00-14.04/0.5512-0.5527 

14.05/0.5531 

Master Cylinder Piston OD 

Brake Disc 

13.96-13.98/0.5496-0.5504 

13.94/0.5488 

Thickness 

7.00/0.276 

6.00/0.236 

Run-out 

— 

0.3/0.012 
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4. When refitting the sprocket to the 
hub, be sure to tighten the nuts in a 
cross pattern, and then bend up tin 1 lock- 
tabs so that they bear against the flats of 
the nuts. 


FRONT FORKS 
Removal 

1. Support the front wheel well of] the 
ground. Remove the wheel as previously 
outlined, and remove the front fender. 

2. On disc brake models, unbolt the 
caliper from the fork slider. 

3. Drain the oil from each fork leg. 

4. Remove the bolt at the top of each 
fork leg. Loosen the upper and lower tri¬ 
ple clamp pinch-bolts. 

5. Grasp the fork slider and pull it 
sharply downwards. Repeat the proce¬ 
dure with the other fork leg. 

Disassembly 

1. After the fork top bolt has been re¬ 
moved, remove the fork spring guide, the 
spring spacer (if fitted), then take out the 
fork spring. Some models have only an 
external fork spring which is easily re¬ 
moved after removing the fork gaiter. 

The fork can be further disassembled 
in one of the following ways depending 
on model: 

2. Grasp the slider and the fork leg 
and spread them as far as possible. 



Loosening the upper triple clamp bolt 



T-500 front fork assembly 


1. Front fork osiembly 

2. Steering item 

3. Fork tube 

4 Fork ilider (right) 

5. Fork ilider (left) 

6. Fork ilider nut 

7. Fork slider buihing 

8. Oil leal 

9. Oil leol lower O-ring 

10. Fork tpring ieat 

11. Fork ipring 

12. Spring tpacer 
1 3. Duit leal 

14 Fork top bolt O-ring 


15 Droin plug 

16. Drain plug gaiket 

17. Upper triple clamp 

18. Fork top bolt 

19. Waiher 

20. Waiher 

21. lower triple damp pinch-bolt 

22. Speedometer cable clip 

23. Brake cable clip 

24. Screw 

25 Lockwaiher 

26. Headlight bracket (right) 

27. Headlight bracket (left) 

28. Bracket ieot 


30. Headlight bracket cap 

31. 8racket rubber mount 

32. Fork gaiter 

33. Gaiter fitting 

34 Steering item lower race 

35. Steering item adjuiter nut 

36. Axle pinch-balt 

37. Screw 

38. Nut 

39. lockwaiher 

40. lockwaiher 

41. lockwaiher 

42. Steering item lockwaiher 



Ivoosctiinn the lower Triple clamp bolt 


3. Lift up the dust cover fitted to the 
top of the slider. If a circlip is revealed, 
remove it. 

On late models such as the GT-500A, 
this is all that is necessary for fork disas¬ 
sembly. The slider can be pulled off the 
fork leg after the circlip is taken off. On 
other models, however, the alien bolt at 
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Removing the fork leg top bolt 


the very bottom of the slider must be re¬ 
moved. Then the components can be sep¬ 
arated. 

CAUTION: Do not remove the slider 
alien holt on GT-500A models. 

4. If no circlip is fitted, the fork has a 
circular nut threaded onto the top of the 
slider to secure it. To remove this nut, a 



Pull down on the slider to remove the fork leg from 
the frame 

strap wrench is used (as illustrated), 
while the bottom of the slider is 
clamped in a soft-faced vise. 

If no strap wrench is available, it may 
be possible to remove the circular nut 
with a large heater hose clamp. After se¬ 
curing the slider in a soft-faced vise, 
tighten the heater hose clamp around 
the nut, then unscrew it with a vise-grip 
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f 

Piston 

l ■ 


Oil seal 


Oute 
tube nut 


Outer tube 


TS-400 fork 

pliers applied to the screw fitting of the 
hose clamp. Then separate the slider 
from the fork leg. 

5. Remove the slider O-ring if fitted. 
Then pry out the oil seal. New seals 
should always be used. 

Inspection 

1. Fork tubes must be free of rust or 
corrosion on both outer and inner sur¬ 
faces. 

2. Check that the tubes are perfectly 
straight. If they are bent, they should be 
replaced. 

3. Check the condition of the fork 
springs. They must be of equal length. If 
one is shorter, or if either has collapsed 
coils, replace them as a set. 

4. Inspect the damper tube, and in¬ 
sure that the holes are free of foreign 
matter. 



Removing the dust seal from the top of the slider 


Oil passages in the damper must be clear 



Removing the fork spring spacer 


Removing the fork spring 



5. Check the condition of the O-ring 6. Check the fork slider bushing (if fit- 
fitted to the fork top bolts, and replace if ted) for wear or scoring. The bushing 
damaged. should slide easily along the fork tube. 


1. Right fork slider 

2. Left fork slider 

3. Fork tube 

4. Slider nut 

5. Slider bushing 

6. O-ring 

7. Fork top bolt O-ring 

8. Dutl it’a I 

9. Steering item 

10. Fork spring 

11. Spring guide 

12. Spacer 

13. Lett headlight brocket 

14. Right heodlight bracket 

15. Bracket gasket 
Id. Drain plug gaiket 

17. Bracket guide 

18. Upper triple clomp 

19. Handlebar clomp 

20. Fork top bolt 

21. Wire clip 

22. Upper triple clamp bolt 

23. Tripie clamp pinch-bolt 

24. Handlebar bolt 

25. Droln plug 

26. Screw 

27. Washer 

28. Loekwosher 

29. Steering stem odjuster nut 

30. Dust seol 

31. Steering stem top upper race 

32. Steering head bearing boll 

33. Steering stem top lower race 

34. Steering stem bottom 
upper race 

35. Steering stem beoring boll 



TS/TC-90 front fork assembly 
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1. 

2 . 

3. 

4. 

5. 

6 . 

7 . 

8 . 
9. 

10 . 

11 . 

12 , 

13. 

14. 

15. 

16. 

17 . 

18. 
19 
20 . 
21 . 
22 . 
23. 
24 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

33. 

34. 

35. 

36. 


Fork tub* 

Fork tlidor, R 
Fork tlicUr, l 
Drain plug 
Wo.h.r 
Pi neb bolt 
Woihtr 
Slider bulbing 
O-ring 
Circular nut 
Duit cover 
Fork spring 
Spring guide 
Spacer 

Steering item 
lower bearing roce 
Cable clip 
Lockwatber 

lower triple clamp pinch bolt 

Cable clip 

lockwatber 

Screw 

Headlight brocket. 14 R 
Brocket seat 
Bracket grommet 
Bracket seat 
Brocket teol 
Upper triple clamp 
Hondlebor bulbing 
Woiher 

Bearing adjuster nut 
Woiher 

Steering stem nut 
Woiher 
O-ring 
Fork bolt 
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T-250R Front forks 


but if it is too loose, it is probably worn 
and should be replaced. Check the condi¬ 
tion of the slider bushing O-ring and re¬ 
place it if damaged. 

Assembly 

I Fork slider oil seals can be installed 
with a suitable drift. On some models, 
the slider should be placed on the fork 
leg and the seal installed with the slider 
in place. 

2. Lightly lubricate all components 
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with the recommended fork oil before 
assembly. 

3. When the slider is assembled on 
the fork leg, install the leg into the triple 
clamp. On most models, the fork leg tops 
should l>e flush with the top surface of 
the upper triple clamp. On models 
where the legs protrude through the 
upper triple clamp, the distance should 
not exceed 5 mm (TS-250), 12 mm (TS- 
90) (sec illustration) and must be equal 
for both fork legs. 



Ixwwening ihe fork slider circular nul with a strap 
wrench 



Tops of the fork leg should be flush with the opp^r 
surface of the triple clamp on most models 


4. After installing the legs, tighten the 
fork leg top bolts, then the lower triple 
clamp pinch-bolts, and then the upper 
triple clamp pinch bolts. 

When installing the hydraulic disc 
brake system, note the following torque 
specifications: 

Caliper mounting bolts 
Brake hose-to-master 
cylinder 

Brake pipe (both ends) 


STEERING STEM 

1. The adjustment of the steering 
head bearings should be checked by 
supporting the front wheel off the 
ground, grasping the fork sliders, and at¬ 
tempting to move them baek-and-forth in 
line with the machine. There should be 
no noticeable play if the adjustment is 
correct. If play exists, the bearing adjust¬ 
ment is too loose, and possibly the bear¬ 
ings are worn. Conversely, the front forks 
should be free to swing to either side of 
their own accord when released from any 
position. If they do not do this, the steer¬ 
ing head bearing adjustment is too tight. 

2. Moving the forks slowly lock-to- 
lock (with the front wheel clear of the 
ground) should yield a smooth, efTortless 
feeling. If there is binding or loose spots 
in the fork action when moved in this 
manner, it is probably because the bear¬ 
ings or races are worn and should be re¬ 
placed. 

3. To adjust the bearings, remove the 
tach and speedometer, the handlebars, 
the large steering stem nut at the back of 


22-26 ft lbs 

18-24 ft lbs 
12— 13 ft lbs 
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TS-250R front fork assembly 


1. Front fork oiwrnbly 

2. Right fork iRtfor 

3. Loft fork ilid#' 

4. Fork tub* 

5. Slidor nut 

6. Slider bulking 

7. Slider nut O-rtng 

0. fork cop rrut O-rtng 
9. fe>it teal 
lu. Clearing item 
11. fork ipring 
1). Spring guide 
13. Right headlight brocket 
J 4. Loft headlight brocket 


15. Brocket rubber mount 

16. Brocket guide 

17. Drain plug goiket 
IB. Drain plug 

19. Upper triple clomp 

20. Hondlebor clomp 

21. Fork top bolt 

22. Broke cable clip 

23. Screw 

24. Lockwaiher 

25. Wiring clip 

26. Steering item top bolt 

27. Top bolt wather 

21 Upper triple clomp pinch-bolt 


29. Lower triple clomp pinch-bolt 

30. LocKwather 

31 Hondlebor bolt 
32. Slider axle pinch-bolt 
33 Lockwoiher 

34. Steering item odjuiter nut 

35. Steering item top lower race 

36. Steering item bottom upper roc« 

37. Steering item top upper roc* 

38. Beoring boll (top) 

39. Beoring boll (bottom) 

40. Duit teol 

41. Steering item pinch-bolt 


the triple clamp, loosen the upper triple 
clamp pinch-bolts, and tap upwards with 
a soft-faced mallet to remove the triple 
clamp. 

4. Loosen or tighten the adjuster nut 
with the special wrench or with a blunt 
punch and hammer. Recheck the adjust¬ 
ment. 

5. If removal of the steering stew is 


nfccessitared by an inability to adjust the 
bearings correctly or to lubricate the as¬ 
sembly, remove the handlebars, fork 
legs, instruments, headlight and upper 
triple clamp, then remove the steering 
stem adjuster While loosening this nut, 
put your hand beneath the lower triple 
clamp and hold it in position. When the 
nut is removed frora the steering stem, 



Removing the upper triple clamp nut 



Special tool 
09940-10122 


Removing the steering head bearing top nut 



Installing the upper frame race 

very carefully lower the steering stem 
from the frame lug. Ball bearings will 
remain in the lower race, while the top 
set will be in the frame lug. 

6. Wash the bearings and the races 
with a solvent and check their condition. 

7. If any of the balls are rusted, pit¬ 
ted, or show flat spots, then all of them 
should be replaced. Should the surfaces 
of the races be pitted, rusted, or rippled, 
they should be replaced. Run your 
finger around the race*; the surfaces 
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should Ik* smooth and without indenta¬ 
tions or other imperfections. 

8. To replace the races, drive them 
out of the frame Ing with a hammer and 
a drift. The race on the steering stem can 
he removed with a hammer and chisel. 
Install new races in the frame lug with a 
suitable drift. Be sure that the races are 
full) pushed home and that they are 
aligned before refitting the steering 
stem. 

9. Smear the races with a good grade 
of bearing grease, and embed the bear¬ 
ing balls in the grease to hold them in 
place while the steering stem is in¬ 
stalled. 

10. After installation, adjust the bear¬ 
ings as described above. 


SWING ARM 

1. After removing the rear wheel and 
unbolting the shock absorbers at their 
lower mounts, check the swing arm for 
side-play. There should be none. If play 


exists, the swing arm bushings need re¬ 
placement. 

2. Remove the swing arm spindle 
nuts, and drift out the spindle. Pull the 
swing arm back and remove it from the 
frame. 

3. Bushings can be driven out. 

4. Lubricate the bushings with chassis 
grease before installation. 


Torque Specifications for 
Common Bolts® 


Bolt Diameter 

v 7tt) d 

"S” Stamped 
(ft lb i) 

5 

1.5-2.9 

2.2-4.4 

6 

2.9-5.1 

44-7.3 

8 

6.6-10 

9.5-17 

10 

13-20 

18-29 


© Unless otherwise noted. Bolt diameter refers to 
the size of the threads, not the socket size. 


Rear Shocks 

The rear shocks cannot be disas¬ 
sembled. If they leak oil, they must be 
replaced. 

Chassis Torque Specifications 


Torque (ft Ibi) 


Axle nuts 

26-38 

Axle capnuts 

11-18 

Brake anchor bolts 

7-11 

Upper triple clamp 

left anti right pinch-bolts 

14-22 

center pinch-bolt 

24-40 

Steering stem nut 

43-72 

Lower triple clamp 

left and right pinch-bolts 

18-25 

Handlebar bolts 

9-14 

Swing arm pivot shaft nut 

22-33 

Rear shock absorbers 

14-22 

Rear sprocket nuts 

40 

Disc brake caliper 

22-26 

Brake disc 

11-18 
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MODEL COVERAGE 

GT380 

GT550 

GT750 
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MAINTENANCE 

NOTH: Common maintenance proce¬ 
dures are explained in detail in "Gen¬ 
eral Information " 


LUBRICATION 


Engine 

Suzuki recommends SAK 30YV CCI nil 
for engine lubrication. 11 Suzuki CCI oil 
is not available, one of the types listed 
below will suffice. 

American Permalube SAK 30W 

Atlantic Atlantic Aviation SAE 30W 
Castrol Heavy Duty SAE 30W 

Culf Gulfpride SAE 30W 

Humble ESSO, ENCO, Humble 

SAE 30W 

Kendall Dual Action, Super Dutv 
SAE 30W 

Mobil Mobil A SAE 30W 

Phillips Sixty-Six SAE 30W 

Pure Super Duty Purelube 

SAE 30\\ 

Richfield Riehlube Premium SAE 30W 

Shell Shell X—100 SAE 30W 

Texaco Havoline SAE 30W 


Gearbox 


The gearbox (transmission) and clutch 
are lubricated by an oil bath. SAE 
20W/40 is recommended for all models. 



Ceurl>o\ oil level screw (1) 


CHECKING OIL 

A phillips head level screw is threaded 
into the right crankcase cover just behind 
the clutch housing. Check the oil level in 
the gearbox by removing the screw when 
the machine is parked on the eenterstand 
on a level surface. 

Oil should just begin to seep out of the 
level hole if the level is correct. 

Check oil on warm engine. 

CHANGING OIL 

NOTE: Oil should he changed when 

the entitle is warm. 



Grrtrt»o\ oil drain plug (1) 

942 


General Specifications 



07 3s« * 

C.TSSit 

G7750 

ENGINE 

Type 

two-stroke 

two-stroke 

two-stroke 

No. cylinders 

3 

3 

3 

Displacement (cc) 

371 

543 

738 

Bore x stroke (mm) 

54x5*1 

61 x 62 

70 x 64 

Compression ratio 

7.2; 1 

6.7 : I 

6.7 : 1 

Induction timing 

piston port 

piston port 

piston port 

Cooling system 

Ram Air System 

Ram Air System 

water-cooled 

TRANSMISSION 

Clutch type 

wet, multi-disc 

wet, multi-disc 

wet, multi-disc 

No. gears 

6 

5 

5 

Primary reduction ratio 

• 2.833 ; 1 

2.242 : 1 

1.673 : 1 

Final reduction ratio 

2.67 : 1 

2.500 : 1 

3.133 : 1 

TRANSMISSION 




Gear ratios : 1 

First 

2.333 

2.846 

2.846 

Second 

1.500 

1.736 

1.736 

Third 

1.157 

1.363 

1.363 

Fourth 

0.904 

1.125 

1.125 

Fifth 

0.782 

0.923 

0.923 

Sixth 

0.708 

— 

— 

IMBRICATION 

Engine 

CCI 

CCI 

CCI 

Transmission 

oil bath 

oil bath 

oil bath 


IGNITION 


System type 

battery and coil 

battery and coil 

batters and coil 

ELECTRICAL SYSTEM 
System voltage 

Generator 

12 v 

alternator 

12v 

alternator 

12v 

alternator 


CHASSIS 

Suspension 


Front Telescopic forks, oil-dampened 

Rear Swing arm with hydraulically-dampened springs 


Steering angle (r & 1) 

42° 

42 3 

40° 

Caster 

61° 

61° 

63° 

Trail (in.) 

4.6 

4.6 

3.74 

Wheelbase (in.) 

54.3 

57.7 

57.8 

Ground clearance (in.) 

5.7 

5.7 

5.5 

OVERALL DIMENSIONS 




Weight (dry) (lbs) 

377 

441 

507 

Length (in.) 

82.3 

86.4 

87.2 

Width (in.) 

32.1 

32.1 

34.0 

Height (in.) 

44.3 

45.7 

44.3 

TIRES 




Front 

3.00-19 

3.25-19 

3.25-19 

Rear 

3.50-18 

4.00-18 

4.00-18 


1. Even* 2,000 miles (after break-in), 
remove the crankcase filler cap, remove 
the drain plug at the bottom of the crank¬ 
case, and drain tin* gearbox oil into a con¬ 
tainer. 

2. Replace the drain plug, fitting it 
with a new washer as necessary, and add 
the correct amount and grade of oil 
through the filler cap. 

3. Gearbox capacities are: 

GT380J-K—3.0 pt (1420 cc) 

GT380L-A—3.2 pt (1500 cc) 

GT550—3.2 pt (1500 cc) 

GT750—4.7 pt (2200 L *c) 

NOTE; If the engine has been rebuilt , 


more oil trill hat e to be added before 
operation. This is because the normal 
oil change procedure leaics a certain 
amount oj the lubricant in the trans¬ 
mission. If the engine has just been re¬ 
assembled add: 

GT380 — 3.2 pt (15(H) cc) 

GT550 — 3.4 pt (16(H) cc) 

GT750 — 5.3 pt (2500 cc) 

Use the level plug to determine final 
level. 

Front Forks 

1. SAE 5W/20, 10W/20 or Automatic 
Transmission Fluid is recommended for 
the front forks. 
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2. To drain the fork oil, do one fork 
tube at a time. Place a container beneath 
the phillips head drain plug which is lo¬ 
cated at the lower portion of the fork sli¬ 
der. To drain the right fork tube, turn the 
forks all the way to the right; turn to the 
left to drain the left fork tube. 



Fork drain plug (2) 

3. After the oil has been allowed to 
drain for a couple of minutes, pump the 
forks up and down several times to expel 
all of it. Check the drain plug washer for 
condition, replacing it if need be, then 
refit the drain plug, and remove the cap at 
the top of each fork. 

4. Support the front wheel off the 
ground. Remove the filler cap at the top 
of each fork leg. Refill each fork tube with 
the correct amount and grade of oil. 
(Refer to the “Maintenance Data” chart 
at the end of this section. 


Cooling System (GT750) 

The cooling system capacity is 9.5 pt. 
(4.5 Itr). The system is filled at the factors 
with a solution of 50% antifreeze-and- 
summer coolant and 50% distilled water. 
This is the standard water-to-coolant ratio 
and it should be maintained unless the 
^machine is operated in extremely cold 
weather. In this case, see the “Coolant 
Solution” chart for appropriate mixing ra¬ 
tios. 

MAINTENANCE 

1. Check the coolant level daily. 

2. The correct solution level is 0.2-0.6 
in. (5-15 mm) from the bottom of the 
reservoir tank. Refer to the illustration. 
Maintain the level at this point. Note that 
a w hite level plate is located in the radia¬ 
tor filler pipe for visual checks. 

3. When adding coolant to maintain 
the solution level, use distilled water 
only. 

CAUTION: Tap water must never be 
used because of the uncertain proper¬ 
ties in various geographic locales (i.e., 
mineral content, etc.). 

4. Every two years or 20,000 miles, the 
cooling solution should be drained and 
refilled with a fresh amount. See below. 



Coolant Solution 


Operation Mixing 

in Air Temperature Ratio of 
Below OF) Antifreeze ( 

Amf. of Antifreeze/ 
Distilled Water for 

4.5 Itr (9.5 pt) 

%) (Itr) (pt) 

14 

30 

1.35/3.15 2.90/6.60 

5 

35 

1.60/2.90 3.40/6.10 

-4 

40 

1.80/2.70 3.80/5.70 

-13 

45 

2.00/2.50 4.20/5.30 

-24 

50 

2.25/2.25 4.75/4.75 


FLUSHING AND CHANGING THE 
COOLANT 

1. Remove the radiator cap. Remove 
the cooling system drain plug at the front, 
lower portion of the crankcase, and drain 
the solution. 

2. Flush the system by running a gar¬ 
den hose or the like through the system 
for several minutes. 

3. Replace the drain plug, and fill the 
system with water. 

4. Start and run the engine for about 
ten minutes. 



GT750 water drain plug 


5. Drain the system completely, and 
refill it with the proper mixture of dis¬ 
tilled water and antifreeze. 

NOTE: The drained water should be 
colorless; if not, refill and drain after 
running the engine as described above 
until the water is colorless. 

6. Add V 2 oz. (14 gr.) of Suzuki “Bars 
Leaks” or another reputable radiator anti¬ 
leak formula. If in a liquid form, the 
proper amount is 70 cc (0.15 pt). 

7. Run the engine for ten minutes, 
until the thermostat is open, then check 
the coolant level. Top it up with the cor¬ 
rect mixture of distilled water and an¬ 
tifreeze. After running the engine until 
hot, once again check the coolant level. 

CAUTION: Do not mix different 
brands of antifreeze. Also, keep an¬ 
tifreeze off painted surfaces, since 
they will be easily damaged by con¬ 
tact. 

Carburetor Linkage 

The carburetor linkage for 380 and 550 
L-A models is fitted with a pair of grease 
fittings at the tops of the throttle slide 
shaft holders. Chassis grease should be 
applied to the fittings until excess ap¬ 
pears at the shaft. 


Drum Brake Camshafts 

The brake opening cams should be at¬ 
tended to every 2,000 miles, and should 
receive a shot of chassis grease. 

Swing Arm Pivot Shaft 

Lubricate the swing arm pivot shaft 
with chassis grease every 4,000 miles. 


SERVICE CHECKS AND 
ADJUSTMENTS 

Air Cleaner 

1. The air cleaner may be either the 
paper element or the polyurethane 
(foam) type. 

2. If a paper element type is fitted, 
remove it from the machine (every 2,000 
miles or more often depending on condi¬ 
tions) by lifting up the rear of the gas tank 
slightly, removing the two air cleaner fit¬ 
ting bolts beneath the back of the tank, 
loosening the carburetor clamps, and tak¬ 
ing out the filter. Clean by brushing off 
dirt, and blow off any remainder with 
compressed air applied to the inside of 
the filter. After 3 such cleanings, the ele¬ 
ment should be replaced. 

3. If a “foam” type filter is fitted, re¬ 
move it every 2,000 miles by removing 
the fitting bolts beneath the rear of the 
tank, loosening the carburetor clamps, 
and taking out the air cleaner from the 
right-side of the machine. Divide the 
cleaner case in two by removing the six 
nuts. Then take out the filter element by 
removing the two phillips head screws. 
Wash the filter in gasoline. Squeeze it 
dry. Then give the filter a light coat of 
CCI or SAE 30W oil, squeeze out the 
excess and reinstall. 

Fuel Petcock 

The petcock is fitted w ith a filter screen 
and this should be cleaned periodically 
in gasoline. Remove any sediment from 
the bowl as well. 



Um > 


Removing the petcock sediment bowl (lett). 
Diaphragm case (1) and filter screen (2) 

Throttle Cables 

Throttle cable adjustment will deDend 
on the type of linkage used. Generally, 
on SC-series carburetors, 1972-73, the 
cables should be set to have about 2-3 
mm (0.08-0.1 in.) of free-play between 
the cable end and the adjuster on top of 
the carburetor for the GT550 and GT750; 
set the adjusters on the GT380 to give 3-5 
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mm (0.1-0.2 in.). 

1974 and later models use a dual-cable 
linkage. Use the cable adjusters at the 
carburetors so that when average thumb 
pressure (0.22-0.44 lbs./100-200 g) is ap¬ 
plied to either cable mid-way between 
the cable adjuster and the pulley, the 
cable will be deflected 3-5mm (0.12-0.20 
in.). 

Be sure that both cables have the same 
free-plav. 




Throttle* cable adjustment at tin* carburetor (GT550, 
GT750) 


The cable adjuster(s) at the twist-grip 
should be set to allow 0.5-1.0 mm 
(0.02-0.04 in.) on the GT750, and 1.0-2.0 
mm (0.04-0.08 in.) on the GT380 and 
GT550. 

After setting this adjustment, idle the 
engine and turn the handlebars lock-to- 
lock noting any increase or variation in 
idle speed. If the revs go up, the cables 
arc probably adjusted too tightly. Also 
check to make sure that the cables are not 
binding anywhere along the route from 
the twist-grip to the carburetors. 

On "J and ' K. * models, the throttle 
slides should be synchronized after set¬ 
ting the cable adjuster on the carburetor 
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Throttle cable* l\vi*t-grip udjustmenl <GT380, 
GT550) 

top and before setting the twist-grip ad¬ 
justment. 

Check the oil pump cable adjustment 
afterward. 

Oil Pump 

NOTE: Carburetor adjustments and 
throttle cable free-play must be set be¬ 
fore the oil pump. 

GT750L-A 

The oil pump rod adjustment can be 
checked after removing the oil pump 
cover. The lines on the pump lever and 
pump l>ody should align. 

If the throttle is opened all the way, the 
punch marks should align. 



Oil pump alignment marks (GT7501-A) 


OTHER MODELS 

1. Remove the oil pump cover. 

2. Remove the carburetor slide align¬ 
ment plug(s). 

3. Adjust the throttle cable(s) as de¬ 
scribed above. 

4. Turn the throttle so that the punch 
marks on the slides are at the top of the 
alignment plug holes. 

5. At this point, the alignment mark on 
the oil pump lever should be lined up 
with the line on the pump body. If it is 
not, turn the pump cable adjuster in or 


Proper oil pump cable adjustment. N’ote ihe posi¬ 
tion of the pump lescr anti the carburetor slide 


out (after loosening the locknut) so that 
the marks align. 

Clutch 

Two adjustments must be made: the 
clutch adjustment itself, and the clutch 
cable adjustment. 

GT750 

1 Remove the clutch cover. 

2. Run down the cable adjusters either 
on the crankcase or at the handlebar so 



Loosening the clutch adjuster locknuts (GT750) 



Clutch adjuster (3) and locknuts (2) (GT750) 


that the clutch lever (in the case) has a bit 
of free-play before clutch disengagement 
begins. 

3. The lever should have about 0.018 
in. (0.5 mm) of play. As necessary, loosen 
the clutch shaft locknut and adjust the 
inner nut until the proper amount of play 
is evident in the shaft. Tighten the lock¬ 
nut. 

4. Adjust the clutch cable using the ad¬ 
justers on the crankcase or the handlebar 
so that the clutch handlebar lever has 
0.12-0.16 in. (3—4 mm) of play before 
clutch disengagement begins. 



IU.I 2* » 


Selling clutch leser free-play wilh ihe handlebar 
cable adjuster (B) 
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GT380, GT550 

1. Remove the clutch cover. 

2. Run the clutch cable adjusters at the 
handlebar or the crankcase down so that 
the clutch cable has plenty of free-play. 



Clutch adjuster screw (B) and locknut (A) (GT380, 
CT550) 


3. Loosen the clutch adjusting screw 
locknut. 

4. Turn the clutch adjusting screw in 
until a bit of resistance is felt, then back it 
out V4-V2 turn, and tighten the locknut. 

5. Adjust the cable with the crankcase 
or handlebar cable adjusters so that there 
is about 0.16 in. (4 mm) of handlebar 
lever movement before clutch disengage¬ 
ment begins. 


Drive Chain 

The chain should have 0.6-0.8 in. 
(15-20 mm) of total up-and-down move¬ 
ment measured in the middle of the bot¬ 
tom chain run. The chain must be clean 
and well-lubricated before adjustment. 

To adjust the chain: 

1. Remove the rear axle nut cotter pin 
*and loosen the nut. 

2. Loosen both adjuster locknuts. 

3. Back off the rear brake adjustment a 
few turns. 

4. Turn the adjusting bolts IN to 
tighten the chain, OUT to loosen it. 

5. Turn both adjusters equal amounts. 


6. Check rear wheel alignment by re¬ 
ferring to the adjusting marks scribed on 
the swing arm. 

7. When the wheel is properly 
aligned, tighten the adjuster locknuts, 
the axle nut, and replace the cotter pin. 

8. Recheck chain adjustment. 

Brakes 

DRUM BRAKES 


After removing the reservoir cap, note 
that the brake fluid level should be ap¬ 
proximately at the level mark. 1974 and 
later models have a see-through reser¬ 
voir, so cap removal is not necessary. 
NOTE: The fluid should be set at this 
mark when new pads are fitted or 
when the hydraulic system is over¬ 
hauled or any component removed. 
The level will drop slightly as the pads 


Rear drum brakes should be adjusted 
so that the brake pedal moves about 
0.8-1.2 in. (20-30 mm) before the brakes 
fully contact the drum. 

Use the brake pedal adjuster, where fit¬ 
ted, to adjust pedal position for ease of 
operation. Then adjust the brake by turn¬ 
ing the adjustment nut on the brake rod. 

Note that the brake should be adjusted 
or at least checked each time the chain is 
adjusted. 

Front drum brakes are four-leading 
shoe units on the GT550 and GT750. 
Both cables must be adjusted so that the 
brakes fully contact the drum when the 
handlebar lever is pulled about 0.8-1.2 
in. (20-30 mm). 



Front brake lever play before brakes contact the 
drum 

DISC BRAKES 

Disc brakes need no attention other 
than an occasional check of fluid level 
and pad wear. 


wear. 

Check the brake pad wear, and replace 
them when they are worn to the red limit 
line. 

Refer to the “Chassis” section for brake 
system service procedures. 

If the brake lever feels spongy', bleed 
the system. This procedure can also be 
found in the “Chassis” section. 

BRAKE SWITCHES 

The rear brake light switch can be 
moved up or down on its bracket, to de¬ 
termine how quickly the brake light will 
go on when the brake pedal is applied, by 
moving the locknuts. 

The front disc brake switch is similarly 
adjusted by loosening the switch secur¬ 
ing screw and moving the switch forward 
or back. 



Front brake light switch (disc brake) 


Maintenance Data 



GT380J-K 

C.T380L-A 

GT550J-L 

GT5S0M-A 

GT750J-K 

GT750L-A 

Gas Tank (gal) 

4.0 

4.0 

4.0 

4.0 

4.5 

4.5 

Oil Tank (pt/cc) 

2.7/1280 

2.5/1190 

2.5/1190 

2.5/1190 

3.8/1800 

3.8/1800 

Transmission (pt/cc) 

3.0/1420 

3.2/1500 

3.2/1500 

3.2/1500 

4.7/2200 

4.7/2200 

Front Forks (oz/cc) 

7.1/210 

4.9/145 

7.9/235 

5.4/160 

7.9/235 

5.4/160 

© leg 

Chain freeplay (in./mm) 

0.6-0.8/15-20 

0.6-0.8/15-20 

0.6-0.8/15-20 

0.6-0.8/15-20 

0.6-0.8/15-20 

0.6-0.8/15-20 

Tire pressure (psi) 

front 

26 

26 

23® 

23® 

26© 

26© 

rear 

28© 

28® 

26© 

26© 

28© 

28® 

Cooling System (pt/cc) 

— 

— 

— 

— 

9.5/4500 

9.5/4500 


® Add 3 psi for two-up or high-speed 
© Add 2 psi tor two-up or high-speed 
© Add 4 psi for two-up or high-speed 
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Two t> |x*s of contact breaker assembly 



Contac t breaker assembly components 


1. ContocI point bose 

2. Contact point »el plot* 

3. Timing plate 


4. Aligning mark 

5. Movoble plate 


Both “Denso” and “Kokusan” contact 
breaker assemblies are used, and it is im¬ 
portant to find which manufacturer sup¬ 
plied the assembly for your machine 
when ordering parts. Refer to the illustra¬ 
tion comparing the two types of breaker 
assemblies. 


2. To adjust the gap, simply loosen the 
screw which secures the breaker point to 
its mounting plate; use a small screw¬ 
driver to move the breaker point by 
means of the small slot cut out of the as¬ 
sembly, until the correct gap is obtained. 
NOTE: The right and center breaker 
points (indicated by letters “R” and 
"L” stamped on the base plate) are 
mounted on movable mounting plates 
which are fastened to the base plate 
by two screws. These two screws are 
loosened to adjust ignition timing 
only, and it is not necessary to disturb 
them to set the point gap. 

Also note that the points for the left 
cylinder are mounted directly on the 
base plate , but it is still necessary to 
loosen only a single screw to set the 
K(*P- 

4. Tighten the adjusting screw, and re¬ 
check the gap with the feeler gauge. 

5. Repeat this procedure for the other 
two cylinders. 


Periodic Maintenance ’ 


Every 2000 Miles 

Clean and gup spatk pings 
Chock oil pump adjustment 
Change transmission oil 
Adjust carburetors 

Check cylinder and cylinder head fasteners 
Clean air filter 
Clean rind gaj> points 
Chassis lubrication 

Brake and clutch checks and adjustments 

Ever\ 1000 Miles 
be|>ltut' spark plugs 
Decarlxmi/o top end 
Clean fuel |)etcock 
Check steering stem bearings 
Clean oil tank outlet union filter 

Every 8000 Miles 
Change fork oil 
Overhaul carburetors 
Flush disc brake system 


tX) based on normal usage after break-in is com¬ 
pleted 

Recommended Lubricants 


Engine 

Suzuki CCI 

Transmission 
SAE 20W/-I0 

Front Forks 
SAE 5W/20 
SAE 10W/20 
ATE 

Disc brake System 
DOT 3 
DOT 4 

Control Cables 
10W-30 motor oil 
Craphite-based lubricant 
Molybdenum disulphite-base lubricant 

Instrument Cables 
Light-duty grease 

Wheel and Steering Stem Bearings 

Waterproof, medium-weight bearing grease 

Crease Fittings, brake cams, pivots 

Waterproof, medium-weight chassis grease 

Drive Chain 

Good quality lubricant developed specifically 
for motorcycle drive chains 


TUNE-UP 

NOTE: Common tune-up procedures 
are explained in detail in “General In¬ 
format ion” 


CONTACT BREAKER POINTS 


Replacement 

NOTE: Sew points are coated with a 
preservative to prevent the contact 
surfaces from rusting. Be sure to re¬ 
move the coating with a solvent before 
installing the points. 

1. To replace a set of points, remove 
the small nut and bolt which secure the 
wiring to the breaker point set, remove 
the adjustment screw, and take off the old 
set of points. 

2. When installing the new points, be 
sure that ihe fiber insulating washers are 
correctly located. 
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Adjustment 

NOTE: Always clean the points before 
gapping. 

1. Turn the engine over until any one 
of the points is fully open. Check the gap 
with the appropriate feeler gauge. The 
acceptable point gap for all models is 
0.30-0.40 mm (0.012-0.016 in.). 


IGNITION TIMING 

A dial gauge (to determine piston posi¬ 
tion) is necessary' for ignition timing. 
Sjnee all three machines use battery-and- 
coil ignitions, a test or continuity light or 
an ohmmeter/point checker can be used 
to find when the points separate. 



Cootact breaker assembly (GT750) 


1. Contact point boi* 

2 Condenier 

3. Contoct point ottembly 

4. Contoct point »*t plot* 


5. Contoct point shifting plot* 

6. Point br*ak*r cam 

7. Timing plot* 

8. Oil »*ol 


9. Comiholt inn*r bearing 

10. Circlip 

11. Comiholt outer bearing 
12 ComthoM 
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Adjusting the point gap 


1. Remove the points cover and the 
spark plugs. 

2. Clean and gap each of the points as 
described above. 

NOTE: For each model , (he timing of 
the LEFT cylinder must he set first. 
Note that the left cylinders contact 
breaker is mounted directly on the 
points assembly base plate. The entire 
base plate is moved to adjust the tim¬ 
ing of this cylinder , and this , quite nat¬ 
urally , will affect the timing of the 
other two cylinders. 

3. Fit the dial gauge into the left cyl¬ 
inder’s spark plug hole, then turn the 
engine over until the dial gauge needle 
peaks and begins to reverse direction. 

4. Turn the engine back and forth 
until the dial gauge indicates that the pis¬ 
ton has reached its highest point of travel. 
Let the piston stay in this position (TDC), 
then zero the gauge. 

5. Hook up your timing tester. Attach 
one lead to ground on the engine case, 
and the other to the movable point termi¬ 
nal for the left cylinder. Note that “L” is 
stamped adjacent to the left cylinder’s 
breaker points for identification. 

6. Refer to the “Tune-Up Specifica¬ 
tions” chart at the end of this section for 
the correct timing settings for your 
model. 

7. Turn the engine backward until 
the dial gauge indicates that the piston 
has moved the correct distance l>eIo\v 
TDC. 

8. At this point, your tester should in¬ 
dicate that the points have just opened If 
they have not, loosen the 3 screws which 
secure the breaker base plate, and turn 
the plate in the direction necessary so 
that the points are just beginning to open 
with the piston in the position above. 

9. After tightening the breaker base 
plate screws, recheck the left cylinder’s 
timing. 

10. Move the dial gauge to the right 
cylinder, and connect the tester to the 
points for the right cylinder (indicated by 
the “R” stamped on the base plate). Re¬ 
peat the procedure, as above, for check¬ 
ing the timing. 

If adjustment is needed, loosen the two 
screws which secure the contact breaker 
mounting plate to the base plate and 
move the mounting plate as needed to 
get the points to open at the correct point. 

11. Repeat the procedure for the 
center (“C”) points. 

CAUTION: Note that the piston posi¬ 
tion specifications for the center cylin¬ 


der of certain models is NOT the same 
as for the left and right cylinders. 

If an emergency situation arises, the 
timing can be approximately set using 
the marks on the timing rotor to set the 
piston position for each cylinder. For ex¬ 
ample, the left cylinder’s points should 
just open when the timing mark “L” on 
the timing rotor is aligned with the line 
on the casing. As described above, the 
left cylinder must be set first, then the 
right and center. Note that this can only 
be considered an approximate setting. 
The dial gauge and timing tester method 
is the recommended procedure. 

CARBURETOR ADJUSTMENTS 


Float Level 



Carburetor float height measurement 

To adjust the float level on these carbs, 
first remove the carburetor float bowl and 
float. Make sure that there’s no gas inside 
the float due to a pinhole leak, then refit 
the float and, holding the carburetor up¬ 
side down, lower the float gradually until 
the float tongue just touches the upper 
end of the needle. Now, measure the dis¬ 
tance between the float bowl gasket fit¬ 
ting surface and the bottom of the float 
(gasket removed). 

If the distance is less than specified, 
the fuel level is too high; if more than 
specified, too low. To adjust, bend the 
float tang only, never the mounting pivot. 

Refer to the “Tune-Up Specifications” 
chart at the end of this section for the cor¬ 
rect float level for your machine. 

Idle Speed and Mixture Adjust¬ 
ment 

“J” AND “K” MODELS 

Start the engine and bring it to operat¬ 
ing temperature before setting the idle 
speed. 

Be sure that the ignition timing is cor¬ 
rect. 



Checking throttle cable play at the carb adjuster (1) 


If possible, replace the standard spark 
plugs with ones of a slightly hotter heat 
range while setting the idle speed. 


1. After setting the cable free-plav 
with the carburetor cap adjusters (see 
“Maintenance”) screw each of the pilot 
air adjustment screws in until it is lightly 
seated, then back it out the specified 
number of turns: 

GT380, GT550 VA turns out 
GT750 IV 2 turns out 

2. Screw in each of the throttle stop 
screws until lightly seated, then back 
each of them out an equal amount (about 
3 V 2 turns). 

3. Refer to the accompanying illustra¬ 
tion to clarify the procedure. Basically, it 

ADJUST 


o 



ADJUST 

O 




o 




Five steps for adjusting the idle speed and mixture 

947 


















































































































































































Suzuki Triples 



Adjusting llu* idle* speed 


involves disconnecting one cylinder, 
then setting the idle speed on one of the 
two remaining running cylinders. 

a. With the engine running, discon¬ 
nect the spark plug lead of the right 
cylinder, anil set the idle speed of the 
two running cylinders to 1100 rpm by 
turning the throttle stop screw of the 
center cylinder carburetor only. 

b. Reconnect the right cylinder plug 
lead, disconnect the center cylinder 
lead. Then set the idle speed to the 
same rpm as above, using the throttle 
stop screw for the right cylinder carbu¬ 
retor only. 

e. Reconnect till* center cylinder 
spark plug lead; disconnect the left cyl¬ 
inder lead. Note the rpm reading on 
the tachometer. Call this value “X” 
rpm. 

d. Connect the left cylinder lead; 
disconnect the right cylinder lead. Use 
the throttle stop screw of the left cylin¬ 
der carburetor to adjust the tachometer 
reading to “X” rpm. 

e. Now connect the right cylinder 
lead so that the machine is firing on 
three cylinders. Turn each of the throt¬ 
tle stop screws out an equal amount to 
bring the idle speed to 1000 rpm 
(GT750) or 1100 rpm (GT380, GT550). 

4. Proceed to throttle slide synchro¬ 
nization. 

GT380 r GT550 “L-4” MODELS 

1. Make the adjustments when the 
engine is at operating temperature. Be 
sure that all items in the ignition systems 
(plugs, points, etc.) have been correctly 
set. 

2. Adjust throttle cable free-play (see 
"Maintenance*'). 

3. Turn each pilot air screw in until it 
is seated, then back each out the number 
of turns shown in the "Tune-Up Specifi¬ 
cations" chart. 

4. Using the idle speed wheel, set idle 
at 1500 rpm. 

5 Refer to the illustration "Five steps 
for adjusting the idle speed and mixture.” 
The procedure for L-A models is essen¬ 
tially the same as for J-K models outlined 
above 
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a. Disconnect the right cylinder’s 
spark plug cap, and adjust the throttle 
slide adjustment nut on the center cyl-' 
inder so the engine will run at 1000 
rpm. 

b. Reconnect the right cylinder; dis¬ 
connect the center cylinder's plug lead 
and use the right cylinder’s slide ad¬ 
justment nut to set idle at 10(K) rpm as 
before. 

e. Connect the center cylinder. Dis¬ 
connect the left cylinder’s plug lead 
and note engine rpm. 

d. Connect the left cylinder’s lead. 
Disconnect the right cylinder’s lead. 
Note engine rpm. Use the throttle slide 
adjustment nut of the left, cylinder to 
adjust idle speed to the same value ob¬ 
tained in Step "e.” 

e. With all cylinders connected, rev 
the engine a few times to clean the 
plugs, and set idle speed to 1100 rpm 
with the idle speed wheel. 


GT750 “L-A" MODELS 

1. Make adjustments when the engine 
is at operating temperature. Adjust 
points, plugs, ignition timing and throttle 
cables before this procedure. 

2. Turn each pilot screw in until 
lightly seated, then hack each out l A turn 
for GT750L or 3 A turns for FT750M-A. 

3. Turn the idle speed screw to 
achieve an idle speed of 3000 rpm. 

4. Disconnect the left and center spark 
plug caps. Adjust the idle speed screw so 
that the engine idles at 1000 rpm. 

5. Connect the lead for the center cyl¬ 
inder; disconnect the lead for the right 
cylinder. Adjust the center cylinder's 
throttle stop screw to obtain an idle of 
1000 rpm. 

6. Connect the lead for the left cylin¬ 
der. Disconnect the lead for the center 
cylinder. Adjust the left cylinder’s throt¬ 
tle stop screw to obtain an idle speed of 
1000 rpm. 

7. Connect all three leads, rev the 
engine a few times to clean off the plugs; 
set idle speed to 1000 rpm using the idle 
speed screw. 


Throttle Slide Synchronization 
“J” AND “K” MODELS 

1. Accomplish the setting of the cable 
adjusters and the idle speed and mixture 
as described above. 



SC-scrics carburetor pilot air screw (1) ant! throttle 
slop screw (2) 


2. Remove the carburetor alignment 
hole plugs. 

3. Turn the twist-grip about half-open, 
so that the punch marks on the carburetor 
slides are aligned with the upper surface 
of the alignment hole. 

4. Use the cable adjusters on each car¬ 
buretor can to bring the slides into align¬ 
ment. Refer to the illustration of the cor¬ 
rect slide alignment. 



Correct throttle slide alignment 



Incorrect throttle slide adjustment 


5. Replace the alignment hole plugs. 

6. Set the throttle cable adjuster near 
the twist-grip to give the following cable 
free-play: 

GT380, GT550 1-2 mm (0.04-0.08 
in.) 

GT750 0.5-1.0 mm (0.02-0.04 

in.) 

7. After all adjustments have been 
made, start the engine, and turn the 
handlebars lock-to-loek and note any 
variation in engine speed. This would in¬ 
dicate that the cable was adjusted too 
tightly, or that the throttle cable is bind¬ 
ing or being pinched somewhere along 
its route. 

NOTE: After throtth cable adjust¬ 
ments , always check the oil pump 
cable adjustmetit. liefer to “Mainte¬ 
nance. " 

“L-A“ MODELS 

Because of the pulley and linkage 
used, slide synchronization is not usually 
necessary unless the linkage has been 
disassembled. In any event, removal of 
the carburetors and linkage is necessary'. 
Refer to "Fuel System” for procedures. 
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Tune-Up Specifications 


Spark Plugs 
( XCK/ND) 

Spark Plug Gap 
(in./mm) 

Breaker Point Gap 
(in. mm) 

Jgnifion Timing (mm) 

Pilot 

Screw 

(turns 

out) 

Idle 

Speed 

(rpm) 

Float Level 
(in., mm) 

NGK 

XD 

H 

C 

L 

CT380J, K 

B-7ES/W22ES 

0.028-0.032/0.7-0.8 

0.024-0.028/0.6-0.7 

0.012-0.016/0.3-0.4 

2.99 

2.93 

2.99 

IVi 

1100 

0.96/24.3 

CT380L 

B-8ES/W24ES 

0.028-0.032/0.7-0.8 

0.024-0.028/0.6-0.7 

0.012-0.016/0.3-0.4 

2.40 

2.40 

2.40 

w* 

1100 

1.01/25.8 

GT380M 

B-8ES/W24ES 

0.028-0.032/0.7-0.8 

0.024-0.028/0.6-0.7 

0.012-0.016/0.3-0.4 

2.30 

2.25 

2.30 

lYt 

1100 

1.01/25.8 

CT380A 

B-8ESAV24ES 

0.028-0.032/0.7-0.8 

0.024-0.028/0.6-0.7 

0.012-0.016/0.3-0.4 

2.09 

2.05 

2.09 

IV* 

1100 

1.01/25.8 

GT550J, K 

B-7ES/W22ES 

0.028-0.032/0.7-0.8 

0.024-0.028/0.6-0.7 

0.012-0.016/0.3-0.4 

3.37 

3.37 

3.37 

IV* 

1100 

0.96/24.3 

CT550L 

B-7ES/W22ES 

0.028-0.032/0.7-0.8 

0.024-0.028/0.6-0.7 

0.012-0.016/0.3-0.4 

3.37 

3.37 

3.37 

i% 

1100 

1.01/25.8 

GT550M, A 

B-8ES/W24ES 

0.028-0.032/0.7-0.8 

0.024-0.028/0.6-0.7 

0.012-0.016/0.3-0.4 

3.37 

3.37 

3.37 

m 

1100 

1.01/25.8 

GT750J, K 

B-7ES/W22ES 

0.028-0.032/0.7-0.8 

0.024-0.028/0.6-0.7 

0.012-0.016/0.3-0.4 

3.64 

3.42 

3.64 

IV* 

1000 

1.07/27.3 

GT750L 

B-6ES/W20ES 

0.028-0.032/0.7-0.8 

0.024-0.028/0.6-0.7 

0.012-0.016/0.3-0.4 

3.64 

3.42 

3.64 

V* 

1000 

1.08/27.6 

GT750M 

B-8ES/W24ES 

0.028-0.032/0.7-0.8 

0.024-0.028/0.6-0.7 

0.012-0.016/0.3-0.4 

3.62 

3.42 

3.62 

■n 

1000 

1.08/27.6 

GT750A 

B-8ES/W24ES 

0.028-0.032/0.7-0.8 

0.024-0.028/0.6-0.7 

0.012-0.016/0.3-0.4 

3.63 

3.42 

3.63 

** 

1000 

1.08/27.6 


ENGINE AND 
TRANSMISSION 


NOTE; For engine component inspec¬ 
tion techniques and procedures , refer 
to “Engine Rebuilding” under the 
General Information section. 


ENGINE SERVICE 

Removal 

GT380 

1. Clean the engine thoroughly be¬ 
fore removal. 

2. Shut off the fuel petcock, and dis¬ 
connect the fuel lines at the petcock. 

3. Free the gas tank from its mounts, 
lifting it up at the rear and removing it 
from the machine. 

4. Disconnect the 3 spark plug wires 
from the spark plugs. 

5. Disconnect the alternator wires at 
the plastic couplers beneath the left side 
cover. 

6. Disconnect the contact breaker 
point wires at the coupler. 

7. Disconnect the oil line at the bot¬ 
tom of the oil tank, catching the oil in a 
container, or plugging the hole. Remove 
the drain plug for the transmission oil at 
the bottom of the crankcase, and allow 
the oil to drain for several moments. 

8. Loosen the clamps which secure 
the left-side carburetor to the manifold 
and to the air cleaner, and pull the carbu¬ 
retor free, placing it carefully out of the 
way. The carburetors are located by a pin 
on the manifold. Do not twist or tilt the 
unit while removing. 

9. Loosen the clamps which secure 
the center and right-side carbs to the air 


cleaner, then remove the air cleaner from 
the machine. 

10. Loosen the clamps securing the 
center and right carburetors to the mani¬ 
fold, and pull off the carbs. 

On 1974 and later models, disconnect 
the throttle cables and remove the carbs 
together after loosening the clamp screws 
and removing the air cleaner. 

11. Remove the oil pump cover just 
beneath the right carb; disconnect the oil 
pump cable. 

12. Disconnect the tachometer cable 
at the engine. Remove the rear brake 
light switch from its bracket. 



Removing the oil pump cover 


13. Remove the right-side rider’s foot- 
peg; pull off the rear brake pedal. 

14. Remove the nuts which secure the 
exhaust pipe clamps to the cylinders, 
then remove the passenger footpegs. Re¬ 
move the right and left exhaust pipes and 
mufflers. Loosen the clamps securing the 
center mufflers to the exhaust pipe, and 
pull the mufflers back untd they are free 
of the pipe. Then remove the pipe. 


15. Remove the left rider’s footpeg, 
then loosen the pinch-bolt and pull the 
gearshift lever off the splined shaft. 

16. Remove the clutch adjuster cover 
(left-side). 

17. Remove the countershaft sprocket 
cover. Remove the 3 bolts, and remove 
the countershaft sprocket from the shaft. 
Move the chain out of the way so that it 
will not interfere with the engine re¬ 
moval. 

18. Remove the Ram Air cover. 

19. Remove all of the engine mounting 
nuts and bolts, take out the rear engine 
mounting plates, and take the engine out 
of the frame. 



Removing the rear engine mounting plate 



Engine mounting bolt locations 
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GT550 

1. Clean tilt* engine thoroughly prior 
to removal. 

2. Shut tho fut*I petcock oil, and dis- 
I'omu'i’t tilt* lut’l lint* at tlu* petcock Re¬ 
move tlu* rubber strap smiling tlu* hack 
of tile gas tank, ami lilt up the back ol the 
tank and remove it from the machine. 

3. Disconnect the negative lead of 
the batten at the batten terminal. 

4 Heimne the 3 spark plug caps from 
the plugs. Disconnect the contact breaker 
wires at the plastic coupler beneath the 
right side cover. 

5. Remove the rear brake light switch 
from its bracket. Then remove the brake 
pedal after removing tlu* right footpeg 
and loosening the rear brake cable. 

6. Disconnect the tachometer cable 
at tlu* engine. 

7. Disconnect the starter motor lead 
.it the solenoid located beneath the left 
side cover. 

8. Disconnect the alternator wires at 
the plastic couplers beneath the left side 
cover. Note that tlu* alternator coupler 
and the rectifier coupler are similar in ap¬ 
pearance, but have different markings. 
Be certain that they are properly con¬ 
nected upon reassembly. 


-N- 



HetlifuT (lop) ami alternator coupler designations 

9. Remove the oil pump cover, then 
disconnect the cable from the pump lever 
and from the engine. 

10. Remove the oil line at the tank. Hi¬ 
ther catch the oil in a container, or plug 
the hole in the tank with a rubber plug 
(an inner tube valve cap should work). 

11. Drain off the transmission oil. 

12. Loosen tlu* clamps which secure 
tlu* air cleaner to tlu* carburetors and re¬ 
move the air cleaner (1” and “K” mod¬ 
els). 

13. Loosen the clamps securing the 
carhs to the manifold, and remove them. 
Pull the carburetors straight off the mani¬ 
fold. Do not attempt to twist or turn them 
as they are located by a pin on the mani¬ 
fold. ' 

NOTE: On 11)74-7 6 models which use 
a pulley ami linkage assembly to open 
and close the carburetor slides , the 
throttle cables must he disconnected, 
and the carburetors taken out 
together. 

hi. Remove tlu* left-side rider s foot- 
peg. Loosen tlu* pineh-bolt and remove 
the gearshift lever from the splined shaft. 

15. Remove the clutch mechanism 
cover, and then the countershaft sprocket 
eov er. 
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16. Remove the 3 holts which secure 
the countershaft sprocket to tlu* shall, 
then turn tlu* locking plate hall a pitch ol 
the splines until it can be removed from 
tlu* shaft. Remove tlu* sprocket bv pulling 
it oil. Arrange the chain so that it will 
not interfere with tlu* engine removal. 

17. Remove tlu* Rain Air cover. 

18. Remove tlu* nuts which secure the 
exhaust pipe clamps to the cylinder. Re¬ 
move the passenger lootpegs. Take oil 
tlu* right and left liuilllers and exhaust 
pipes. 

19. Loosen the t lamps which secure 
the center nuilllers to the center exhaust 
pipe, and pull the mufflers hack ami Iree 
from the pipe. Remov e the'exhaust pipe 
from the machine. 




Removing ihe rear engine mounting plate 


20. Remove all of the engine mounting 
nuts and bolts, the rear engine mounting 
plates, and remove tlu* engine from the 
right-side of the frame. 

GT750 

1. Drain the cooling system by loos¬ 
ening the water drain plug at the front, 
center, of the engine. Drain the transmis¬ 
sion oil. 



\Vali*r drain plug location 


Disconnect tlu* oil feed line at the oil 
tank and either drain tlu* oil or plug the 
tank. 

2. Disconnect the starter motor lead 
from tlu* buttery terminal. 

3. Shut oil tlu* fuel pctcnck, discon¬ 
nect the fuel lines at the pc truck, and 
remove the gas tank by detaching tlu* 
rubber strap from the rear of the tank and 
sliding tlu* tank back and up from the 
frame mounts. 

4. Disconnect the radiator inlet 
hose, and remove* the Ian assembly 
and bracket. 

5. Remove tlu* passenger footpegs, 
loosen the muffler clamp screws, and re¬ 
move the exhaust pipe bolts on the cylin¬ 
der head. Remove the exhaust system. 

6. Remove the left side cover, which 
will expose the electrical connections. 
Refer to the accompanying illustration. 
Disconnect the alternator (I), contact 
breaker (2), and starter motor (3) leads, 
and then disconnect the ground wire 
from the frame. 



Alternator (1), contact breaker (2), and Ntarter motor 
(3)leads 


7. Remove tlu* air cleaner by remov¬ 
ing the set holts on top and the 3 carbure¬ 
tor clamp screws. 

8. Remove the left-side footpeg, the 
shift lever, and the countershaft sprocket 
cover. Bend down the locktah on the 
countershaft sprocket nut, remove tin* 
nut, and pull off the sprocket. It is not 
necessary to disconnect tlu* chain. Ar¬ 
range tlu* chain out of the way so that it 
does not interfere with the engine re¬ 
moval. 

9. Disconnect the clutch, oil pump, 
and tachometer cables at the engine. Dis¬ 
connect the carburetor cables and re¬ 
move the carburetors. 

10. Remove the right-side footpeg and 
the rear brake pedal. 

11. Remove the engine mounting nuts 
and Dolts, the mounting plates, and take 
the engine out of tlu* frame. 


Installation 
ALL MODELS 

To install tin* engine, reverse the re¬ 
moval procedure. It is important that 
all important nuts and holts he properly 
tightened. Torque specifications are 
given at the end of this section. The 
joints of the exhaust pipe coupler tubes 
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should be coated with a temperature- 
resistant sealant before reassembly. 

New exhaust pipe gaskets (at the cylin¬ 
ders) should be used. Leave a gap of 1 
mm (0.04 in.) between the cylinder and 
the exhaust pipe clamp when installing 
the exhaust system. 



Cylinder head nul loosening order (GT380, CT550) 


TOP END 
GT380, GT550 

It is possible to remove the head and 
barrels with the engine still in the frame. 
To do this, remove the gas tank, discon¬ 
nect the spark plug leads; remove the 
Ram Air scoop, the carburetors, and ex¬ 
haust system. 

REMOVAL 

1. The cylinder head is a one-piece 
casting and is secured to the cylinders by 
12 thru-studs which are anchored in the 
barrels. 

2. Refer to the illustration for cylinder 
head nut loosening order. Loosen each 
nut about Va turn at a time until they are 
free of tension, then remove them com¬ 
pletely. 

3. Lift the head clear of the studs and 
remove it. Remove the head gaskets. If 
the head resists removal, tap lightly all 
around the head-barrels joint with a soft- 
faced mallet to free it. 

4. The 3 cylinders are separate, and 
each is secured to the crankcase by 4 nuts 
on studs which are anchored in the case. 
Each cylinder is removed separately. 

5. Pull out the SRIS hoses on the in¬ 
take side of the cylinders. Loosen the 
nuts for either outside cylinder gradually 
in a cross pattern, then remove the nuts 
and the washers beneath them. Pull off 
the cylinder, tapping gently on the un¬ 
derside of the fins to free it from the case 
as necessary. 

6. Remove the cylinder base gaskets. 

7. Pistons must be reinstalled into 
their proper cylinder; therefore, mark the 
position of each piston before removal. 
Stuff a clean, lint-free rag into the crank¬ 
case under the pistons. To remove the 
pistons, pry out the wrist pin circlips with 
a small screwdriver or needlenose pliers. 

The wrist pin can then be pushed out 
with a suitable sized drift. Discard the 
circlips. New ones must be used upon as¬ 
sembly. 

8. If, for some reason, the wrist pin 
will not yield to the normal method of 



Removing a piston wrist pin circlip 



Removing a wrist pin 


removal, low heat may be applied to the 
piston crown to aid removal. Take care 
that only the crown is heated, and that 
sparingly. 

INSPECTION 

1. Check the head for warpage. 

Note that each cylinder s mating sur¬ 
face must be checked as well as the 
overall head warpage. Observe the fol¬ 
lowing tolerances: 

a. No individual mating surface may 
be warped more than 0.03 mm (0.0012 
in.). 

b. No individual mating surface may 
be more than 0.1 mm (0.004 in.) below 
the line of the others. 

c. Total warpage of the head must 
not exceed 0.15 mm (0.006 in.). 

2. On the GT380, the top piston ring 
is wedge shaped, the upper surface of the 
ring being inclined 7° above the horizon¬ 
tal. 

The lower ring on the GT380 is flat. 


UPWARD 



Correct installation of the wedge-shaped piston ring 

On the GT550, both rings are wedge 
shaped. Needless to say, the rings on the 
GT380 are not interchangeable, and the 
wedged ring must always be installed in 
the top ring groove. 

On all rings, a letter stamped on the top 
indicates the side which must face UP¬ 
WARD. 

3. Standard ring end-gap is 0.15-0.35 


mm (0.006-0.014 in.). Rings must be re¬ 
placed if end-gap exceeds: 

GT380—1.0 mm (0.04 in.) 
GT550—0.7 mm (0.028 in.) 




Cylinder bore measurement points (A, B, and C) 


4. The cylinder bores should be 
checked for both taper and ellipticity. 
Measure the diameter of the bore at the 
top, middle, and bottom keeping the mi¬ 
crometer in the same plane; the readings 
should be taken at 6 mm (0.24 in.) below 
the top of the cylinder; 5 mm (0.20 in.) 
above the exhaust port; and 5 mm (0.20 
in.) below the intake port. 

Then take another set of readings at the 
same positions on the cylinder, but 90° 
from the first set. 

If the difference between the largest 
and smallest of the six readings exceeds 
0.1 mm (0.004 in.), the cylinders must be 
rebored to the next oversize, and then 
honed. 

Oversized pistons are available in di¬ 
ameters 0.5 mm and 1.0 mm greater than 
standard. 



Piston diameter measurement point 

5. Piston-to-cylinder clearance (stan¬ 
dard) is 0.045 mm (0.0018 in.). Determine 
the clearance by measuring the diameter 
of the cylinder bore at a point 20 mm 
(0.79 in.) below r the top of the cylinder, 
measuring from back to front of the cyl¬ 
inder. 

Measure the diameter of the piston at a 
point 26 mm (1.02 in.) above the bottom 
ton wrist pin. Maximum acceptable 
piston-to-cylinder clearance (used) is 0.1 
mm (0.004 in.). After this, the cylinders 
must be bored to fit oversized pistons. 
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NOTE: After boring the cylinder , the 
edges of the ports must be chamfered 
according to the dimensions shown in 
the illustration 



Port chamfer dimensions 


NOTE: Even if the cylinder has not 
been bored, check that the edges of the 
ports are not sharp. If they are, 
chamfer them with emery cloth or a 
small file. 

ASSEMBLY 

1. Be sure that the rings are correctly 
installed on the pistons, with the lettered 
side of the ring facing up. Note that the 
wedge shaped ring of the GT380 is in¬ 
stalled in the uppermost ring groove. 

2. Install each piston on its own con¬ 
necting rod, making certain that the 
arrow stamped on the piston crown 
points toward the EXHAUST port. Use 
new wrist pin circlips when refitting the 
pistons. Install the wrist pins using firm, 
steady pressure as on removal. 

3. Use new cylinder base and cylinder 
head gaskets. 


EXHAUST 

SIDE 



INLET 

SIDE 


The arrow on the piston crown must point toward 
the* exhaust port when the piston is installed 




The stamped side of the piston ring is installed fac¬ 
ing up 



locating pin 

ring 



locating pm 

Piston ring 


wrong 


Correct and incorrect installation of the rings 
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4. Arrange the rings so that the ring 
ends are aligned with the locating pin in 
each ring groove. This is most important. 

5. Lubricate the connecting rod small 
end, the rings, and the cylinder walls 
before installing the cylinders. Use CCI 
oil. 

6. Slide each cylinder down over the 
piston while compressing the piston 
rings with your fingers When the cylin¬ 
der is seated on the crankcase, tighten 
the cylinder nuts gradually and in an “x” 
pattern. 

7. Befit the cylinder heads and tighten 
the nuts gradually and in the pattern 
shown until the proper torque (18-29 ft 
lbs) is reached. 

8. Refer to the accompanying illustra¬ 
tion when installing the rubber intake 
manifold. Note that the notch “C” on the 
manifold must engage the rib on the cyl- 


D C B 


a 


Locating pins and slots insure correct carburetor 
alignment 



Exhaust pipe clamp clearance upon installation 





inder “D” which will allow proper in¬ 
stallation of the carburetors. 

9. When installing the exhaust pipes, 
allow 1-2 mm (0.04-0.08 in.) clearance 
between the cylinder and the exhaust 
pipe clamp. 

GT750 

REMOVAL 

1. It is possible to remove the cylin¬ 
der head and block without removing the 
engine from the frame. Loosen the water 
drain plug at the front, center, of the 
engine to drain the cooling system. Re¬ 


move the gas tank, disconnect the radia¬ 
tor inlet hose and remove it; loosen the 
water by-pass hose clamp; disconnect the 
spark plug caps; remove the exhaust 
pipes; remove the carburetors. 

2. Loosen the cylinder head nuts and 



Cylinder head nut and bolt loosening order 


Cylinder 



bolts gradually (about l A turn at a time) in 
the order shown. When there is no longer 
any tension on the nuts and bolts, remove 
them all and take off the cylinder head. 
Remove the head gasket. 

3. Remove the SRIS lines from the cyl¬ 
inder. Remove the cylinder set nut be¬ 
hind the right cylinder. Lift the cylinder 
up and free of the pistons. 

CAUTION: Do not allow the pistons 

to strike the cylinder studs when they 

drop free of the cylinder. 

4. Remove the cylinder base gasket. 

5. Pistons must be reinstalled into 
their proper cylinder; therefore, mark the 
position of each piston before removal. 
Stuff a clean, lint-free rag into the crank¬ 
case under the pistons. To remove the 
pistons, pry out the wrist pin circlips with 
a small screwdriver or needlenose pliers. 

The wrist pin can then be pushed out. 
Discard the circlips; new ones must be 
used upon assembly. 

6. If, lor some reason, the wrist pin 
will not yield to the normal method of 
removal, low heat may be applied to the 
piston crown to aid removal. Take care 
that only the crown is heated, and that 
sparingly. 

Be sure that each wrist pin is installed 
with its own piston upon reassembly. 


INSPECTION 

1. Cheek the head for warpage. Warp- 
age exceeding 0.04 mm (0.001 in.) must 
be remedied. 

2. Wrist pin play in the rod small end 
should not exceed 0.05 mm (0.002 in.). 

3. Note that both rings on the CT750 
pistons are wedge-shaped. 

Maximum allowable ring end-gap is 
0.7 mm (0.027 in.) Replace the rings if 
the end-gap exceeds this figure. 

Standard ring end-gap is 0.15-0.35 mm 
(0.006-0.014 in.). 



























4. Piston ring side-clearance should be 
0.030-0.095 mm (0.001-0.004 in.). If side- 
clearance is excessive, replace the rings. 

5. Refer to GT380, GT550 “Inspec¬ 
tion” for bore measurement points. 

Although the procedures are similar for 
the GT750, specifications are different. 
Note the following: 

a. If the difference between the 
largest and smallest of the six cylinder 
bore measurements exceeds 0.07 mm 
(0.0028 in.), bore and then hone the 
cylinders. 

b. Standard cylinder bore is 
70.000-70.015 mm'(2.7559-2.7565 in.). 
If any of the readings exceed this mea¬ 
surement by more than 0.07 mm 
(0.0018 in.), the cylinders must be 
bored. 

c. Standard piston diameter is 
69.950-69.965 mm (2.7539-2.7545 in.). 
Piston diameter is measured at a point 
32 mm (1.26 in.) above the bottom edge 
of the skirt and perpendicular to the 
piston wrist pin. 



Piston diameter measurement point 


d. Standard piston-to-cylinder clear¬ 
ance is 0.045-0.055 mm (0.0018-0.0022 
in.) and may be determined by sub- 
tracting the diameter of the piston from 
the largest of the cylinder bore mea¬ 
surements obtained. Maximum allow¬ 
able clearance is 0.07 mm (0.0028 in ). 

e. Another method of checking the 
clearance is to insert a feeler gauge of 
the proper thickness into the bore, and 
then insert the piston. Using a spring 
scale, pull out the feeler gauge. Be¬ 
tween 2.2-4.4 lbs (1-2 kg) should be 
sufficient to pull out the feeler gauge. 



Checking piston-to-cylinder clearance with a feeler 
gauge and spring scale 


f. Oversized pistons are available in 
two sizes: 0.5 and 1.0 mm. These pis¬ 
tons have the following diameters: 

1st oversize 

(0.5 mm): 70.450-70.465 mm 

(2.7736-2.7742 in.) 


2nd oversize 

(1.0 mm): 70.950-70.965 mm 

(2.7933-2.7939 in.) 

Note that when reboring the cylin¬ 
ders, the dimension of the bore will be 
determined by the diameter of the pis¬ 
tons to be used plus the specified clear¬ 
ance. 

g. Whenever the cylinders are 
bored, they must be honed as well. 
Also, it is necessary to chamfer the 
edges of the ports whenever boring is 
accomplished. The ports should be 
chamfered to the dimensions shown in 
the accompanying illustration. 



h. If piston-to-cylinder clearance ex¬ 
ceeds 0.07 mm (0.0028 in.) and the 
bore does not show excessive taper or 
wear, it may be possible to bring the 
clearance within tolerance by replac¬ 
ing the piston. The cylinder will still 
have to be honed, however. 

6. Check the cylinder block top sur¬ 
face for warpage with a straightedge (as 
shown), or by placing the block, upside 
down, on a known flat surface. Deter¬ 
mine the degree of warpage by probing 
around the mating surface with a feeler 
gauge. If the warpage exceeds 0.05 mm 
(0.002 in.), the mating surface must be 
lapped, or the block replaced. 



Checking the cylinders for warpage 


7. If the proper equipment is avail¬ 
able, the block should be checked with 
air pressure for tightness. No leakage 
should be detected at a pressure of 3 
kg/cm 2 (42.6 psi). 

ASSEMBLY 

NOTE: Pistons must be installed in 
their original locations. If new pistons 
are fitted , note that the crown is 
stamped with either an “R” or “L.” 
“R” pistons are always installed in the 
right cylinder , while “L” pistons are 
installed in the left and the center cyl¬ 
inders. 

1. Be sure that the piston rings are 
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correctly installed, lettered side UP. If 
old rings are used, be sure that they are 
installed in their former location on the 
piston they came from. 

2. Install each piston on its connect¬ 
ing rod, making certain that the arrow 



stamped on the piston crown points to¬ 
ward the EXHAUST port. Use new wrist 
pin circlips when refitting the pistons. 

3. Replace the 3 water passage 
O-rings at the front (top) of the crankcase 
with new ones. Fit a new cylinder base 
gasket. 

4. Arrange the piston rings so that the 
ring ends are aligned with the locating 
pin in each ring groove. This is very im¬ 
portant. 

5. Lubricate the connecting rod small 
end, the rings, and the cylinder walls 
before installing the cylinder block. Use 
CCI oil. 

6. Piston ring compressors should be 
used to hold the rings in while the block 
is fitted over the studs and slipped down 
over the pistons. 

7. Replace and tighten the cylinder 
set nut. 

8. Refit the cylinder head, and 
tighten the nuts and bolts in the order 
given for loosening. The nuts and bolts 
should be tightened in small increments 
until the proper torque is reached: 

8 mm nuts and bolts—13.0-15.9 ft lbs. 
10 mm bolts—21.7-29.0 ft lbs. 

9. Reconnect the SR1S lines to their 
fittings on the block. 

10. Continue assembly in the reverse 
of the disassembly procedure. 


CRANKCASE COVER 
ASSEMBLIES 

On all three models, the crankcase 
covers contain the clutch, alternator, and 
breaker point assemblies. 

NOTE: On all models y removing the 
alternator requires the use of special 
tools. 

GT380 

LEFT CRANKCASE COVER AND 

ALTERNATOR 

Removal 

1. Remove the left footpeg. Remove 
the gearshift lever pinch-bolt and (care¬ 
fully) pull the lever off the splined shaft. 

2. Remove the clutch adjuster cover 
screws and remove the cover. 

3. Remove the alternator cover screws, 
and take off the cover. Note that this 
cover Is fitted with a gasket. 
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*- 45mm (1 77 in) n 



- 60mm (2 73 in)- 


Two t> |H*s of rotor pul U r 45 nun length (lop) for llit* 
Kokusan and 60 mm for the Denso rotors 

4. Disconnect the Neutral switch wire 
from the switch. 

5. Remove the 3 stator screws, then 
take off the stator. 

NOTE: If a Nippon Denso alternator 

i.v fitted, lift the carbon brush off the 

slip-ring by hand while removing the 

stator. 

6. Two types of alternator are fitted, 
therefore a different rotor puller is 
needed depending on which type you are 
working with. 

The Nippon Denso alternator requires 
a puller with a 60 mm (2.36 in.) 

unthreaded portion. 

The Kokusan Denki alternator requires 
a puller with a 45 mm (1.77 in.) 

unthreaded portion. 

7. If the engine has been removed 
from the frame, or the cylinders remov ed, 
lock the crankshaft in place with the spe¬ 
cial tool (No. 09910-20113) placed under 
the piston. 

If the engine is still in the frame, and 
the cylinders have not been removed, 
place the transmission in First gear, and 
have an assistant apply the rear brake 
while removing the rotor. 

8. Remove the rotor bolt, then use the 
special tool and remove the rotor itself. 
To remove the rotor, tighten the puller to 
6.6-10 ft lbs. 

9. To gain access to the countershaft 
sprocket, remove the sprocket cover after 
disengaging the clutch cable from the 
clutch release mechanism, and unscrew¬ 
ing the cable adjuster from the sprocket 
cover. The sprocket cover is secured by 4 
screws. 

Inspection 

1. All electrical tests are given in the 
“Electrical Systems” section. 

2. Check that the rotor does not have 
scoring or wear marks on it, as it might if 
it has contacted the stator. 

Assembly 

1. Reverse the removal procedure. 

2. When refitting the stator, take care 
that the carbon brush (if fitted) is held out 
of the way while the stator is positioned. 

3. Make sure that the stator and rotor 
are separated by an even air gap all the 
way around. Move the stator on its 
mounting screws as necessary to achieve 
this. 

4. If the rotor and stator touch at any 
point, one of them is not mounted cor¬ 
rectly. 

5. Tighten the rotor bolt to 6.6-10 ft lbs. 

RIGHT CRANKCASE COVER 
COMPONENTS 

The right crankcase cover contains the 
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breaker point assembly, and removing 
the cover will reveal the clutch assembly 
and the crank and kickstarter drive gears. 

A special tool is sometimes necessary 
to remove the clutch hub. It must be held 
stationary while the hub nut is removed. 

Removal and Disassembly 

1. Drain the transmission oil. 

2. Remove the right-side footpeg. 

3. Remove the breaker points inspec¬ 
tion cap. 

4. Disconnect the points wires, re¬ 
move the 3 base plate screws, and re¬ 
move the contact breaker assembly. 

5. Remov e the kickstarter pinch-bolt, 
and pull the kickstarter off the splined 
shaft. 



6. Remove the right crankcase cover 
securing screws. There are 9 of them; 
note that two are found inside the points 
compartment. 

CAUTION: It is not necessary to re¬ 
move the breaker cam nut to remove 
the right case cover. To attempt to do 
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]. Clutch houting 

2. Clutch hub thrutf wother 

3. Clutch hub 

4. Clutch hub nut 

5. Clutch hub nut lockwother 

6. Friction plot* 
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9 Clutch tpring 
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so will surely ruin the nylon breaker 
point gear which runs off the crank¬ 
shaft. 

7. Pull the case off. 

8. To remove the clutch assembly, 
loosen the six clutch spring bolts on the 
clutch pressure plate a bit at a time in a 
cross pattern, then remove the bolts, 
washers and springs. 

9. Remove the pressure plate, push 
crown, pushrod, then remove all of the 
metal and fiber plates from the clutch 
housing. 

10. Use a punch to bend down the 



clutch huh nut lockwasher. Then remove 
the nut. 

11 Take oil the clutch hub, thrust 
washer, and housing. 

12. Take oft the kiekstarter gear, the 
ratchet wheel, and the spring. 

13. To remove the crankshaft gears, 
first remove the crankshaft setting plate. 
Bend down the* tab on the lockwasher. 

14. Use the shop tool or a suitable sub¬ 
stitute to lock the right connecting rod 
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1 

Kickstorter shall 

12. 

Dowel pin 

2 

Ratchet wheel 

13 

Dowel pin 

3. 

Spring 

14. 

Shaft plug 

4 

Thrust washer 

15. 

Return spring 

5. 

Kiekstarter guide 

16 

Return spring guide 

6 

Stopper plate 

17. 

Washer 

7. 

Stopper washer 

18 

Shaft aif seal 

8 

Stopper bolt 

19 

Kiekstarter fever 

9 

Kiekstarter drive gear 

20. 

Rubber 

10. 

Shaft bushing 

21. 

Pinch-bolt 

n. 

Shaft bushing 

22. 

Lockwasher 


into place (so that the crank will not 
move), then remove the crankshaft gear 
nut and lockwasher. 

15. Pull off the contact breaker drive 
g-»ar, then the primary pinion. Note that 
both of these gears are keyed to the 
crankshaft. 

You should be able to remove the gears 
by hand. 


Inspection 

1. For clutch specifications refer to the 
chart at the end of this section. 

2. Note that the contact breaker earn is 
fitted to a shaft which rides on a ball bear¬ 
ing. Since the bearing is not subjected to 
any real load, it shot] Id be free of damage. 
Turn the shaft noting any excessive noise 
or any binding of the bearing. There 
should be no lateral shaft play. 

3. The points are driven from the 
crankshaft by a nylon gear on the end of 
the shaft. Check this gear for any damage 
to the teeth or other wear. 

4. If it is found necessary to remove 
the breaker earn assembly, remove the 
shaft nuts, nylon gear, timing plate, and 
pull out the shaft. An oil seal is fitted over 
the bearing. Alter removing the seal, take 
oft the bearing retaining circlip, and tap 
out the bearing from the inside of the 
ease. 

A new oil seal must be used upon reas¬ 
sembly. 

Assembly and Installation 

1. Reverse the removal procedure. 
Note the following points. 

2. Install the primary pinion woodruff 
key, then the pinion. Install the contact 
breaker drive gear key, then the gear. 

Tighten the crankshaft nut to 36 ft lbs. 
Install the crankshaft setting plate. Se¬ 
cure the plate screws with a thread lock¬ 
ing compound. 

3. Install the kiekstarter mechanism 
lining up the punch mark on the ratchet 
wheel with the punch mark on the shaft. 

4. Install the clutch assembly. Note 
the thrust washer between the hub and 
housing. W hen installing the plates, fit a 
steel plate first, then alternate friction 
and steel plates. When tightening the 
clutch hub nut, hold the housing as on 
removal. Tighten the nut to 36-43 ft lbs. 
Bend up the lockwasher tab. 

5. Tighten the clutch spring bolts 
gradually and in a cross pattern to 2.9-5.1 
ft lbs. 

6. Engine timing marks must be prop¬ 
erly aligned to accomplish ignition tim¬ 
ing. Proceed as follows: 

a. Turn the crankshaft so that the 
punch mark on the contact breaker 
drive gear is lined up with the mark on 
the crankshaft setting plate. 

b. Line up the scribed line marked 
“L” on the 3-pronged timing rotor with 
the mark on the crankcase cover. 

c. Match the locating pin on the 
crankcase with the hole in the right 
crankcase cover, and replace the cover. 
NOTE: A new gasket should always be 
installed. Also be sure to grease the 
lips of the kiekstarter oil seal before in¬ 
stalling the cover. 



Timing rotor correctly positioned for case cover in- 
siallation 

7. Refit and tighten the cover screws. 
Install the breaker plate. Be sure that the 
wires are correctly positioned so that 
they are not pinched between the plate 
and the inside of the cover. 

8. Adjust the clutch after assembly is 
complete. 

GT550 

LEFT CRANKCASE COVER AND 
ALTERNATOR 

The procedures for removing and in¬ 
stalling the right crankcase cover compo¬ 
nents on the 550 are essentially the same 
as described for the 380, above. Refer to 
that Section. 

RIGHT CRANKCASE COVER 
COMPONENTS 

Removal 

1. Drain the transmission oil if this 
has not already been done. Remove the 
right-side footpeg. 

2. Remove the kiekstarter lever 
pinch-bolt and carefully pull the lever off 
the splined shaft. 

3. Remove the right crankcase cover 
securing screws, and pull off the cov er. 

NOTE: It is not necessary to remove 
the breaker points. 

4. Loosen the clutch spring screws 
gradually and evenly. Then remove the 
screws, caps, and springs. Take off the 
pressure plate, the push crown, and the 
clutch plates. 

5. Bend down the tab on the clutch 
hul) nut lockwasher. W hile holding the 
clutch with the special tool, loosen and 
remove the clutch hub nut. 

6. Grasping the clutch housing AND 
the starter clutch gear with your hands, as 
illustrated, pull the assembly off the 
clutch shaft. 

NOTE: It is important that the starter 
clutch gear be taken off along with the 
clutch housing , or the other starter 
clutch components may drop off the 
housing when it is removed. 



Removing the clutc h hub nuf 
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Pulling t>t( the* (hitch housing ami starter clutch 
gear assembly 


7. Pull nut the gear shifter shaft. 

8. Remove the oil guide plate. The 
securing screws will ha\e to he removed 
with an impact driver. Remove the kick- 
starter shaft thrust washer. Take off the 
circlip, washer, spring, and ratchet 
wheel. 



Removing the gearshifler shaft 


9. Remove the starter motor cover. 
10. Remove the securing screws and 
take out the starter motor. 


/^l 1 

* 



Removing the oil guide plate 


Inspection 

1. For clutch specifications refer to 
the chart at the end of this section. 

2. The contact breaker assembly is 
mounted in the right side-cover, and is 
accessible after removing the small cover 
plate. The breaker cam is mounted on a 
shaft which is driven by the crankshaft 
primary gear. The shaft rides on two 
bearings. Since the hearings are not sub¬ 
ject to any real load, they should be free 
of damage. Turn the shaft noting any ex¬ 
cessive* noise or binding; cheek the shaft 
for lateral play. There should be none. 

3. The breaker i>oints compartment 
is kept free of oil by a seal installed be¬ 
neath the 3-pronged timing plate rotor. If 
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this seal is removed, it must be replaced. 
The seal should be replaced, as neces¬ 
sary, at the first sign of oil in the points 
ease. 

4. The breaker point shaft bearings 
are retained by a circlip aeeessile alter 
removing the oil seal. 

5. Check the condition of all gear 
teeth, noting any chipped or worn teeth. 

6. If the crankshaft primary gear is 
damaged, remove it by’ bending down the 
lockwasher, removing the tint, and pull¬ 
ing the gear off the crankshaft. Note that 
the gear is located by a woodruff key. 

7. Disassembly of the starter clutch is 
not recommended unless the unit is de¬ 
fective. 


THREAD LOCK 



Starter clutch securing screws 


With an impact driver, remove the 3 
phillips head screws which secure the 
starter clutch assembly to the hack of the 
clutch housing. Take off the cover plate. 
The starter clutch can be inspected in 
place. 


INNER RACE 

(part ol stanar clutch gear) 



HOUSING 

(connecting to primary gear) 


Starter clutch components 


Check the rollers and the housing cut¬ 
outs for wear or damage. Replace as nec¬ 
essary. 

NOTE: When refitting, he certain that 
the starter clutch housing screws arc 
secured with thread locking compound 
and arc installed with an impact 
driver . 

Assembly and Installation 

Reverse the disassembly procedure. 
Note the following; 

1. The ratchet wheel punch mark must 
be aligned with the mark on the kick- 
starter shaft. Turn the wheel so that the 
boss rests against the stopper plate. 

2. The oil guide plate screws should 
he secured with an impact driver. 

3. Torque the clutch hub nut to 36-43 
It lbs. Bend up the lockwasher tab. 

4. Torque the clutch spring screws to 
2.9-5.1 ft lbs. They should he tightened 
gradually and in a cross pattern. 

5. When installing the cover, note that 
the contact breaker cam shaft pin must he 
properly engaged with the primary gear. 

6. Adjust the clutch after assembly is 
complete. 


GT750 

LEFT CRANKCASE COVER 
COMPONENTS 

The breaker points are located beneath 
a cover at tlu* forward, left-side of the 
engine. Behind the points are the starter 
clutch assembly, water pump drive gear, 
electric starter gears, and the tachometer 
drive gear. The countershaft sprocket is 
beneath the rear left side-cover. 

Removal 

1. Drain the transmission oil. Discon¬ 
nect the tachometer cable at the engine. 

2. Remove the contact breaker cover 
plate. Marking the position of the stator 
will speed reassembly. Remove the 3 sta¬ 
tor securing screws, and take off the sta¬ 
tor. 

3. Remove the starter clutch cover. 
The contact breaker cam shaft assembly 
will come off with it. 

4. Remove the circlip which retains 
the ny lon water pump drive gear, and 
take off the gear. 

5. Remove the electric starter idler 
gear. 

6. Remove the starter clutch assem¬ 
bly bolt, then remove the assembly. Note 
that two special tools are needed to ac¬ 
complish this. 

7. Loosen the set bolt and take out 
the tachometer driven gear and sleeve. 



J 

•o 


Special look (l, 2) in me removing the starter 
clutch components 




Water pump drive gear (1). electric starter gear (2), 
tachometer drive gear sleeve (3) and set holt 

8. Remove the countershaft sprocket 
cover after removing the left footpeg, and 
removing the gearshift lever. 

9. Bend down the tab on the sprocket 
lockwasher. Remove the nut. Remove the 
lockwasher from the shaft, then pull off 
the sprocket. 

10. Remov e the oil seal retainer. 

11. Remove the gearshift switch. 

NOTE: Steps 10 and 11 are not neces- 
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sary unless either of the components 
are defective, or the crankcases are to 
be split. 


Inspection 

1. Check the gear teeth for chipping or 
wear. Replace any damaged gear. 

2. Check the starter clutch rollers and 
the housing for wear. 

3. The contact breaker camshaft rides 
on two bearings which are mounted in 
the starter clutch cover. Check the rota¬ 
tion of the shaft. It should be smooth and 
effortless. Make sure that rotation is not 
rough or binding. Check the shaft for lat¬ 
eral play. 

An oil seal keeps the points compart¬ 
ment free of oil. If seepage is noted, re¬ 
place the seal. If the seal is taken off the 
shaft, a new seal should always be fitted. 

To remove the smaller of the bearings 
from the starter clutch cover, first remove 
the snap-ring, then drive out the bearing. 



Removal 

Note that the removal of the alternator 
rotor requires a special puller. 

1. If the clutch is to be removed, 
’rain the transmission oil. Remove the al¬ 
ternator cover. 

2. Unscrew the brush holder screws, 
holding the holder very securely while 
doing it. A spring bears on the brushes 
and will attempt to push them out of the 
holder as the holder is removed. Take the 
holder off very slowly, so that the brushes 
do not spring out too quickly. 

3. Remove the alternator stator. 

4. Remove the alternator rotor bolt. 
Then use the special puller to remove the 
rotor. 

5. Remove the clutch release mecha¬ 
nism inspection cover. Remove the 
clutch release shaft nuts, and take off the 
clutch lever. Detach the clutch cable 
from the clutch cover. 

6. Remove the right footpeg and rear 
brake lever. 

7. Remove the kickstarter pinch-bolt, 
then carefully pull the kickstarter lever 
off the splined shaft. 

8. Remove all of the securing screws, 
and pull off the clutch cover. 

9. To disassemble the clutch, loosen 
the six clutch bolts gradually and evenly 


shaft. Then take off the clutch housing, 
noting the location of the thrust washers 
on the assembly. 

13. Remove the transmission oil res¬ 
ervoir plate fitted on the crankcase if the 
cases are going to be split. 

14. Remove the kickstarter shaft 
spring guide, then disengage the spring, 
and remove it and its holder. 

Inspection 

1. For clutch specifications, refer to 
the chart at the end of this section. 

2. Alternator tests are outlined in the 
“Electrical Systems” section. 

3. Check the mating surfaces of the 
right side-covers for nicks or scratches. 
Remove with emery cloth. Remove any 
traces of old gasket or gasket compound 
from the mating surfaces. 

4. Check the kickstarter shaft oil seal. 
Replace if defective. 



The punch mark and pin must align 


Installing the breaker cam 

Assembly 

1. Reverse the disassembly procedure. 
Note that the punch mark on the starter 
clutch housing must align with the pin on 
the water pump drive gear. Secure the 
gear-to-housing bolts with thread locking 
compound. 

2. Tighten the starter clutch mounting 
bolt to 33-40 ft lbs. The starter clutch 
must be held with the special tool. 

3. When refitting the cover, note that 
the slot cut into the plate of the contact 
breaker camshaft must engage the pin on 
the water pump gear. 

RIGHT CRANKCASE COVER 
COMPONENTS 

The right crankcase covers contain the 
alternator and clutch assemblies, and the 
kickstarter return spring assembly. 


Clutch pressure plate (1) and shaft (2) 

and when they are all loose, remove 
them, the springs, and finally the clutch 
pressure plate and shaft. 

10. Take out the clutch plates. 

11. Remove the clutch hub nut after 
bending down the tab on the lock washer. 
The clutch housing must be held in place 
while removing the nut. 

12. Remove the hub, then screw two 
draw bolts into the clutch hub bushing 
spacer and take it and the bushing off the 


Transmission oil reservoir plate 

Assembly 

1. Reverse the disassembly procedure 
Note the following: 

2. Use thread locking compound on 
the transmission oil reservoir plate secur¬ 
ing screws and tighten them with an im¬ 
pact driver. 

3. Oil the clutch housing bushing and 
spacer thoroughly with transmission oil. 
Be sure that the thrust washers are cor- 
rectlv located, and install the assembly. 

4. Replace the hub, and tighten the 
hub nut to 29—40 ft lbs. 

5. Squirt some oil into the hole in the 
clutch sleeve shaft. Install the plates and 
pressure plate. 

6. Adjust the clutch as outlined in the 
“Maintenance” section. 

7. Grease the lips of the kickstarter 
shaft oil seal before refitting the cover. Be 
sure to use a new cover gasket. 

8. When refitting the kickstarter lever, 
align the mark on the lever with that on 
the shaft. 



Clutch huh bushing (1), spacer ^2), and draw holts 

(3) 


LOWER END AND 
TRANSMISSION 

Splitting the Crankcases 
ALL MODELS 

1. Remove the engine from the frame. 
Remove the cylinder head, barrels and 
pistons. 

2. Remove the left and right crankcase 
covers and the components therein. 

3. Remove the oil pump. 

4. Remove the electric starter if so 
equipped. 

5. Remove the oil reservoir guide 
plates where fitted, and the oil seal 
housing on the transmission shaft it so 
equipped. 
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Crankcase Iwill loosening and tightening order (GT3S0) 




Crankcase boll loosening and tightening order (GT750) 


1. When installing the gear clusters, 
make sure that the hearings are matched 
with their dowel pins. 




Crank hearing locating pin engaged in lower case 

5. Cheek for smooth operation of all 
the gears and the shiIt mechanism. 

6. GT550: Fit the boss of the coun¬ 
tershaft oil reservoir in the groove in the 
lower crankcase to properly position the 
oil passage. 

7. Make sure that the transmission 
shafts can he rotated smoothly by hand. 

8. Align the kiekstarter shaft and 
ratchet wheel punch marks. Position the 
starter return spring so that its end is 
properly seated. Preload the spring by 


Fit the roil liters haft hos\ into its groove 



Aligning the kiekstarter ratchet wheel and shaft 
punch marks 


6. Loosen all of the crankcase bolts on 
the top and bottom crankcase halves in 
the reverse of the order shown (the 
numbers are stumped on the cases). 

7. Turn the engine so that the correct 
side faces up, then tap around the crank¬ 
case halves* mating surface with a soft- 
faced mallet. Lift off the* upper crankcase 
half. The crankshaft and gear clusters 
will stav in the lowercase half. 

Assembling the Cases 

For crankshaft and transmission in¬ 
spection procedures, see below. 

GT380 , GT550 

1 Generously bathe the crankshaft 
assemhlv, especially the hearings, in Su¬ 
zuki CGI oil. 
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2. Position each crankshaft oil seal 
close to tlu* hearing side. 

3. Position the pins of each crank¬ 
shaft hearing so that it sits in its slot in the 
lower crankcase. 


turning the shaft turn counter¬ 

clockwise until the boss of the ratchet 
wheel is resting on the stopper plate. 

9. Be sure that both crankcase halves 
have clean mating surfaces. Hcmove any 
traces of old gasket compound 



Crankshaft oil seal positions 
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10. Apply a light coat of a liquid gasket 
material to the upper case half. Let it set 
for about five minutes, then install the 
upper case half. Suzuki Bond #4 is rec¬ 
ommended. 



Kickstarter return spring fitted into the case cutout 

11. Install the crankcase bolts and the 
hose and wiring clamps where appli¬ 
cable. Tighten the bolts in the order in¬ 
dicated by the numbers stamped on the 
crankcases. 

Proper torque settings are: 

GT380: 

6 mm bolts—9.4 ft lbs. 

8 mm bolts—14.5 ft lbs. 

CT550: 

6 mm—4.4-7.3 ft lbs. 

8 mm—9.5-17 ft lbs. 

12. Complete the assembly of the right 
and left crankcase cover components as 
described in those Sections. Refill the 
transmission with the correct quantity 
and grade of oil. 

GT750 

NOTE: If the crankcase halves have 
c been replaced , be sure to install the 
transmission gears supplied with the 
new parts. Cases and gears are color- 
coded. Refer to the “ Transmission ” 
Section, below. 

1. Lubricate the crankshaft assembly 
thoroughly with Suzuki CCI before in¬ 
stallation. 

2. Insert the crankshaft assembly into 
the lower case, and position the crank 
bearings so that the punch marks on the 
bearing races align with the crankcase 
mating surface. 



Aligning the crank bearings with the crankcase 
marks (CT750) 

Note that the end bearing on the right- 
side of the crankshaft should have its 
mark aligned with the mating surface at 
the rear of the crankshaft, while the 
others should be lined up at the front of 
the crankshaft. 

3. Push all of the crankshaft oil seals 


(except the one located between the pri¬ 
mary gear and the right-side crankthrow) 
firmly against their bearings. 

4. Install the gear clusters, shifter 
mechanism, and kickstarter assemblies. 
For detailed installation procedures, see 
the “Transmission” Section, below. 

5. Be sure that both crankcase mating 
surfaces are clean and free of old gasket 
material. 

6. Apply a light coat of liquid gasket 
compound to the upper case half, let it set 
for about 5-10 minutes, then install the 
upper case half. Suzuki Bond #4 is rec¬ 
ommended. 

7. Refit the crankcase bolts. Note that 
wiring clamps are fitted to bolts Nos. 8, 
10, and 14. A copper washer goes on bolt 
No. 13. The engine ground wire is at¬ 
tached to bolt No. 22. 

Attach the remaining clamps for the 
wiring to bolt No. 6. 

8. Tighten the bolts in the order in¬ 
dicated by the numbers on the crankcase. 
Note the following torque specifications: 

6 mm bolts—4.3-7.2 ft lbs. 

8 mm bolts—9.4-16.7 ft lbs. 

10 mm bolts—18.1-28.9 ft lbs. 

9. Fill the transmission with the cor¬ 
rect amount (2500 cc) of oil. 

Crankshaft 

ALL MODELS 

The crankshafts on all three machines 
are pressed together. It is impossible to 
disassemble or assemble the crankshaft 
without the proper press, and impossible 
to align the crankthrows and flywheels 
without the factory' jigs. 

1. Check the connecting rod small end 
for wear or excessive clearance between 
the bearing and the piston pin. Clearance 
should not exceed 0.05 mm (0.002 in.). 

2. Check the connecting rods for a 
bent or twisted condition. There are sev ¬ 
eral ways to do this, but the following is 
recommended: 

Install a piston, without the piston 
rings, on the connecting rod. Install the 
crankshaft in the case, if it has been re¬ 
moved. 

Refit the cylinder(s). 

NOTE: Because of the one-piece cylin¬ 
der block on the GT750 , refit all the 

pistons and check all of the rods at the 

same time. 

Push the piston crown left and right 
with the piston at top dead center. The 
piston should return to the center of the 
cylinder bore when released from the 
right or left. If it does not, and stays off to 
one side of the cylinder bore, the rod is 
bent and must be replaced. 

3. Check each rod for up-and-down 
movement. There should be none. 

4. Rotate each rod slowly around its 
crankpin. Note the bearing action. Any 
roughness, binding, or clicking noise 
during rotation is indicative of a bad rod 
bearing. 

5. Inspect the big end thrust washers 
for excessive w'ear, obvious damage, or 
discoloration. 

6. Check each rod’s side-play. This 
can be done in several ways. A suitable 
sized right-angle, as illustrated, can be 
placed on the crankshaft, and used to 



Measuring connecting rod side-play: an indication 
of big end bearing wear 

measure play at the rod small end. Or a 
dial gauge can be attached to measure 
small end side-play. 

Standard small end side-play is 0.5-0.8 
mm (0.02-0.03 in.). If play equals or ex- 



Checking a connecting rod for straightness 


ceeds 3.0 mm (0.12 in.), replace the con¬ 
necting rod bearing. 

7. Connecting rod thrust clearance 
(big end side-to-side movement) has a 
standard value of 0.2-0.6 mm 
(0.008-0.023 in.). Big end thrust exceed¬ 
ing these values is indicativ e of worn rod 
bearings. 

8. If a set of V-blocks is available, or if 
you can devise some means of turning 
the crankshaft on a steady plane, check 
the crankshaft for run-out. If the run-out 
is measured at a crank flywheel or bear¬ 
ing, divide the result by two, and this w ill 
give the amount of bend in the crank¬ 
shaft. 

If more than 0.08 mm (0.003 in.) of 
bend is indicated, the assembly will have 
to be straightened. 

If the run-out is not excessive, it may 
be remedied by striking the flywheel 
with a soft metal mallet where the great¬ 
est amount of run-out is measured. Re¬ 
check the crank alignment, and repeat as 
necessary'. 

9. Check the rotation of the main bear¬ 
ings, noting any rough movement or 
noises during rotation. Inspect the oil 
seals, especially around the lips, for a 
condition which might cause leakage. 

Note that if any bearing is damaged or 
worn, all of the crank bearings must be 
replaced. The same is true of the crank 
oil seals. 
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Transmission 
GT380 , GT550 

1. Tin* gear clusters can he lilted out 
of tin* lower crankcase. Before* doing so, 
however, note the location of each wear. 
Note also that the transmission shaft 
hearings are located h> “C" rings. 

2. Before removing tin* shift fork 
spindles, mark each fork for location to fa¬ 
cilitate assembly. 

3. After the shift forks are removed, 
the .shift drum can he taken out if the 
drum stopjx* r, stopper pawls and gear in¬ 
dicator switch are removed. 



GT550 sliifl fork clil'lerrnces 



Oil seal Must be even 



Wrong 


Correct and incorrect oil seal installation 

4. Be certain that the transmission 
and kickstarter shafts are correctly lo¬ 
cated with the pins in the lower crank¬ 


case and that the “C” rings are installed 
and fitted projTerly into the hearings. 

5. Make sure that the transmission 
shafts turn smoothly after installation. 

6. When assembling the kickstarter 
shaft, insure that the punch mark on the 
shaft aligns with that on the ratchet 
wheel. Be sure that the return spring is 
correctly fitted with the spring end in 
place in the ease. Make sure that the kick- 
starter shaft is assembled as shown in the 
illustration. 

GT750 

1. The countershaft Second gear 
must he removed from its shaft with an 
arbor press if in need of replacement. 
After this has been done twice, the entire 
assembly must be replaced. 



it 



ii ?« 


c 

jo is 

GT380 gear clusters 


1. 

Countershoft (1 2T) 

19 

2nd driven geor (27T) 

36. 

Screw 

2 

2nd drive geor (16T) 

20. 

3rd driven geor (22T) 

37. 

Screw 

3. 

3rd drive geor (19T) 

21 

4th driven geor (19T) 

38 

Oil guide plate 

4 

4th drive geor (21 T) 

22 

5th driven geor (18T) 

39 

Oil guide plate screw 

5 

5th drive geor (23T) 

23 

1st driven gear thrust washer 

40. 

lockwosher 

6 

6th drive geor (241) 

24 

4th driven geor wosher (right- 

411 

Engine sprocket (14T Std) 

7. 

3rd drive geor circlip 


hond) 

412 

Engine sprocket (16T Opt) 

8 

3rd drive geor lockwosher 

25 

2nd driven gear ring 

4? 

Engine sprocket plate 

9 

6th drive geor thrust woiher 

26 

2nd driven geor circlip 

43 

Plate bolt 

10 

6th drive gear thrust washer 

27 

4fh driven gear thrust washer 

44 

Drive chain assembly 

11. 

6th drive geor thrust waiher 

28. 

Transmission shaft bushing 

45 

Chain joint 

12 

6th drive geor thrutt woiher 

29 

Transmission shaft bearing 

46 

Kickstarter idle gear 

13 

6th drive gear bearing 

30 

Transmission shaft bushing pin 

47 

Kickstarter idle gear thrust 

14 

Cauntenhaft bearing 

31. 

Driveshaft retainer 


washer 

15. 

Countershaft C-ring 

32 

Retoiner screw 

48 

Idle geor circlip 

16. 

Countershaft retainer 

33 

8eoring 

49 

Idle gear wosher 

17 

Moinsholt (28T) 

34 

Driveshaft oil seal 

50. 

Kickstarter driven gear 

18 

1 st driven gear (24T) 

35 

Oil reservoir cup 

5t. 

Kickstorter driven wosher 
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2. Gears are color-coded to the crank¬ 
cases. The color code and chart are 
shown below. 

3. Check all gears for wear by check¬ 
ing the gear backlash. Lock one gear into 
position and move the other against it 
while measuring total rotational move¬ 
ment with a dial gauge. The average 
backlash for the first, second, third, and 
kickstart gears is 0-0.05 mm (0-0.002 in.), 
and for all other gears it is 0.05-0.1 mm 
(0.002-0.004 in.). 


Crankcase Color Code 


Crankcase 

Color 

I tt, 2nd 

Driven Gears 

Kirlctforf 
Drive Gear 

Brown 

Illack 

Rrrl 

Yellow 

Brown 

Yellow 

Blue 


* 

Green 

White 

White 

Yellow 


4. Averagedearancebetween theshiit 
forks and spindles is 0.05-0.1 mm 
(0.002-0.004 in.). 

5. Thickness of the shift fork fingers 
is (standard) 4.95-5.05 mm (0.195-0.198 
in.). Replace any fork whose fingers mea¬ 
sure less than 4.90 mm (0.19 in.). 

6. Inspect the shift drum for damage. 
Note any irregular wear of the grooves. 
Standard diameter of the shift drum is 
44.90-44.98 mm (1.76-1.77 in.). 

7. If gears are being replaced, when 
you purchase gear replacements for the 
first and/or second gear, you will get two 
gears in a package. One is marked with a 
dab of white paint, the other with yellow 
paint. The crankcase is color-coded, so 
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GT550 kickstarter shaft assemhly 



Thermostat and temperature control components 


Maintenance 

The cooling system should be drained 
and refilled with the proper amount of 
water/coolant solution every two years. 
Refer to “Maintenance”, for procedures 
and the correct percentages of water and 
coolant to use to suit various climatic con¬ 
ditions. 



GT750 gear and crankcase color identification marks 



check the chart for the appropriate gear to 
use. 

It, for example, the cases are coded 
brown, the yellow gear will be used. If 
they are coded green, the white marked 
gear must be installed. 

8. When replacing the kickstarter 
gear, the same procedure applies, except 
that the gears are coded yellow and 
brown. 

9. Oil all components thoroughly be- 



Kickstarter shaft and lever marks aligned properly 


fore assembly. Insert the kickstarter 
ratchet wheel onto the shaft so that the 
punch marks on the wheel and shaft 
align. 

10. Note that the oil hole in the shaft 
should face upward when the kickstarter 
contacts the kickstarter guide. 

11. Install the kickstarter assembly 
into the lower case, then secure the 
starter guide with the two screws. The 
screws should be secured with thread 
locking compound. 


GT750 COOLING SYSTEM 

The GT750 water cooling system is 
much like that used in standard au¬ 
tomobile practice. The system consists of 
a radiator, thermostat, reservoir tank, cyl¬ 
inder block and head water jacket, fan, 
and water pump. 

The water pump is located in the lower 
crankcase. A centrifugal-type unit, it is 
driven off the crankshaft through the 
starter clutch gear. 

The pump takes water from the radia¬ 
tor and circulates it through the cylinder 
block and head water jacket, the thermo¬ 
stat, the radiator, and then back to the 
pump. 

When the engine is cold, the thermo¬ 
stat routes the water directly back to the 
pump via the by-pass hose, rather than 
having it pass through the radiator. 

A thermostat-activated switch controls 
the electric fan. 


CAUTION: Use only distilled water in 

the cooling system. 

Troubleshooting 

1. In case of engine overheating, first 
check the coolant level, and top up as 
necessary. Check the system for leaks as 
well. 

2. If the overheating persists, check 
the thermostat operation; replace it if de¬ 
fective. See procedures below for ther¬ 
mostat checks. 

3. Then check the water pump. See 
below. If this unit is okay, it may be that 
the system is blocked somewhere. Flush 
out the radiator. Check for rust or scales 
in the water. 

4. Overheating may also be caused by 
incorrect ignition timing, dragging 
(drum) brakes, or a mechanical malfunc¬ 
tion. 

Since the water cooling system on the 
GT750 has a reputation for reliability, it 
is worthwhile checking these points be¬ 
fore disassembling any cooling system 
components. 

5. Failure of the engine to warm up 
properly can be caused by a defective 
thermostat which remains open all the 
time. Replace the thermostat if need be. 
Extremely cold weather may also cause 
this, in which case covering the radiator 
with a small piece of cardboard until the 
engine reaches operating temperature is 
recommended. 

6. Excessive noise in the engine not 
caused by the crankshaft, clutch or gears 
may be due to either a defective water 
pump bearing or a loose or bent impeller. 
Replace the pump or impeller as needed. 


Radiator 

REMOVAL 

1. Drain out the coolant solution. 

2. Remove the gas tank, the radiator 
inlet and outlet hoses, the coolant inlet 
line, the reservoir tank and its hose, and 
the cooling fan and shroud. 

3. Remov e the radiator crash bars and 
the radiator assembly. 
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NOTE: When the radiator assembly is 
removed, keep each set of shims ami 
washers separate and mark their loca¬ 
tions. The radiator mast he correctly 
installed. 

INSPECTION 

1. Inspect the radiator for damage, 
signs of leakage, mud-encrusted or flirty 
cooling fins. Check that the fins are not 
bent or otherwise damaged. Slight leak¬ 
age can he remedied with a radiator addi¬ 
tive designed for that purpose. 

2. Internal damage to the radiator, 
such as that which might have been 
caused by the freezing of the coolant so¬ 
lution, cannot be repaired, and the unit 
must be replaced. 

3. If more than 20% of the total radia¬ 
tor cooling surface area is incapacitated 
by fin damage or irremovable deposits, 
replace the radiator. 

4. Inspect the radiator cap for condi¬ 
tion. The cap is designed to maintain a 
system pressure of about 27 psi (1.9 
kg/cm 2 ). 

The radiator cap is fitted with a safety 
valve, "A” (see the accompanying illus¬ 
tration). 

It is installed for releasing steam from 
the system. 

It is pressed down prior to removing 
the radiator cap on a hot engine and will 
open “B“ allowing any builtup steam to 


A 



Radiator cap with safety valve (“A” and "B”) 

escape safely so that the cap can be re¬ 
moved. 

5. The radiator cap may be checked by 
placing a weight of 15.4 lbs (7 kg) on it as 
shown to observe whether or not the cap 
opens. 



Two radiator cap tests 


6. If a pressure gauge is available, the 
cap should begin to open at about 27 psi 
(1.9 kg/cm 2 ). 

Replace the cap if it fails the pressure 
test. 

7. Check the condition of all hoses and 
replace any which show even minor 
cracking or rotting. 
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INSTALLATION 

1. To install the radiator, reverse the 
removal procedure. Note the following 
points. 

2. There are 3 different sizes of 
washers used to mount the radiator and 
these are color-coded. The radiator must 
be mounted correctly to prevent vibra¬ 
tion and stress damage. 

The following information concerns 
the proper placement of washers: 

a. Washer "A** is 2.0 mm (0.079 in.) 
thick. 



Radiator mounting shims (refer to the text proce¬ 
dures) 


Washer “B” is 1.6 mm (0.063 in.) 
thick. 

Washer “C” is 0.8 mm (0.031 in.) 
thick. 

b. When the radiator is marked with 
white circles on the mounting plates, 
install the washers as illustrated. 

c. When the radiator is not marked, 
mount it only with “B” washers. 

d. In instances where there is a 
white circle at the top only, fit “A” and 
“B” washers to the top mount as illus¬ 
trated, and fit only “B” washers to the 
bottom. 

e In instances where only the bot¬ 
tom mount is marked, fit “B” washers 
only to the top mount, and “A*” and “IV 
washers, as illustrated, to the bottom. 

f. If, after installing the washers in 
their prescribed positions, there is still 
a gap, use “C” washers as shims until a 
flush mounting is obtained. 

Thermostat 

The thermostat is used to direct the 
flow of the coolant solution. When the 
coolant reaches 180° F, the thermostat 
opens and circulates the water through 
the radiator. 

The thermostat is the wax-pellet type 
and the valve is designed to open and 
close with the expansion and contraction 
of the pellet. 

1. Make sure that the pellet is not 
cracked or damaged in any way. 

2. To check ope ration, immerse the 
thermostat in water and heat the water 
noting the operation of the thermostat as 
the temperature climbs. 

3. At I80°F. the valve should begin to 
open; at 203°F, it should be completely 
open. The operating stroke of the thermo¬ 
stat in this position should be 8.0 mm (0.3 
in.). 

If the thermostat operation does not co¬ 
incide with this standard operation, re¬ 
place the thermostat. 


Clow Open 



Thermostat operation 



Thermostat operation as a function of water temper¬ 
ature 


Water Pump 
REMOVAL 

1. Drain the coolant. 

2. Remove the center muffler. 

3. Carefully remove the water pump 
cover, taking care not to damage the mat¬ 
ing surface. 

4. Remove the impeller circlip with a 
pair of snap-ring pliers, then remov e the 
impeller. 



Removing the impeller circlip 


5. Remove the water pump holder cir¬ 
clip with the snap-ring pliers. 

6. Then pull out the pump holder with 
a pair of pliers. 

CAUTION: Protect the mechanism by 
covering the pump driven shaft with a 
rag or piece of rubber while withdraw- 
ing the holder. Do not allow the pliers 
to contact the driven shaft directly. 

DISASSEMBLY 

The water pump driven shaft and hear¬ 
ing can he removed from the holder by 
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contact the crankcase or pump case. If it 
does, check the shaft and bearing. 

6. Nominal clearance between the 
impeller and the crankcase is 0.5-1.5 mm 
(0.02-0.59 in.). 

7. Check the water pump drive gears 
and bearings for any wear or damage. 

8. Inspect the pump sealing seat and 
corresponding area of the pump holder 
for wear or scoring. Replace both the 
sealing seat and the holder if any unusual 
marks are noted. 

9. Check the condition of the pump 
holder O-ring, and replace it as neces¬ 
sary. 

10. Check the condition of all other 
O-rings and seals. Replace any part 
w hich is even suspected of damage. 

NOTE: The coolant is sealed with a 
pump seal, the sealing seat, and an O- 
ring inside the sealing seat. 

The transmission oil is held by an oil 
seal. 


There are, in addition, two more 
O-rings outside of the pump holder. 

ASSEMBLY 

1. Assembly is the reverse of the disas¬ 
sembly and removal procedure. 

2. Lubricate the holder with fresh oil 
during installation. Align the holder port 
with the crankcase port. The notch on the 
holder top will align with the crankcase 
bolt. 

3. Insert the impeller onto the pump 
driven shaft and secure it with the circlip. 
Check the gap between the impeller and 
crankcase with a feeler gauge. It should 
be 1.5 mm (0.59 in.). If the gap is not cor¬ 
rect, remove the pump driven shaft from 
the holder, and realign it in the holder. 

4. Apply a liquid gasket material to 
both sides of the w ater pump case gasket 
before mounting the pump case. 

5. Refill the system with the correct 
amount and mixture of w'ater/eoolant so¬ 
lution. 


heating the holder assembly to 165- 
185° F. 

The driven shaft and bearing can then 
be taken out of the top of the holder. 
NOTE: The water pump and oil seals 
in the holder should not be removed. 
The holder and seals are replaced as an 
assembly if any component is dam¬ 
aged. 

INSPECTION 

1. Clean all parts thoroughly. 

2. Inspect the bearing for wear or 
damage. If bearing action is rough or 
noisy, replace the bearing. 

3. Inspect the pump driven shaft for 
wear or damage. If the shaft is rusted or 
has corrosion built up on it, remove such 
deposits w ith emery cloth. 

4. Inspect the impeller blades for de¬ 
flection or other damage. The impeller 
cannot be repaired, and should be re¬ 
placed if any type of damage is noted. 

5. Check that the impeller does not 


Engine Torque Specifications 


Part 

Torque (ft lb*} 

C.T380 , CT550 

Crankcase bolts 

6 mm 

8 mm 

9.4®, 4.4-7.3® 
14.5®, 9.5-17® 

Cylinder head nuts 

18-29 

Cylinder base nuts 

18-29 

Crankshaft primary gear nut 

* 

36 

Rotor bolt 

6.6-10 

Oil pump 

1.5-2.9 

Oil pump cover 

1.5-2.9 

Clutch spring nuts 

2.9-5.1 

Clutch hub nut 

36-43 

Starter motor 

2.9-5.1 

Starter motor cover 

1..5-2.9 

Oil line banjo bolts 

1.8 

Breaker cam nut 

36 

Engine mounting nuts 
and bolts 

23-29 


Engine Torque Specs (cont.) 


Part 

Torque (ft lb\) 

Engine mounting 
plate bolts 

10-17 

CT750 

Crankcase bolts 

6 mm 

8 mm 

10 mm 

4.3-7.2 

9.2-16.7 

18.1-28.9 

Cylinder head 

8 mm 

10 mm 

13.0-15.9 

21.7-29.0 

Clutch hub nut 

29-40 

Starter clutch bolt 

33-40 

Engine mounting nuts 
and bolts 

23-29 

Engine mounting 
plate bolts 

10-17 

® Model CT3S0 
® Model GT550 


Clutch Specifications 

GT3S0, 
GTS50 
in. (mm) 

CT750 
in. (mm) 

Friction disc 
standard 

thickness 0.138(3.5) 

0.11-0.12(2.9-3.1) 


Clutch Specifications (cont.) 



GT3S0, 
CTSSO 
in. (mm) 

CT 750 
in. (mm) 

Friction disc 
wear limit 

0.126 (3.2) 

0.107 (2.7) 

Maximum 
allowable 
steel plate 
war page 

0.012 (0.3) 

0.012(0.3) 

Clutch spring 
standard 
length 

1.15(38.4) 

1.59 (40.4) 

Maximum 

allowable 

spring 

collapse 

0.055(1.4) 

0.055(1.4) 


General Nuts and Bolts 


Bolt 

Diameter 

Torque (ft lbs) 

Vntnnrkcd 

Bolt 

"S” Marked 
Bolt 

5 

1.5-2.9 

2.2-4.4 

6 

2.9-5.1 

4.4-7.3 

8 

6.6-10 

9.5-17 

10 

13-20 

18-29 
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LUBRICATION 

SYSTEM 



CT750 CCI sysli-m 


When the oil seems to he free of air hub- 
01 L PUMP hies, retighten the screw. 


NOTE: Due to the exacting tolerance 
to which it is made, the oil pump 
should never he disassembled. If trou¬ 
ble is traced to the pump, the unit 
must he replaced rather than repaired. 

Troubleshooting 

Before beginning any repair of the lu¬ 
brication system, refer to the following, 
as it may help. 

In the event of piston seizure not 
caused by any engine component failure, 
check the oil pump cable adjustment; 
then check for air in the oil lines (see 
“Bleeding,” below), clogged lines, defec¬ 
tive SRIS check valves (see “SR1S", 
below) 4 low quality oil, or a blocked oil 
tank filler cap breather hole. 

In case of excessive smoking at the ex¬ 
haust pipe, check the oil pump cable ad¬ 
justment; check for clogged or pinched 
SRIS lines, faults SRIS check valves, or 
low quality oil (see “SRIS”, below). 

In case of excessive oil consumption, 
check the oil pump cable adjustment, and 
then check for oil leakage at the pump or 
lines. 

If abnormal oil consumption is noted, 
and assuming that the cable is properly 
adjusted, the oil pump should be re¬ 
placed, and a known workable oil pump 
substituted. If this does not cure the 
problem, the check valves may lie defec¬ 
tive. 

Adjustment 

This procedure is covered in 'Mainte¬ 
nance”. 

Bleeding 

The oil pump is fitted with a bleed 
screw. Refer to the illustration. 

1 In the event of air bubbles in the 
line from the oil tank to the pump loosen 
the bleed screw, and observe the oil flow. 
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2. Check the lines from the oil pump 
to the engine for air bubbles. If present, 
they may be removed in either of the fol¬ 
lowing ways, depending on the amount 
of air present in the lines. 

a. If only a small amount of air 
bubbles are present, start the engine, 
and, with your hand, hold the oil pump 
lever full on until you feel all of the 
air is expelled from the lines. 

b. If a larger quantity is present, re¬ 

's 



move the oil pump (see “Removal", 
below), and force clean CCI oil into 


each of the oil feed lines as shown. 

After this is done, refit the pump, and 

carry out procedure "a" above. 

Pump Removal and installation 

1. Remove the oil pump cover. 

2. Disconnect the pump cable from 
the pump lever. Disconnect and plug the 
feed line from the oil tank. 

3. Remove the securing screws, and 
remove the oil pump. 

4. If the pump-to-engine feed lines are 
removed, blow them clear; check the ex¬ 
ternal condition of the lines and gaskets. 
Replace any worn components. 

5. Before installing the lines, force Su¬ 
zuki CCI oil into the crankcase oil 
passages. 

6. Be sure that the lines are properly 
connected. Tighten the banjo bolts to 1.8 
ft lbs. 

7. After the lines are installed, fill 
them with CCI oil. Then install the 
pump, and connect the oil tank feed line. 
Bleeding the system, as described above, 
is recommended. 


SRIS 


NOTE: The arrangement of the SRIS 
pipes is important, so note their loca¬ 
tion before removing them. 

REMOVAL 

1. Remove the oil line guide plate 
from the lower crankcase, where fitted. 

2. Disconnect the SRIS lines at the 
crankcase lower side by removing the 
securing clips with a screwdriver. 

3. The SRIS check valves will be ei¬ 
ther press-fit into position (as on early 
models), or threaded in. 


INSPECTION 

1. Check the lines for cracks, leaks, or 
other damage. 

2. Check the operation of the check 
valves with a syringe as shown. The 
valves should be able to form an effective 
seal against oil traveling in this direction. 

3. The newer type valves are fitted 
with a nylon mesh filter, and this should 
be cleaned if the lines are disconnected. 



Checking SRIS check valve operation 











Suzuki Triples 


CYLINDER SIDE 



CRANK CHAMBER 
SIDE 


THESE LETTERS INDICATE 
TO WHICH CYLINDER THE 
HOSE SHOULD CONNECT. 


LETTERS ON THIS SIDE 
DO NOT DENOTE 
ANYTHING. 

THESE LETTERS 
INDICATE TO WHICH 
CRANK CHAMBER 
THE HOSE SHOULD 
CONNECT. 


GT380 and GT550 SR IS hose grommets and hose 
positions 


BOSS SHOULD 
FACE UPWARD 



SRIS lines (GT380, GT550) 


Cylinder 



SRIS line connections 



Center 

L.H, cylinder cylinder R.H. cylinder 



Center 

LH. cylinder cylinder R.H. cylinder 



vilve 


Later GT750 SRIS hose connections 


ASSEMBLY 

Arrangement of the pipes for each 
model is shown. On the GT380 and 
GT550, the lines’ mounting grommets 
must be correctly installed with the small 
projection in the middle of the grommet 
facing upward. Be certain that each SRIS 
line is connected to its proper cylinder. 


FUEL SYSTEMS 


NOTE: For carburetor theory , compo¬ 
nent inspection , and troubleshooting , 
refer to “ Carburetors ” in the General 
Information section. 

CARBURETORS 

The GT380, CT550, and GT750 all use 
different types of Mikuni carburetors. 

All “J” and “K” models (1972-73) use 
cable-operated “SC” series carbs. The 
GT380 and GT550 “L-A” (1974-76) also 
use these carburetors, but throttle slide 
movement is controlled by a pulley and 
linkage. 

The GT750 “L-A” use BS40 constant 
vacuum (CV) carburetors. 

Note that the removal procedure will 
vary according to the type of carburetor 
and throttle control arrangment. 

SC-Series Carburetors (“J” and 
“K” Models) 

REMOVAL AND DISASSEMBLY 

1. To remove the carburetors on all 
“J” and “K” models, disconnect the fuel 
lines, loosen the air cleaner and manifold 
clamps on either of the outside carbs, 
pull the carburetor toward the air cleaner 
and detach it from the rubber hoses. 

2. Unscrew the carburetor cap and 
pull out the throttle slide assembly. Un¬ 
screw the starter plunger. 

3. Repeat this procedure for the other 
two carburetors. 

CAUTION: The carburetors are 
aligned on the manifold hoses by a slot 
and rib arrangement; therefore , never 



Mikuni SC-series carburetor 


1. Dust cover 

2. Coble odjuster 

3. Locknut 

4. Pilot air screw 

5. Spring 

6. Throttle slide return spring 

7. Washer 

8. Drain plug 

9. Float bowl screw 

10. Lockwosher 

1). Needle retainer 

12. Needle clip 

13. Main jet 

14. Washer 

15. Needle 

16. Throttle slide 

17. Float assembly 

18. Float bawl gosket 

19. Pilot jet 

20. Needle jet 

21. Float needle ond seat 

22. Float pin 

23. Washer 

24. Spring 

25. Starter plunger 

attempt to twist the carburetor while 
it is still attached to the manifold hose. 
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-I. Detach the* throttle cable from the* 
tlirottle* slide, and free the slide and 
needle. 

5. Remove the clip which holds the 
needle in the slide, and remove the nee¬ 
dle from the top oi the slide. 

NOTE: Tlw small circlip on the needle 
determines midrange mixture, note 
which firooie the clip is positional in 
if it i.v to he removed for any reason. 

6. Turn the carburetor body upside 
down. Remove the Hoat bowl screws. 

7. Carefully remove the Hoat bowl 
and gasket. Push out the Hoat pin, and 
remove the Hoat. 

8. Remove the Hoat needle; unscrew 
and remove the Hoat needle seat. 

9. Unscrew the pilot jet. Unscrew 
and remov e the main jet from the carbu¬ 
retor bodv. 

10. Unscrew and remove the pilot air 
screw and the throttle stop screw from 
the carburetor body. 

11. Remove the needle jet, it desired, 
by very gently drifting it out through the 
throttle slide passage in the body, tap¬ 
ping from the main jet side. 

ASSEMBLY AND INSTALLATION 

1. To assemble, reverse the disassem¬ 
bly procedure. Use all new gaskets, 
O-rings and washers. 

NOTE: If the needle jet was removed , 
install it so that the cut-out at the top 
of the jet faces the EXCUSE side of the 
carburetor . 

2. Set the float level as described in 
"Tune-Up”. 

3. After installation, set the cable 
slides, and tune the carburetors as de¬ 
scribed in "Tune-Up”. 

SC-Series Carburetors (“L-A” 
Models) 

REMOVAL AND DISASSEMBLY 

1. Disconnect the fuel line and vac¬ 
uum hose. Remov e the gas tank. Remove 
the air cleaner assembly. 

2. Run the throttle cable adjusters 
down and disconnect the throttle cables 
from the pulley. 

3. Loosen the carburetor manifold 
clamp screws and take out the carbu¬ 
retors. 

4. Remove the choke lever screw. Ex¬ 
ercise caution when removing the screw 
as the lever is spring-loaded. 

5. Loosen the starter rod screws and 
pull out the starter rod. 

6. Remove the two carburetor cap 
screws from each carburetor, and pull out 
the throttle slide assemblies. 

7. Disassembly of the throttle slide 
assemblies is neither necessary' nor rec¬ 
ommended for routine cleaning, since 
the slides must be synchronized during 
assembly. If replacement of any parts is 
necessary, the slide components must of 
course be disassembled. This is done by 
lifting up the rubber boot on one of the 
slide assemblies. Remove the upper and 
lower throttle slide adjustment nuts, 
disengaging the throttle rod from the 
throttle slide ami. Separate the compo¬ 
nents. 

8. If the removal of the needle is 
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required, remove the needle set plate 
screws and take out the needle. 

9. Repeat the procedure with tin* re-* 
maining throttle slides, it necessary Do 
not mix slides and needles. Keep them 
separate for installation in their own car¬ 
buretors. 

10. To disassemble the linkage, re¬ 
move the throttle slide arm pinch screws 
and pull off the arms, removing their 
woodruff keys from the shaft. Remove the 
shaft stopper screw and separate the com¬ 
ponents. 



IT 


Linkage components, L-A Models: (1) Throttle 
slide ann; (2) Throttle slide- shall, (3) shalt stopper, 
(4) pulley 

11. To disassemble the carburetors 
themselves, remove the float bowl 
screws, and take oil the Hoat bowl and 
gasket. 



Main jet (I) and pilot jet (2) 


12. Push out the Hoat pin and remove 
the Hoat assembly and Hoat needle. 

13. Unscrew and remove the main jet, 
pilot jet, and Hoat needle seat and their 
washers, if fitted. 

14. The needle jet may be removed 
after the washer is removed with a 
wooden drift by tapping it gently out of 
the carburetor from the main jet side 
(driving it into the bore). 

15. Unscrew and remove the starter 
plunger assembly, and pilot air and throt¬ 
tle stop screws. 

ASSEMBLY AND INSTALLATION 

1. Use new o-rings, gaskets, and 
washers. Assembly of the carburetor 
l>ody is the reverse of disassembly. Note 
that the needle jet is positioned by means 
of a pin at the lower portion of the needle 
jet holder. Carefully insert the needle jet 
so that the slot in the jet aligns with this 



Needle jet with locating slot (I), washer (2) and 
main jet (3) 

pin, anil press home. Do not force the jet 
until alignment is ensured. 

2, If the pulley and linkage was disas¬ 
sembled, be sure the carburetor cap 
screws are in place in the cap easting 
before refitting the linkage. Install the 
linkage in the reverse of disassembly. 
Note that the pulley and throttle slide 
arms are located by keys. 



Throttle slide shaft installation, woodruff key (l)lo 
locate amis Install the stopper (3) so the lug (2) 
enters its hole in the holder column 


When installing the slide shaft stopper, 
align the lug of the stopper with the hole 
in the shaft holder column. 

3. Lubricate the shaft grease fitting 
with chassis grease until some shows at 
the shaft. 

4. Position the pulley so that the thick 
side bears against the throttle slide stop 
screw, and secure the pulley pinch 
screw. 

5. Lubricate the bearing surfaces of 
the throttle slide arms and insert the arm 
shafts. 

6. When installing the slides, be sure 
the cut-away faces the front of the carbu¬ 
retor. If the slide has a punch mark, it 
must be installed on the side of the car¬ 
buretor with an inspection plug. 

7. Thread the upper throttle slide ad¬ 
justment nut on so that a few threads from 
the throttle rod protrudes. 



Throttle slide nrm (1). adjusting nut (2), and tlirottle 
rod (.3) 
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GT380 


i 


105mm- — 

27mm 


05mm 



GT550 


w 

c : 

irr 


110mm 





Throttle slide arm installation positions 


8. Secure the throttle slide arms at the 
proper distances apart. Refer to the illus¬ 
trations. 

9. Synchronize the slides after com¬ 
pleting assembly. 

THROTTLE SLIDE SYNCHRONIZA¬ 
TION 

1. Turn the throttle slide stop screw in 
as far as possible, then back it out lVi 
turns. 

2. Use the throttle slide adjustment 
Yiut atop each carburetor so that there is a 
gap of 0.8-1.0 mm (0.031-0.039 in.) be¬ 
tween the bottom edge of the slide and 
the carburetor bore. The measurement is 
made on the engine side of the carbu¬ 
retors. 



Slide synchronization, initial step using the slide 
adjustment nut 


3. Turn the pulley to the full-open po¬ 
sition and check that the distance be¬ 
tween the top of the carburetor bore and 
the bottom edge of the throttle slide is 
0.5-1.0 mm (0.02-0.039 in.). If it is not, 
adjust the full-open stop screw until the 
proper clearance is obtained. 

4. Hold the pulley so that any of the 





Slide synchronization, second step using lhe full- 
open stop screw 



Slide synchronization, final step: all three slides 
must align as shown 


throttle slides is perfectly aligned with 
the top of the carburetor bore. As in the 
above instances, check at the engine side 
of the carburetor, aligning the bottom 
edge of the slide with the top of the bore. 

5. All three slides must be in the same 
position for synchronization. After align¬ 
ing the one slide as in Step 4, hold the 
pulley in place, and use the throttle slide 
adjustment nut to bring the other two 
slides into alignment. Tighten the nuts 
securely. 

6. Adjust the pilot air screws, cables, 
and make final adjustments as outlined in 
“Tune-Up/’ 


CV-Carburetor 

The GT750L-A models use three BS40 
constant velocity carburetors. 

REMOVAL 

1. Disconnect the fuel and vacuum 
lines. Remove the gas tank and air 
cleaner. 

2. Run the throttle cable adjusters 
down all the way and disengage the ca¬ 
bles from the pulley. 

3. Loosen the oil pump control rod ad¬ 
justing nut and disconnect the rod from 
the lever. 



1. Throttle volve stop screw 

2. Brackets 14. 

3. Vacuum chamber cover 15. 

4. Slide return spring 16. 

5. Needle retainer 17. 

6. Needle 18. 

7. Throttle slide and diaphragm 19. 

8. Choke rod 20. 

9. Choke lever 21. 

10. Pilot screw 22. 

11. Fuel filter 23. 

12. Float needle seat 24. 

13. Float needle 25. 


Float pin 
Float bowl gasket 
Float bowl 
Oroin plug 
Main jet 
Float assembly 
Needle jet 
Pilot jet 
Throttle valve 
Starter plunger 
Fuel line 
Pulley 


BS40 CV carburetor assembly 
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4. Loosen the carburetor manifold 
clamp screws. Hemove the carburetors as 
a unit. 

DISASSEMBLY 

All major carburetor components are 
accessible for cleaning or service without 
separating the three units. Disassembly 
of the linkage is not recommended unless 
absolutely necessary (see Step 1). 

1. Loosen the three choke rod screws 
and pull out the rod after disengaging it 
from the choke lever and turning it to 
clear the lever. Turn the throttle adjust¬ 
ing screws out so that there is clearance 
between the end of the screw and the 
throttle lever. 



Choke rod (l), choke rod screw (2) and choke lever 
(3) 



Throttle adjust mu screw (1) and throttle lever (2) 


Hemove the bracket screws holding the 
carburetors together. 

2. Remove the four vacuum chamber 
cover screws and remove the cover, re¬ 
turn spring, and throttle slide. 

NOTH: Do not mix the throttle slides. 
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Float howl comixuienls 


1. Float bowl 

2. Float auembly 

3. Float pin 
4 Pilot jet 

5. Main jet 

Each must he reinstalled in its own 

carburetor. 

3. Remove the drain plug from the 
float bowl. 

4. Unscrew and remove the main jet. 

5. Remove the float bowl screws and 
take of! the bowl and gasket. 

6. Push out the float pin and remove 
the float assembly. 

7. Remove the float needle. Unscrew 
and remove the float needle seat. Re¬ 
move the fuel filter. 

8. Unscrew and remove the pilot jet 
from the float bowl. 

9. Remove the needle jet from the car¬ 
buretor. 

ASSEMBLY AND INSTALLATION 

1. Assembly is the reverse of disas¬ 
sembly. Vote that the diaphragm is 
notched for proper installation. 



Install the diaphragm so I he tat) engages l he carbu¬ 
retor notch (l and 2) 



Use .i thread-locking agent on the choke rod st rews 

( 1 ) 


6. Float needle 

7. Needle seat 

8. Sear gaiket 

9. Fuel filter 

10. Needle jet 

2. Use a non-permanent thread-lock¬ 
ing compound on the choke rod screws. 

3. Synchronize the throttle valves by 
aligning the edge of the valves with the 
edge of the No. 1 by-pass outlet. Use the 
throttle adjusting screws to make this ad¬ 
justment. 

4. Adjust the pilot screws, the cables 
(after installation) and make final adjust¬ 
ments as outlined in “Tune-Up.” 



Synchronize the throttle valves by aligning each 
with the edge of the by-pnss outlet (1) with the 
throttle adjusting screws 



Throttle adjusting screws 


Fuel Petcock 

Occasionally check the fuel petcock. 
The sediment bowl should be removed 
and cleaned. The filter should be washed 
in gasoline and blown dr>. 

Before refitting the sediment Ixnvl, 
check the condition of the gasket. Re¬ 
place it if it is damaged or worn looking. 

The petcock can be removed from the 
gas tank by removing the two securing 
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nuts. In this event, closely check the con¬ 
dition of the O-ring which seals the gas 
tank at that joint and replace it if need be. 

Note that the fuel petcock is of the dia¬ 
phragm type. The lever should remain in 
the “ON” position at all times unless you 
are switching to reserve. (“RES”). 

Use the prime (“PRI”) position ONLY 


if the carburetor float bowls have been 
drained for some reason. When the 
engine is started, turn back to “ON” im¬ 
mediately. 

After removing the plate at the back of 
the fuel petcock, check the condition of 
the diaphragm and replace it as neces¬ 
sary’. 


Carburetor Specifications 


© 


Model 

Type 

Main 

Jet 

Scedlc 

Jet 

XccdlcQ) 

Throttle 

Slide 

Pilot 

Jet 

GT380J, K 

VM24SC 

SO 

0-4 

4D1I7-2 

3.0 

22.5 

GT380L, M, A 

VM24SC 

80 

0-2 

4DII7-2 

3.0 

25 

GT550J, K 

VM28SC 

R&L : 95 

C : 92.5 

0 5 

5D112I-3 

2.5 

27.5 

GT550L, M, A 

VM28SC 

R&L : 97.5 

C : 95 

r-o 

5131121-1 

2.5 

25 

GT750J, K 

V.M32SC 

R&L : 102.5 

C : 100 

R&L : P-1 

C . P-3 

5FI6-3 

2.5 

30 

GT750L 

HS10 

R&L : 110 

C : 107.5 

7.-0 

1 DM 8-3 

120 

47.5 

CT750M, A 

BS10 

R&L : 110 

C : 107.5 

Z-0 

■1 DM 8-4 

no 

45 


(D For float level and pilot screw settings, refer to “Tune-Up” 

© The last number relers to needle clip position, counting from the top groove 


ELECTRICAL 

SYSTEMS 


The electrical systems for all of the 
Suzuki Triples are basically similar. In 
each case a 12-volt battery in conjunction 
with three ignition coils and three con¬ 
tact breaker points is used to provide 
spark. 

The GT550 and GT750 are fitted with 
electric starters. The GT550 starter 
drives the engine through the clutch; 
while the GT750 starter drives the crank¬ 
shaft through an intermediate gear. 

CHARGING CIRCUIT 

In the event of electrical troubles such 
as the batter)' overcharging, or failing to 
hold a charge, perform the following 
tests: 


a. If the battery is overcharging, 
the problem is probably the voltage 
regulator. 

b. If the battery is going dead, the 
problem may be the regulator, rectifier, 
or alternator. 


Perform the tests outlined below. 

Component Tests (GT380, GT550) 

CAUTION: For all of the following “in 
circuit ” tests, the battery must be fully 
charged, or erroneous results will be 
obtained. 

VOLTAGE REGULATOR 

1. Start the engine and run it at 2500 
rpm. Measure the voltage across the posi¬ 
tive battery terminal and ground. A read¬ 
ing of 13.5-14.5 volts should he obtained. 
If the reading is too high, replace the 
regulator, or carry out further tests on it as 
described below. If the voltage reading is 
lower than the amount specified, test the 
regulator and then the other components. 

2. With the engine OFF, disconnect 
the voltage regulator. With the ohmme- 
ter, measure the resistance between the 
green and the orange leads. Resistance 
should he zero. If the meter reads resis¬ 
tance, replace the voltage regulator. 




TO BE 0S2 


NOT TO BE 
CONDUCTIVE 


Alternator 


Ignition switch Regulator 



3. Measure the resistance between the 
orange and the black/white leads. Resis¬ 
tance should be infinite. If resistance is 
less than this value, replace the alterna¬ 
tor. 

4. Remove the regulator cover. Press 
down on the regulator arm, so that the 
moving contact point is not in contact 
with either of the stationary' points. Mea¬ 
sure the resistance between the green 
and the orange leads. Resistance should 
read about 10 ohms. If the resistance is 
not near this value, adjustment is not pos¬ 
sible, and the regulator must be replaced. 

5. Refer to the accompanying illustra- 
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Charging circuit 
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Rectifier test points 


2. Check the resistance between each 
of the yellow leads and the stator body. 
This is a test for a grounded coil. In each 
ease, the resistance should be infinite. If, 
in any ease, it is not, the stator assembly 
must be replaced. 

3. Check the continuity between each 
of the 3 yellow leads. If the 3 leads were 
assigned the letters “A,” “B,” and C,” 
you would check the continuity between 
A-B, A-C, and B-C. 

In each case, the ohmmeter should 
read less than 1 ohm resistance. The 
exact specifications are 0.26-0.1 ohms for 


tions. Note that two types of regulators 
are used. 

On the “Denso” regulator, bend the 
adjusting ami to attain the proper voltage. 
Bend the adjuster arm up to raise voltage 
output, and down to decrease output. 

On the “Kokusan” regulator, turn the 
adjusting screw in to increase the voltage 
output, and out to decrease output. 

RECTIFIER 

If the regulator seems to be okay, check 
the operation of the rectifier. This is done 
with an ohmmeter. The rectifier must be 
disconnected. 

Refer to the illustration which shows 
the wiring of the rectifier. Note that each 
of the six diodes will pass current in one 
direction only. 

Connect the negative lead of the ohm- 
meter to the red rectifier wire. Then con¬ 
nect the positive meter lead to each of the 
yellow rectifier leads in turn. The meter 
must show less than a few ohms resis¬ 
tance in all three cases. 

Now reverse the connections so that 
the positive meter lead is connected to 
the red rectifier lead, and the negative 
meter lead is connected to each of the 
yellow rectifiei wires in turn. The meter 
must read a higher resistance in each 
case. 

II the rectifier has been satisfactory to 



this point, connect the positive meter 
lead to the black/white rectifier lead and 
the negative meter lead to each of the 
yellow rectifier wires in turn. Resistance 
in each case must be close to zero. 

Now reverse the meter leads and per¬ 
form the tests again between the 
black/white lead and each of the yellow 
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RECTIFIER REGULATOR ALTERNATOR 



Alternator no-load 

leads. Resistance should be much higher. 

If the resistance in any of the above 
cases differs from the normal reading, the 
rectifier must be replaced. 

ALTERNATOR 
No-Load Test 

CAUTION: The alternator no-load 

test must he performed quickly to 

avoid burning out the alternator coils. 

1 The battery must be fully charged. 

2. The alternator should be cold. 

3. Disconnect the voltage regulator 
coupler. Then use a small piece of wire to 
connect the green wire from the alterna¬ 
tor to the orange battery wire. Refer to 
the “short circuit” in the illustration. 

4. Disconnect the red lead coming 
from the rectifier at the rectifier wiring 
coupler, and connect it to one side of a 
voltmeter; connect the other side of the 
voltmeter to ground, as shown. 

5. Start the engine and take voltage 
readings at 1500 and 2500 rpm. Take the 
readings quickly to avoid damaging the 
alternator. Compare the readings to the 
proper specifications for your make of al¬ 
ternator below: 



Oufpiif 


Alternator 

I SOU rpm 

2500 rpm 

Denso 

lSv 

31v 

Kokusan 

22v 

40v 


Stator Coil Test 

I. Remove the alternator stator. 


si (GT380, CT550) 

the Denso alternator, and 0.43-0.1 ohms 
for the Kokusan coil. 

If the resistance in any of the 3 tests is 
higher than this value, an open circuit ex¬ 
ists, and the stator assembly must be re¬ 
placed. 

ROTOR TEST 

1 Check the resistance between each 
of the rotor slip-rings and the rotor core. 
In each case, resistance should be infi¬ 
nite. 



Checking for continuity Ijetween the rotor slip- 
rings 


If it is not, the slip-ring(s) are 
grounded, and the rotor must be re¬ 
placed. 

2. Check the resistance between the 
slip-rings themselves. It should be 
10.5-11.5 ohms for the Denso rotor, and 
4-5 ohms for the Kokusan unit. If the 
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resistance is not close to this value, the 
rotor must be replaced. 

BRUSHES 

Check the rotor hnishes for condition. 
Replace them if cracked or damaged. 

Check the brushes for wear. The 
brushes for the Kokusan alternator have 
the wear limit marked right on the brush, 
and they should be replaced if worn to 
near the line. 

If you have a Denso alternator, the 




Carlxin brush wear limits 

length of the brushes, when new, is 14 
mm (0.6 in.). Remove the brush holder 
from the stator assembly, lift up the 
spring, and measure the length of the 
brush protruding from the holder. If it is 
less than 5.5 mm (0.22 in.) on the GT550, 
or less than 7 mm (0.28 in.) on the GT380, 
the brushes should be replaced. 


Clean the rotor slip-rings with a sol¬ 
vent before installation. 

GT750 

The GT750 uses a Denso alternator. 
Procedures for testing the electrical com¬ 
ponents are therefore the same as de¬ 
scribed above for the GT550 and GT380. 
Note the exceptions below: 

1. When performing the alternator no- 
load test, observe the cautions outlined 
above. Disconnect the regulator; discon¬ 
nect the red lead coming from the recti¬ 
fier and connect the lead to one side of a 
voltmeter and the other side of the meter 
to ground. By-pass the fuse in the starter 
switch relay lead. With a suitable length 
of w ire, connect the green lead coming 
from the alternator directly to the battery 
positive terminal. Then perform the test 
as described for the GT380 and GT550. 
Specifications are as follow s: 

1500 rptn above I6v 
2500 rpm above 27v 

2. After removing the brush holder, lift 
up the spring so that the brush is free, 
and measure the length of the brush pro¬ 
truding from the holder. Brush length, 
when new, is 12.5 mm (0.49 in.); replace 
if measured length is less than 5.5 mm 
(0.22 in.). 


IGNITION CIRCUIT 
Coil 

1. If an electrotester is available, 
check each coil with it. A good coil 
should be able to produce a constant 
spark over a 6 mm (0.24 in.) gap for a 
period of about 5 minutes. 

2. The coils can also be checked with 



an ohmmeter. Measure the resistance ol 
the primary coil by connecting the meter 
to the orange coil lead and the contact 
breaker lead (white, yellow/black, or 
black) for each ignition coil. Primary coil 
resistance should be 4-6 ohms. If the re¬ 
sistance reads infinity, the coil has an 
internal broken wire, and must be re¬ 
placed. 

3. Check the resistance of the second¬ 
ary coil by connecting the ohmmeter to 
the orange lead and the high-tension lead 
(not including the spark plug cap). Resis¬ 
tance should be 15-25,000 ohms. If much 
lower than this figure, the coil has a short 
circuit; if much higher, there is an open 
circuit in the coil. In either case, replace¬ 
ment is the only alternative. 

Condensers 

Check the capacitance of each con¬ 
denser with an electrotester if one is 
available. It should be 0.16-0.20 mfd for 
each one. Replace the condensers if the 
reading falls short of this value. 


STARTER MOTOR 

GT550, GT750 

REMOVAL 

GT550 

1. Remove the exhaust system. Drain 
the transmission oil. 

2. Remove the right-side crankcase 
cover and the clutch assembly. Refer to 
“Engine and Transmission”. 

3. Unbolt and remove the starter motor 
cover from the bottom of the crankcase. 
Disconnect the motor lead. Pull off the 
gears, and take the starter motor out of 
the housing. 

GT750 

1. Remove the gas tank and the car¬ 
buretors. 

2. Disconnect the lead from the starter 
relay. 

3. Remove the starter clutch cover. 

NOTE: The contact breaker assembly 

need not be disturbed. 

4. Drain the cooling system. Loosen 
the by-pass hose clamp, then take off the 
hose. 

5. Remove the starter motor cover. Re¬ 
move the by-pass hose junction from the 
crankcase. 

6. Remove the starter motor securing 
bolts, then move the motor toward the 



Alternator no-load test (GT750) 


Starter motor cutaway view 
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dutch side of the engine, and remove it 
from the crankcase housing. 

INSPECTION 

1 Before disassembling the motor, 
check tor lateral play of the armature 
shaft. Plav should he very slight (0.2 mm; 
0.00S in.). 

2. If play of the shaft is evident, it is in¬ 
dicative of a worn bush or bushes. 

3. Disassemble the starter motor by 
removing the through-bolts. Take oil the 
commutator end plate and the drive side 
end plate. Note the location of all thrust 
washers behind the plates. 

4 The bushes are located in the end 
plates. Check their condition. Note any 
cracks or heavy scoring on the bushes. II 
the armature has grounded out against 
the field coils, this will be very' evident 
by score marks on the armature and coils; 
this condition is almost always due to 
worn bushes, so replace them. The 
bushes can be driven out with a suitable 
drift, and new units pressed in. Lubricate 
the bushes with a bit of grease after in¬ 
stallation. 

5. Clean off the commutator surface 
with some solvent. 

6. Check the depth of the mica under¬ 
cut on the commutator. Minimum accept¬ 
able depth is 0.2 mm (0.008 in.) on the 
GT750, and 0.3 mm (0.012 in.) on the 
GT550. 

If the undercut is less than these 
amounts, use a small, thin file or a piece 
of hacksaw blade to increase the under¬ 
cut. The standard depth is 0.05-0.8 mm 



Starter motor commutator mica undercut 


(0.02-0.03 in.). Clean the commutator 
very thoroughly after cutting. 

7. With an ohmmeter or continuity 
light, check for continuity between the 
commutator and the armature shaft. If 



there is continuity, the commutator is 
grounded, and the armature must be re¬ 
placed. 

8. Check for continuity between the 
starter motor terminal and the positive 
brush as illustrated; then check for conti¬ 
nuity between the terminal and the field 
coils. In both cases, the test should show 
continuity. 

9. Check the brushes for wear or 
cracks. Compare the brush length with 



Field coil and brush tests 


the replacement limits given in the illus- 
tation. 



DENSO KOKUSAN 


Carlnm brush wear limits 

ASSEMBLY AND INSTALLATION 

Assembly and installation are ac¬ 
complished by reversing the above pro¬ 
cedures. 

Starter Relay 

When the starter button is pushed, the 
relay should be heard to click. If the relay 
is doubtful, by-pass it to see if the starter 
works. 

The relay can be fixed sometimes by 
removing the cover. Check the condition 
of the ixrints. If burnt, clean them off with 
emery’ cloth or sandpaper. 



Starting 

motor 


Engine stop switch 


Starter relay 


Ignition switch 


Battery 
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Contact breaker Neutral indicator 
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CHASSIS 


BRAKE SHOE 
RETURN SPRING 


BRAKE LEVER 
CONNECTING ROD 


TORQUE LINK 


SPEEDOMETER DRIVE GEAR 

r" SPEEDOMETER 
DRIVE WORM 


cr. 



4 


r 

0 (?&. 


00*2 


r f 


FRONT AXLE 


BRAKE SHOE 
^ BAKE CAM 
BRAKE PANEL *-BRAKE DRUM 

Front wheel assembly—exploded view 


L BRAKE CAM *- BRAKE LEVER 
BRAKE SHOE 


BRAKE PANEL 


WHEELS, HUBS, AND BRAKES 

Removal and Installation 

FRONT 

Drum Brake 

The front drum brake is a four-leading 
shoe unit on the CT550 and CT750, and a 
twin-leading shoe brake on the GT380. 

1. Support the front end of the ma¬ 
chine well off the ground. 

2. Disconnect the brake cahle(s) at the 
hub. 

3. Remove the brake anchor bolt(s) 
which secure the brake anehor(s) to the 
sliders. 

-1. Disconnect the speedometer cable 
at the hub. Loosen the axle nut. 

5. Remove the axle holder capuuts, 
take off the caps, and remove the front 
wheel from the forks. 

6. Installation is the reverse of the re¬ 
moval procedure. Refer to the “Torque 
Specifications” chart at the end of this 
section for the proper tightening torque 
for the nuts and bolts. 

Disc Brake 

1. Support the front end off the 
ground. 

2. Disconnect the speedometer cable 
at the hub. 

3. Remov e the axle holder capnuts, re¬ 
move the caps, and remove the front 
wheel from the forks. 

4. Installation is the reverse of the re¬ 
moval procedure. Refer to the “Torque 
Specifications” chart at the end of this 
section, for the correct torque values. 

REAR 

1. Remove the chain guard. 

2. Disconnect the rear brake cable at 
the hub. 

3. Disconnect the brake anchor on the 
brake hub. 

4. Remove the axle nut cotter pin, and 
loosen the axle nut. 

5. Loosen each of the chain adjuster 
bolts as fir as possible. 

6. Remov e the rear axle clamp bolts. 

7. Move the wheel forward as far as 
possible, then disengage the drive chain 
from the sprocket. 

8. Pull the wheel back and remove it 
from the frame. 

Drum Brakes 
INSPECTION 

1. Check the condition of the brake 
linings. II the linings are scored or oil- 
impregnated, they should be replaced. 

2. Clean the linings with sandpaper, 
and wash them oil'with a solvent. Use the 
sandpaper to break the glaze on the lin¬ 
ings. 

3. Check the condition of the brake 
drum, noting any scoring. Clean off the 
drum surface with sandpaper as used on 
the linings, and dean it thoroughly with a 
solvent afterward. 
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4. If the drums are scored or if they are 
warped (as indicated by an on-off-on feel¬ 
ing when the brake is applied), they can 
be turned down on a lathe. 

5. Measure the diameter of the brake 
linings installed on the backing plate. 
Check the diameter obtained against the 
replacement limit shown below. 

NOTE: When measuring the diameter 
of the linings installed on the hacking 
plate, he sure that the brake cams lie 
flat. 

6. Measure the diameter of the brake 
drums. Check the reading obtained 
against the wear limits given below. 


Brake Replacement Limits 


Diameter 

GT3S0 
mm (in.) 

GT550, GT7S0 
mm (in.) 

Brake shoe 

Front 

176 (6.93) 

194 (7.64) 

Rear 

176(6.93) 

176 (6.93) 

Brake drum 

Front 

180.7 (7.11) 

200.7 (7.90) 

Rear 

180.7 (7.11) 

180.7 (7.11) 


7. Check the condition of the brake re¬ 
turn springs, and replace them if they are 
badly rusted or corroded, or if the ends of 
the springs are twisted or damaged. 

8. The brake cams may be lubricated 
after removing the brake shoes, removing 
the brake lever pinch-bolts, and carefully 
pulling the levers off the splined cams; 
the cams are then tapped out of the brake 
backing plate using a soft-faced mallet. 

9. Clean off the brake cams with a sol¬ 
vent; remov e any rust with emery cloth 
or sandpaper. Lubricate the cams with 
chassis grease, and install 

ADJUSTMENT 

Adjustment of the brake rods will not 
be necessary' unless the brake hub has 
been completely disassembled. 

GT380 

The GT380 drum front brake is a twin¬ 
leading shoe unit. To adjust the brake rod, 
loosen the locknut on the rod; turn the rod 
in the direction “1” shown in the illustra¬ 
tion. Pidl the handlebar brake lever full 
on. This will mean that one shoe is con¬ 
tacting the brake drum. Now turn the rod 


Lock nut Brake cam lever rod 



GT3S0 drum brake adjustment 
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in the direction “2”, opposite the way you 
turned it first, until the other shoe con¬ 
tacts the drum, at which time it will no 
longer be possible to turn the rod. 
Tighten the locknut. Set the handlebar 
brake lever to give about I in. (20-30 mm) 
of play before the shoes contact the drum. 

GT550, GT750 

Drum front brakes on these machines 
are four-leading shoe units. Each set of 
shoes must be adjusted individually. 

To adjust, loosen the brake rod locknut, 
then turn the brake rod to shorten the dis¬ 
tance between brake levers “A” and “B” 



CT550, GT750 drum brake adjuslmenl procedure 


in the illustration. The rod should be 
turned so that it will be threaded into 
lever “A”. 

Push lever “A” so that the shoes contact 
the drum; hold this lever in position with 
your hand, and with your other hand, un¬ 
screw the brake rod from lever “A” until 
you feel that the shoe controlled by lever 
“B” has contacted the brake drum. The 
1 rod will no longer be able to be turned by 
hand at this point. Tighten the locknut. 



Brake lever play before brakes contact the drum 


Repeat the procedure with the other set 
of brakes. 

Then set the brake lever at the handle¬ 
bar so that the lever will move about 1 in. 
(20-30 mm) before the brakes contact the 
drum. 

Disc Brakes 

Observe the following cautions when 
attempting work with hydraulic disc 
brake fluid: 

a. Use DOT 3 or DOT 4 fluid 
only. 

b. Never mix fluids from dilferent 
manufacturers. 

c. When adding fluid to the mas¬ 
ter cylinder, use fluid from a tightly 
sealed container only. Do not use old 
fluid, or fluid which has been stored for 


even a short time in an unsealed con¬ 
tainer. 

d. Do not use fluid which has come 
in contact with water, or which has 
been left open to humid air. 

e. Do not allow brake fluid to 
come into contact with painted sur¬ 
faces or plastic parts. 

INSPECTION 

Perodically check the hydraulic system, 
noting the following points: 

1. The master cylinder fluid level 
should be approximately at the level 
mark. On “L” and later models, a “see- 
through” reservoir is fitted, so removing 
the cap and diaphragm to check fluid 
level is not necessary. 

2. As the brake pads wear, the fluid 
level will drop slightly. It should not be 
necessary to add fluid, as the level will 
rise when new pads are installed. 

3. If the fluid level does drop well 
below the level mark, carefully check the 
system for leaks. Check the hoses for 
abrasions or cracks, and the caliper(s) for 
leaky seals. 

4. Keep an eye on the pad wear, and 
replace them when they are worn to near 
the red limit line. See below. 

5. Check that the hoses do not contact 
the frame or forks at any places except 
their fastening points. 

BLEEDING 

This procedure should be necessary 
only if any of the brake components have 
been disassembled, or if the brake level 
travel is excessive or feels spongy. 

On the GT750, bleed one caliper at a 
time. 

I. Remove the dust cap from the cali¬ 
per bleed valve, and fit a suitable piece of 
plastic or rubber hose to it. A transparent 
hose is preferred. 


2. Arrange the hose so that it loops up¬ 
ward, then immerse the other end in a 
clean container with a couple of inches of 
new brake fluid in it. 

3. Squeeze the handlebar lever several 
times, then hold it hard on. 

4. Open the bleed valve Vi turn while 
holding the lever on. The lever will be 
pulled to the twist-grip as the fluid is ex¬ 
pelled. Hold the lever in position against 
the twist-grip; do not release it. 

5. Tighten the bleed valve; release the 
lever; then repeat the procedure until all 
air has been expelled from the lines. 

NOTE: Keep track of the fluid in the 

reservoir during the bleeding opera¬ 
tion, and refill it as necessary. 

6. After bleeding is complete, fill the 
reservoir to the proper level, and refit the 
diaphragm and secure the cap tightly. 

PAD REPLACEMENT 

1. Remove the front wheel. 

2. Remove the securing screw and take 
out the inner brake pad. 

3. Squeeze the brake lever and re¬ 
move the main pad. On installation, 
lightly coat the sides and back of the re¬ 
placement main pad with the special 
grease which is supplied with the pads. 
Do not use common grease for this pur- 
IX) se. 

4. Open the bleeder valve slight!} to 
relieve the pressure, then push the piston 
in all the way and close the valve. 

5. Insert the main pad making certain 
that the groove is properly aligned with 
the positioning pin. 

6. Install the inner pad, apply a small 
amount of thread locking compound to 
the securing screw, and tighten it firmly. 

7. Install the front wheel. 

CALIPER 

Removal 


1. Remove the front wheel. 

2. Disconnect the brake line at the cal¬ 
iper and use the rubber cover of the 
bleeder valve to plug the end of the brake 
line to prevent fluid loss. 



1. Caliper assembly 

2. Mounting bracket 

3. Stopper 

4. Stopper rubber 

5. Piston 

6. Piston fluid seal 

7. Main pad 

8. Inner pod 

9. Screw 

10. Lackwasher 

11. Caliper alien bolt 

12. Dust caver 

13. O-ring 

14. Piston dust seal 

15. Bleeder cap 

16. Bleeder volve 

17. Mounting bolt 

18. Washer 

19. Lockwasher 

20. Decal 


Caliper assembly 
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3. If tlit* caliper is to In* disassembled 
after removal, loosen the two caliper 
(alien) bolts now. 

•4. Remove the mounting bolts and 
take oil the caliper. 

Disassembly 

1. Remove the alien bolts and separate 
the c aliper hah es. 

2. Remove the inner pad securing 
screw and remove* the pad. 

3. Remove the main pad. 

4. Remove the piston dust seal. Use 
compressed air applied to the brake line 
connection to force out the piston. 

5. Remove the piston seal from the cal¬ 
iper taking care not to scratch the caliper 
walls. 

Inspection 

1. Clean all metal parts in new brake 
fluid onlv. Do not use solvents. 

2. Measure tlu* diameter of the piston 
and the inside diameter of the caliper 
bore, and compare the readings to the 
standard specifications and wear limits. 

3. Check the sides of the piston and 
caliper bore for scuffing and replace the 
components if damaged. 

Assembly 

The use of new fluid seals, dust seals, 
and o-rings is recommended. 

1. Coat (lie piston seal with new brake 
fluid and insert it into the caliper, ensur¬ 
ing that it is properly seated. 

2. Lightly lubricate the caliper walls 
and sides of the piston with new brake 
fluid and install the piston in the caliper, 
being careful that the seal is not damaged 
when installing the piston. 

3. Caliper alien bolts must be lubri¬ 
cated with special Suzuki grease before 
installation. The remainder of the proce¬ 
dure is the reverse of disassembly. Be 
sure the alien bolts’ dust covers are in 
place. 

Installation 

Installation is the reverse of removal. 
Bleed the system as outlined above. 


3. The use of new rubber parts such as 
the primary and secondary cup is recom¬ 
mended. 

Assembly and Installation 

1. Assembly is the reverse of disas¬ 
sembly. Lubricate all pails with new 
brake fluicl before installing. 

2. Bleed the system. 


BRAKE DISC 

I Check disc thickness and run-out 
tind compare to the standard specifica¬ 
tions. 

2. Replace the disc if worn or scored. 
II run-out is excessive, first cheek that the 
wheel hearings are not worn. 

3. If tlie disc is removed, tighten bolts 
to 11-18 ft lbs. when installing. 


Disc Brake Specifications 


Fait 

Standard 
(rnmJ in.) 

Sert iccaldc 
Limit 
(mm in.) 

(ailiper l>ore 

38 18-38.20/1.5031 -1.5039 

38.22/1.5047 

Calliper piston OD 

38.15-38.18/1.5020-1.5031 

38.10/1.5000 

Master cylinder bore 

380, 550 

750 

11 00-14.04/0.5512-0.5527 

1 5 87- 1 5 9 1 /0 .62 18-0 .0264 

14 05/0.5531 
15.92/0.6268 

Master cylinder piston OD 

3 SO, 550 

750 

13.96-13.98/0.5 196-0.5501 

15.83-15.85/0.6232-0.0240 

13.94/0.5488 

15.81/0.6224 


MASTER CYLINDER 
Removal 

1. Disconnect the brake switch. 

2. Disconnect the brake line at the 
master cylinder, taking appropriate pre¬ 
cautions against fluid spillage. 

3. Loosen the master cylinder cap and 
the brake lever bolt. Remove the mount¬ 
ing bolts and take off the master cylinder. 
Drain the fluid. 

Disassembly 

1. Remove the brake lever. 

2. Remove the boot stopper, plate, and 
boot. 

3. Remove the snap ring and take out 
the piston assembly. 

Inspection 

1. Clean metal parts in new brake fluid 
only. 

2. Clean piston and cylinder bore for 
wear against specifications given in the 
Disc Brake chart. 
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1. Master cylinder ossembly 

2. Secondary cup 

3. Primary cup 

4. Stop plate 

5. Snop-ring 

6. Boot 

7. Check valve 
B. Diaphragm 
9 Plate 

10. Cap 

11. Washer 

1 2. Mounting ball 

13. Boot 

14. Bonjo bolt 

15. Wosher 

16. Broke line 

17. Brake line 

18. Broke line bracket 

19. Nul 

20. lockwosher 

21. Grommet 

22. Grommet 

23. Caliper pipe 

24. Bracket 

25. Bracket 

26. Clomp 

27. Grommet 

28. Lockwosher 

29. Screw 

30. Spring 

31. Piston 

32. Boot plate 

33. Stopper 


Master cylinder assembly 
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HUBS 

1. After removing the brake drum(s) 
from the huh on drum brake-equipped 
wheels, the wheel bearings can be re¬ 
moved for inspection and lubrication. 

2. The bearings should be packed 
every 12,000 miles. Use a good grade of 
bearing grease. 

3. The grease is kept in the hub by 
seals on either side of the bearing as¬ 
sembly. These seals should be replaced 
if they are removed. 

4. On front wheels, remove the 
speedometer drive assembly from the 
hub, and the bearing retainer circlip. 

5. On rear wheels, remove the final 
drive sprocket assembly. This is simply 
pulled off the hub. It is not necessary to 
unbolt the sprocket from the sprocket 
holder. 

6. Drive out each bearing from the 
hub by reaching through the hub and 
tapping the bearing with a suitable drift. 

Note that the sprocket assembly is also 
fitted with a bearing. 

7. Thoroughly clean the bearings in 
solvent and dry them with compressed 
air. Check each bearing for excessive 
looseness of the balls or play of the in¬ 
ner bearing race. 

Place the bearing on a fiat surface, hold 
the outer race firmly in place, and then at¬ 
tempt to move the inner race about. If 
you can, the bearing is too worn to be ser¬ 
viceable, and both bearings in that wheel 
should be replaced. 

8. Inspect the bearings for visible 
wear or scoring or for the presence of 
rust. Note any dented or partially flat¬ 
tened balls. Replace any damaged or 
doubtful bearings. 

7. Pack each bearing with bearing 
grease. When installing them, use the 
axle to center the bearing in the hub. In¬ 
stall one bearing, put a bit of bearing 
grease into the hub cavity, then install 
the spacer and the other bearing. Check 
the operation of the bearings. Install new 
grease seals. 

8. The sprocket is removed by bend¬ 
ing down the locktabs, removing the 
nuts, and pulling the sprocket off the 
holder. When installing, be sure that the 
nuts are tightened evenly. 

9. Check the condition of the damper 
rubbers. Replace them if they are badly 
torn or otherwise damaged. 

FRONT FORKS 

The front forks on all three models are 
similar. On “L” and later models, the 
rubber fork boots were removed, and the 
fork sliders topped off with a dust seal. 

Removal and Disassembly 

1. Support the front end well off the 
ground. Remove the front wheel and 
fender. 

2. On disc brake models, unbolt the 
ealiper(s) from the fork slider(s). 

3. Drain the oil from each fork leg, 
pumping the slider up and down to in¬ 
sure that all the oil has been removed. 

4. Remove the fork eapnut; remove the 
alien bolt at the very bottom of the fork 
slider. 


5. Lift up the fork boot or the dust seal 
to gain access to the circlip at the top of 
the slider. Remove the circlip with a pair 
of snap-ring pliers. Then remove the 
slider from the fork leg. 

6. Loosen the upper and lower triple 
clamp pinch-bolts, and pull down on the 
fork leg to remove it from the machine. 



Removing the fork slider circlip 

Inspection 

1. Check the condition of the fork 
tubes. Bent tubes must be replaced 
unless a press is available to straighten 
them. 

2. A fork tube which has been kinked 
or creased must always be replaced. 

3. Check the surface of the fork tube in 
the area of fork slider operation and in¬ 
sure that it is free of rust or corrosion. 
Remove any foreign matter from the tube 
surface with emery cloth or sandpaper. 
This should not be necessary if the tubes 
are chromed (“L” and later models). 

4. Check the fork tube for scoring or 
wear in the area in which the sliding 
bushing operates. Remove any scoring 
with emery cloth or sandpaper, then 
check the movement of the sliding bush¬ 
ing on the fork tube. 

5. Inspect the inner surface of the slid- 



Installing the fork slider oil seal 

ing (flanged) bushing noting any wear or 
score marks. The bushing should be a 
close sliding fit on the fork tube: but nei¬ 
ther too loose nor too tight. Replace the 
bushing if scoring is evident or if the fit 
on the fork tube is very loose. 

6. Cheek the fork springs for fatigue or 
a collapsed condition. Both springs 
should be the same length. If they are 
not, replace both. 

7. Check the condition of the spring 
seat and replace it if bent or worn. 

Installation 

L Clean all metal components 


thoroughly in a solvent, then lubricate 
them prior to assembly. 

2. New fork slider oil seals must be 
used. Install the seals in the sliders as 
shown. They should be installed after the 
slider has been positioned on the tube 
since this will help center the seal. 

3. The O-rings on the fork eapnuts 
should be replaced if they show signs of 
age or wear. 

4. Assembly is the reverse of the disas¬ 
sembly procedure. Note the following: 

When installing the fork tubes in the 
triple clamps, make sure that the top of 
the tube is flush with the top surface of 
the upper triple clamp. Lock the tube in 
place by tightening the upper and lower 
triple clamp pinch-bolt gradually. 



Slider alien bolt in position 

When replacing the fork slider alien 
bolt, push the slider up so that it is “bot¬ 
tomed”, then tighten the holt. 

When refitting the fork springs, note 
that the tapered end of the spring faces 
down (toward the spring seat). 

Add the correct quantity of oil to each 
fork leg, and refit the eapnuts. 



THIS SIDE DOWN 


Proper installation of the fork spring 

Be sure that all nuts and bolts are 
firmly tightened. 


STEERING STEM 
Inspection 

1. With the front w heel off the ground, 
the front forks should sw ing freely to ei¬ 
ther side when released. 

2. Check the movement of the forks by 
turning them slowly lock-to-lock. Note 
any resistance, rough movement, noise, 
or halting action while moving the forks. 

3. Grasp the forks at the bottom of the 
sliders and attempt to move them back 
and forth in line with the machine. There 
should be no play at all. If play exists, the 
steering stem bearings are in need of ad¬ 
justment. 
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Checking steering stem hearing adjustment 


4. Note that a squirrelly feeling in the 
handling of the machine at low speeds 
may he due to the steering stem hearings 
being too tight. It may also he due to low 
tire pressure, so check that. 

5. If the forks have movement in line 
with the machine, the hearings are too 
loose, and the adjustment mat should he 
tightened. 

6. Any unusual noise or balky move¬ 
ment of the forks is probably due to worn 
or damaged halls or races, and the steer¬ 
ing stem should be removed and these 
parts checked. 


Adjustment 

1. Remove the instruments, handle¬ 
bars, etc. 

2. Loosen the 3 upper triple clamp 
pinch-holts. Remove the fork crown nut. 
Strike the underside of the triple clamp 
with a soft-faced mallet and remove it. 

3. Remove the dust seal from the steer¬ 
ing stem. 

4. With a suitable wrench, or with a 
blunt punch and hammer, tighten or 
loosen the steering stem nut as needed 
to achieve proper hearing adjustment. 

5. As described above, the forks 
should swing freely from side-to-side, 
and the movement should be smooth. 


Removal 

1. Support the front wheel well off the 
ground, and remove the wheel, fender, 
brake calipers (disc brake), front forks, in¬ 
struments and handlebars. Remove the 
headlight assembly and the fork ears. 

2. Loosen the rear pinch-bolt on the 


upper triple clamp; remove the fork 
crown nut. 

3. Hit the underside of the triple ' 
clamp with a soft-faced mallet and re¬ 
move it. 

4. Remove the dust cover. Begin loos¬ 
ening the steering stem nut, and, as it is 
loosened, grasp the underside of the 
lower triple clamp, holding it in place 
until the nut is removed from the steering 
stem. 

5. After the nut is removed, carefully 
lower the steering stem and remove it 
from the frame. 

Inspection 

1. Wash all of the hearing balls in sol¬ 
vent to remove the old grease. 

2. Clean off the bearing races. 

3. Check the condition of the balls. 
Note any rust, pitting, dented balls, or 
scoring. 

4. Check the condition of the hall 
races. The race surface must be smooth. 
Note an>’ cracks, rust, denting, or a rip¬ 
pled surface. 

5. If any damage is evident, balls and 
races should be replaced as a set. 

6. Smear the surface of the lower race 
with bearing grease, and embed the balls 
in the grease to hold them in place during 
installation. 

Assembly 

Reverse the removal procedure. Hold 
the steering stem in place on the frame; 
make sure that all ol the balls are in 
place, then screw on the nut. Adjust the 
bearings as described above. 

REAR SHOCK ABSORBERS 

The shock absorbers are sealed units. 
If they fail to function properly, or leak 
oil, they must be replaced. 

SWING ARM 

With the back wheel supported off the 
ground, check the swing arm for lateral 
play. There should be none. 

If the swing arm bushings are worn (in 
which case lateral play will he evident), 
or if the swing arm is cracked or bent, 
remove the swing arm for service. 


1. Remove the rear wheel assembly. 

2. Remove the chain guard; unbolt the 
shock absorbers from the swing arm. 

3. Remove the swing arm spindle nut 
and pull out the spindle; remove the 
swing arm from the frame. 

4. Inspect the bushings for wear and 
replace as necessary. 

5. Installation is the reverse of the re¬ 
moval procedure. 


Chassis Torque Specifications 


Port 

Torque 

(ft lb*) 

Axle nuts 


Front 

25-38 

Rear 

35-58 

Front axle capnuts 

11-18 

Upper triple clamp pinch-holts 
Fork tubes 

14-22 

Center nut 

11-18 

Lower triple clamp pinch-bolts 

14-22 

Steering stem center nut 

43-72 

Drum brake anchors 


Front 

14-22 

Rear 

14-18 

Swing arm spindle nut 

35-54 

Rear shock absorber nuts 

14-18 


General 

Torque Specifications 


Torqu 

r (ft lb*) 

Bolt 

Diameter 

(turn) 

Vnmnrkcd 

Bolt* 

"S" Sfnrkrd 
Bolt 

5 

1.5-2.9 

2.2-4.4 

6 

2.9-5.1 

4.4-7.3 

8 

6.6-10 

9.5-17 

10 

1.3-20 

1S-29 
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MODEL COVERAGE 

GS 750 
GS 750 E 
GS 750 L 
GS 850 G/CL/GN 
GS 850 GT/GLT 
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Frame serial number location 


Engine serial number location 


General Specifications 



CS 750/E 

CS 750L 

CS H50C/CUC\ 

CS H50GTIC.LT 

Dimensions and Weight 




Overall length 

2,225 mm (87.6 in.) 

2.230 mm (87.8 in.) 

2.230 mm (87.8 in.) 

2.230 mm (87.8 in.) 

Overall width 

870 mm (34.3 in.) 

890 mm (35.0 in.) 

865 mm (34.1 in.) 

865 mm (34 1 in.) 

Overall height 

1.170 mm (46 1 in.) 

1.245 mm (49.0 in.) 

1,190 mm (46.9 in.) 

1,190 mm (46 9 in.) 

Wheelbase 

1,490 mm (58.7 in.) 

1.510 mm (59.4 in.) 

1.490 mm (58 7 in.) 

1,500 mm (59.1 in.) 

Ground clearance 

150 mm ( 5 9 in.) 

160 mm (6.3 in.) 

160 mm (6.3 in.) 

160 mm (6.3 in.) 

Dry weight 

223 kg (492 lbs) 

233 kg (514 lbs) 

253 kg (558 lbs) 

253 kg (558 lbs) 

Engine 

Type 

Four-stroke cycle, air¬ 
cooled. DOHC 

Four-stroke cycle, air¬ 
cooled. DOHC 

Four-stroke cycle, air¬ 
cooled, DOHC 

Four-stroke, air¬ 
cooled, DOHC 

Number of cylinders 

4 

4 

4 

4 

Bore 

65.0 mm (2.56 in.) 

65.0 mm (2.56 in.) 

69.0 mm (2.72 in.) 

69 0 mm (272 in.) 

Stroke 

56.4 mm (2.22 in.) 

56 4 mm (2.22 in.) 

56 4 mm (2.22 in.) 

56 4 mm (2.22 in.) 

Piston displacement 

748 cc (45.6 cu in.) 

748 cc (45.6 cu in.) 

843 cc (51.4 cu in.) 

843 cc (51.4 cu in.) 

Compression ratio 

8.7 1 

8.7:1 

8.8 1 

8.8:1 

Carburetors (4) 

MIKUNI VM26SS 

MIKUNI VM26SS 

MIKUNI VM26SS 

MIKUNI BS32SS 

Air cleaner 

Polyurethane foam 
element 

Polyurethane foam 
element 

Polyurethane foam 
element 

Polyurethane foam 
element 

Starter system 

Electric and kick 

Electric and kick 

Electric and kick 

Electric 

Lubrication system 

Wet sump 

Wet sump 

Wet sump 

Wet sump 

Transmission 

Clutch 

Wet multi-plate type 

Wet multi-plate type 

Wet multi-plate type 

Wet multi-plate type 

Transmission 

5-speed constant mesh 

5-speed constant mesh 

5-speed constant 
mesh 

5-speed constant 
mesh 

Primary reduction 

2.152 (99/46) 

2.152 (99/46) 

1.775 (87/49) 

1.775(8749) 

Final reduction 

2.733 (41/15) 

2.733 (41.15) 

3.090 (34/11) 

3.090 (34/11) 

Gear ratios. Low 

2.571 (36/14) 

2.571 (36/14) 

2.500 (35/14) 

2.500(35,14) 

2nd 

1.777 (32/18) 

1.777 (32/18) 

1.777 (32/18) 

1.777 (32/18) 

3rd 

1.380 (29/21) 

1.380 (29/21) 

1.380 (29/21) 

1.380 (29 21) 

4th 

1.125 (27/24) 

1 125 (27/24) 

1.125(27/24) 

1.125 (27 24) 

Top 

0.961 (25/26) 

0.961 (25/26) 

0.961 (25/26) 

0.961 (25 26) 

Drive chain 

TAKASAGO #630SO. 

96 links 

TAKASAGO *630SO. 

96 links 



Chassis 

Front Suspension 

Telescopic, oil dampened 

Telescopic, oil dampened 

Telescopic, pneumatic 

Telescopic pneumatic 

Rear suspension 

Swing arm. oil dampened, 
spring 5-way adjustable 

Swing arm. oil dampened, 
spring 5-way adjustable 

Swing arm 

Swing arm 

Steering angle 

40 (right & left) 

63 

40 r 

40 

40 

Caster 

62 30 

62 

62 

Trail 

107 mm (4.21 in.) 

100 mm (3.9 in.) 

113 mm (4.45 in.) 

113 mm (4 45 in.) 

Turning radius 

2 6 m (8.5 ft) 

2.5 m (8.2 ft) 

2.6 m (8.5 ft.) 

2 6 m (8.5 ft.) 

Front brake 

Disc 

Twin disc 

Twin disc 

Twin disc 

Rear brake 

Disc 

Disc 

Disc 

Disc 

Front tire size 

3 25H 19-4PR 

3.25H 19-4PR 

3.50H 19-4PR 

3 50H 19-4PR 

Rear tire size 

4 00H 18-4PR 

4.50 H17-4PR 

4.50H 17-4PR 

4.50H 17-4PR 


MAINTENANCE 


NOTE; Common main/cnmicp procedures 
are explained in detail in the “General 
Information ** section. 

LUBRICATION 

SAK 10NV-40 motor oil. service* rating “SF* 
or "SF" is recommended for all tempera¬ 
tures. 

Checking Oil Level 

1. The 750/850 lias a wet-sump lubrica¬ 
tion system, all of the oil being contained in 
the crankcases. 
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2. Allow the engine to run for several min¬ 
utes before checking the oil level. 

3. A sight glass or inspection window is 
provided on the right side of the engine just 
lx*low the kickstarter. With the machine 
parked on level ground and on the center 
stand, and the engine shut off. check the oil 
level by reference to the marks inscritx'd on 
the crankcase. Oil level should lx* lw*tween 
the “L" and "F” marks. 

A If the nil level is at or near the lower 
level mark, add enough oil to bring it up to the 
**F" mark, but do not overfill the crankcase. 


Changing Oil 

1. The recommended oil change interval is 
l,5fX) miles or 3 months, whichever comes 
first. 

2. Oil should be changed when the engine 
is warm. This ensures more complete draining 
and makes it more likely that the oil will carry 
oft any particulate matter with it. 

3. Place a suitable container (alxmt 4 cjt ca¬ 
pacity) Ix’iieath the engine and remove the 
drain ping. Allow the oil to drain for several 
minutes. Check the condition of the drain 
plug gasket and repl.ice it if necessary Hefit 
and tighten the drain plug securely . 
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Oil level sight glass 


4. If the oil filter is to be replaced, see "Oil 
Filter,” l>elow\ 

5. If only the oil is being changed, add 
about 2.8 1 (3.0 qt) of oil to the crankcase. If 
both oil and filter are being changed, add 
about 3.4 1 (3.6 qt). 

These amounts are approximations. Make 
final determination by checking the oil level 
at the inspection window, and top up to the 
upper limit line. Start the engine and allow it 
to idle for about 10 seconds. Shut it off and let 
it sit for another minute. Check the oil level 
at the inspection window. Top up the crank¬ 
case, if necessary, so that the level is at or 
near the "F” mark. Do not overfill. 

Start the engine and allow' it to idle for about 
10 seconds. Shut it otf and let it sit for another 
minute. Check the oil level at the inspection 
window. Top up the crankcase, if necessary, 
so that the level is at or near the "F” mark. Do 
not overfill. 


Oil Filter 

1. The oil filter should be changed at every 
other oil change, or every 3,000 miles. 

2. After draining off the crankcase oil, place 
a drip pan or container beneath the oil filter 
cover at the front of the engine. 

3. Remove the filter cover bolts and take 
off the cover. Pull the old oil filter. 

4. Install the new' filter. 

5. Before refitting the filter cover, check 
die condition of the O-ring and replace it if it 
is knicked or otherwise damaged. Be sure 
that the mating surface is clean. Lightly oil 
die cover O-ring before refitting the cover. 



Crankcase drain plug 



Oil (liter cover bolts 


6. Tighten the cover bolts gradually to a 
torque of 4.3-5.8 ft lbs. 


1. To check the oil levels, park the 
motorcycle on the centerstand on a level 
surface. Remove the gear shift lever and the 
secondary drive box cover. Remove the oil 
level screw. If the level is correct, oil will 
just begin to come out of the level hole. 

To check the final drive box level, remove 
the level plug/filler cap. Oil should just start 
to come out if the level is correct. 

2. To change oil in the drive boxes, run 
the motorcycle until operating temperature 
is reached. 

3. Remove the gear shift lever and the 
secondary drive box cover. Remove the sec¬ 
ondary' drive box filler plug, drain plug, and 
level screw. 

4. Refit the drain plug. Add SAE 90 gear 
oil until it begins to come out of the level 
screw hole. The amount is about 340-400 cc 
(11.5-13.5 oz). 

5. The final drive box oil is changed in 
the same manner. Capacity is 280-330 cc 
(9.5-11.2 oz). 

Front Forks 


Filter Screen 

The oil filter screen should be cleaned every' 
6,000 miles, or about once a year. 

The filter screen is easily reached after 
removing the exhaust pipes and the oil pan. 

Use a new oil pan gasket on assembly. Be 
sure to tighten the pan bolts evenly to avoid 
distortion. Tighten the pan bolts to 7.2 ft lbs. 

Engine Oil Pressure 

1. Be sure that the engine has the proper 
quantity of oil (between the “F” and “L* 
marks on the inspection window). 

2. Start the engine and run it until oil tem¬ 
perature reaches about 60° C (140° F). 

3. Remove the oil gallery plug at the right 
side of the engine just below the cylinders and 
install the special oil pressure gauge. 

4. Start the engine and run it at about 3,000 
rpm while checking the gauge reading. Oil 
pressure should be about 1.42 psi or more (0.1 
kg/cm 2 ). 

5. If the oil pressure is below' this limit, 
remove and inspect the oil pump internals. 

6. When fitting the oil gallery' plug, be sure 
to secure it with a non-permanent thread¬ 
locking compound. Tighten the plug securely. 


Drive Shaft 

The secondary' drive box and the final drive 
box both use SAE 90 EP hypoid gear oil. 



OH pressure gauge gallery plug 


GS 750 

1. Proper oil for the front forks is a 50/50 
mixture of ATF (Automatic Transmission 
Fluid) and SAE 10W-30 motor oil. 

2. Fork capacity is 180 cc (6.1 oz) per fork 
leg for all except "L” models w hich is 280 cc 
(9.5 oz) for each leg. 



Front fork drain plug 


3. Fork oil should be changed every' 6,000 
miles, or once a year. 

4. Place a container beneath one of the 
fork sliders and remove the drain plug. Pump 
the slider up and down until all the oil is ex¬ 
pelled. Examine the plug gasket, then refit 
the plug. Repeat the procedure with the other 
slider. 

5. Examine the drained oil. If it contains 
water or is exceptionally dirty, it may be that 
the dust covers are damaged and allowing 
foreign matter to get past. This will also dam¬ 
age fork seals quickly. Check that the dust 
covers are properly secured and replace them 
if cracked, ripped, or otherwise damaged. 

6. Support the front wheel off the ground 
by placing a scissors jack or similar device be¬ 
neath the engine. 
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7. Remove the handlelur damp Ixilts and 
move the bars to one side or tlu* other to allow 
access to the fork filler caps. 

8 Remove tin* fork filler caps. Often loos¬ 
ening the upper triple clamp pinch lxdts will 
make it easier to remove tlu* caps Since tlu* 
caps are under spring tension, care should Ik* 
exercised when removing them. 

9 Remove the upper fork springs to facili¬ 
tate the jo!> of adding the fork oil. Add ISO cc 
(6 1 (T/) to each leg 

10. Inspect the filler cap O-rings for damage 
and replace them if necessary Fit the springs 
and caps, tightening them securely. Tighten 
the triple clamp pinch Ixdts if they w ere l<x>s- 
ened. Secure the handlebars, tightening the 
forwardmost Ixdts first. 

GS 850 

Routine oil changes are not necessary on 
the GS 8.50. Refer to "Chassis" for service 
procedures. 

Fork air pressure should be checked 
even 6 mos. in the following manner: 



Front fork tiller cap 


1. Check fork air pressure every 6 mo. 
Make the check when the forks are "cold" 
(i.e. before riding). 

2. The motorcycle should he on the cen- 
terstand with the front wheel ofTthe ground. 

3. Pressure is checked with a special 
gauge. Remove the air valve caps. Turn the 
valve on the end of the special tool clockwise 
until it locks. Then turn the other tool valve 
counterclockwise until it turns freely. Mount 
the gauge, turning the valve nut clockwise 
until it stops. Turn the valve on the end of 
the special tool clockwise until it locks. Pres¬ 
sure should he 8.5-17.0 psi. 


-4. Raise air pressure if necessary' using 
the hand-held manual pump only. Do not 
use a compressed air source. Excessive pres¬ 
sure may blow out the fork seals. 

5. Fork legs should be less than 1 4 psi 
apart. 

Drive Chain 

1. Tlu* drive chain is equipped with rubber 
O-rings between the plates to seal in the lubri¬ 
cant At periodic intervals, however, some 
lubrication of the chain rollers is necessary. 

2. Alxnit everx 600 miles, clean the chain 
with kerosene. 

CAUTION: Do not use gasoline or any 
other solvents to clean the ’chain us the 
O-rings may he damaged. 

3. After cleaning and drying the chain, lu¬ 
bricate the rollers with 80 or 90W oil. Wipe oil 
any excess. 

NOTE: Do not use commercial cluiin lubri¬ 
cants on the rollers, as they may cause dam¬ 
age to the O-rings. 

The chain O-rings can he damaged hy 
steam cleaning, high-pressure spray, and 
cniain solvents, keep this in mind when 
cleaning the motorcycle. 

4 If rust is seen to develop on the rollers, 
lubricate them at more frequent intervals. 


Chassis Lubrication 

1. The swing arm pivot (750) is fitted with 
a grease nipple which should be lubricated 
with a high-quality chassis grease every 
12,000 miles or 2 years. 

2. Wheel and steering head bearings are 
lubricated with bearing grease, the service in¬ 
terval being 12,000 miles or 2 years. 



Lubricating the swing arm 



Drive chain lubricant (1) and seating O-rings (2) 


SERVICE CHECKS AND 
ADJUSTMENTS 

Drive Chain 

1. Tlu* chain should have alxmt 20-30 mm 
(0.8-1.2 in.) of total up-and-down free-play 
measured in the middle of the lower chain 
run. 

2. Before checking or adjusting the chain 
slac k, the following conditions should lx* met: 

a. The motorcycle should be placed on 
the center stand so that the rear wheel is off 
the ground, 

1) The transmission should lx* placed in 
neutral, 

c. The chain should lx* clean and well- 
lubricated, 

d. The chain should have been cheeked 
for any tight sjxits by slowly rotating the 
wheel and checking for variances in the 
chain tension at different points. If a tight 
sjx)t exists, the chain tension should lx* ad¬ 
justed to the prescriled free-play at the 
tight spot Note, however, that such a con¬ 
dition is indicative of a worn chain and 
probably worn sprockets, which should lx* 
replaced as soon as possible. 

3. Remove the axle nut cotter pin and 
loosen the axle nut several turns. Loosen the 
locknut on each chain adjuster lxdt. 

4. Turn each of the adjuster Ixdts in or out 
hy equal amounts until the chain tension is ap¬ 
proximate!)' correct. 

5. Check wheel alignment by means of the 
aligning marks inscribed on both sides of the 
swing arm. Be sure that lx)th adjusters are 
lined up with the same mark on each side. If 
not, turn one of the adjuster Ixdts in or out so 
that alignment is achieved. 

6. Tighten the axle nut and adjuster bolt 



Drive chain adjustment alignment marks 


nuts and check the chain tension. The chain 
tension should also lx* checked with the 
weight of a rider sitting on the motorcycle 
when it is oil the center stand, the chain 
should still have at least l 2 3 h in. of free-play. 
Correct if necessary. After adjustment is cor¬ 
rect, torque tlx* axle nut to 62-H3 ft lbs. 

Fit a new cotter pm. 

Clutch 

1 Cable adjustment must always lx* main¬ 
tained at the projXM specification If the cable 
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Drive chain free-play is measured at the middle of the lower chain run 


has insufficient free-play, the clutch will slip 
and rapidly hum out. If it has too much play, 
the clutch will not completely disengage, re¬ 
sulting in hard shifting and creeping at stops. 

2. Use the cable adjuster at the handlebar 
or engine to correct the amount of cable slack. 
The clutch hand lever should be able to lx* 
moved 4 mm (0.16 in.) measured between the 
lever and the holder before the clutch begins 
to disengage. 

If clutch operation is not satisfactory after 
making this adjustment, proceed as follows: 

3. Screw the cable adjuster at the lever in 
all the way, increasing cable free-play. Back 
off the locknut and turn the cable adjuster at 
the engine in as well. 

4. Remove the clutch adjuster cover plate. 
Iiooscn the clutch adjusting screw locknut 
Back off the adjusting screw 2-3 turns. 

5. Turn the adjusting screw clockwise until 
resistance is felt, then turn it counterclockwise 


l U turn. Holding the screw in this position, 
tighten the locknut. 

6. Turn the cable adjuster at the engine out 
until there is about 4 mm (0.16 in.) of free-play 
in the hand lever. Tighten the locknut on the 
engine cable adjuster. 

7. Make any further fine adjustments with 
the adjuster at the hand lever. 

Throttle Cables 

A dual-cable system is used on all except 
models with CV carbs. The cables are 
equipped with adjusters at the twist grip and 
the linkage. 

1. The cable which opens the throttles 
should have 0.5-1.0 mm (0.02-0.04 in.) of 
freeplay measured between the end of the 
cable sheath and the end of the adjuster. 

2. The cable which closes the throttles 
should have zero clearance between the end 
of the cable and the adjuster. 

CV carburetor-equipped models (GS 
850GT/GN/GLT) have only a single throttle 
cable. Adjust it to 0.5-1.0 mm (0.02-0.04 
in.) of freeplay. 

3. Use the cable adjuster at the handlebar 
to make and maintain this adjustment. To 
check that the cable has sufficient slack, start 
the engine and turn the forks slowly from lock- 
to-lock Idle speed must not increase. If it 
does, it indicates that the cable has insufficient 
free-play, is incorrectly routed, or is binding 
at some point. 


Throttle cable adjusters 

from an old or unsealed container. Exercise 
extreme care in handling the brake fluid. It 
will remove paint on contact. Be sure to 
tighten the reservoir cap securely. 

NOTE: The fluid level may drop slightly as 
the pads wear. 

2. Check brake pad wear and replace the 
pads as a set if either is worn to the red limit 
line. 


Clutch cable engine adjuster 


Brakes 


FRONT 

Disc brakes ordinarily need no attention other 
than a periodic check of the fluid level and pad 
wear. 

1. The fluid level should l)e between the 
"Upper" and “Lower" level marks on the see- 
through master cylinder reserv oir. If the level 
is below’ the lower level mark, add enough 
DOT 3 brake fluid to bring it above the mark. 

NOTE: Brake fluid is hydroscopic. It ah- Brake master cylinder reservoir upper and lower 
sorbs moisture. Therefore , do not use fluid fluid levei marks 


<A 



Clutch cable free-play (A) should measure about 4 
mm (0.16 in.) 



Clutch adjuster locknut (A) and adjusting screw 
(B) 


Fixed pad (1) and piston pad (2) should be re¬ 
placed as a set when worn to the red limit line (3) 
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3. The front brake lever should have 15-25 
mm (0.6-1.0 in.) of travel measured at the tip 
of the lever. If lever travel is excessive, it is 
possible that the system needs bleeding. 



The front brake lever should have 15-25 mm 
(0.6-1 0 In.) ot movement (1) 



Rear brake master cylinder fluid level lines 


REAR 

1. Inspection procedures are virtually the 
same as for the front brake. Maintain the fluid 
level between the lines on the master cylinder 
reservoir. 

2. To check pad wear, remove the plastic 
caliper cover. Pads should be replaced when 
they are worn to the red-marked stepped por¬ 
tion. 

3. To adjust brake pedal height, loosen the 
locknut on the re turn stopper bolt on the foot- 
peg bracket. Loosen the brake pushrod lock¬ 
nut. Turn the pushrod until the pedal is about 
10 mm (0.4 in.) below the top of the footpeg 
rubber. Tighten the pushrod locknut. Adjust 
the clearance between the brake pedal arm 
and the stopper lx>lt to 0.5 mm (0.02 in.). 
Tighten the stopper bolt locknut. Check that 
the brake pedal has 9-26 mm (0.35-1.0 in.) of 
free-play. 



Rear disc brake peds should be replaced when 
worn to the stepped portion (1) 


Brake Light Switches 

The switches should lx* checked for operation 
after the brakes are adjusted. The rear brake 
light switch and adjuster nut are mounted on a 
slotted bracket The rear switch is adjusted bv 
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Brake pedal free-play should be 9-26 mm 
(0.35-1.0 In.) 


holding the switch and turning the adjuster 
nut to effect adjustment. Moving the switch 
up on the bracket allows the brake light to 
tum on sooner. Moving it down allows the 
light to tum on later. Do not turn the switch 
to effect adjustment as the wires will become 
twisted and may break. 

The front switch is activated by the pressure 
of the brake fluid in the brake line. This switch 
is adjusted by loosening the two securing 
screws and moving the switch body. 


FUEL SYSTEM 

Fuel system maintenance involves cleaning 
the petcock fuel filter screen, cleaning the air 
filter, and cleaning the carburetors. 

The normal service interval is 3,000 miles. 

Air Filter 

1. Remove the left side cover and the air 
cleaner box cover. 

2. Remove the securing screw- and take out 
the air cleaner element. 

3. Remove the two element screws and 
separate the filter from the element. 

4. Wash the filter in gasoline. Squeeze out 
the excess gas. 

NOTE: Rctnove the excess gasoline by 
squeezing the filter. Do not wring it out, as 
this risks ripping it. 

5. Soak the filter in clean motor oil. 
Squeeze off the excess. 

6. Fit the filter to the element and rein¬ 
stall. 


Carburetors 



Brake pedal return stopper bolt 



Brake pushrod locknut 



1. Although major overhaul of the carbu¬ 
retors requires their removal as a unit, tlx? 
float bowls and jets can be cleaned with the 
units in place. 

2. Drain the fuel from the float Ixnvls. 

3. Remove the four securing screws from 
each float lxnvl and carefully lower the Ixmls 
until they are clear of the floats. It may lx? 
helpful to disconnect the overflow tubes lx*- 
fore removal. 

4. Unscrew the pilot jet. Unscrew and 
remove the main jet and the main jet 
holder/emulsion tube. Blow the jets clear, 
then reinstall. Clean out any residue from the 
float bowl When installing, be sure to position 
the float bowls carefully to avoid damage lo 
the floats. Tighten the screws gradually 
and evenly. Check for leaks before operating 
the motorcycle. 


Rear brake light switch (1); white lead (2), amber 
lead (3) 



Air cleener element (A) and securing screw (B) 
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Float bowl drain plug 


Maintenance Data 


750/E 7SOL 850 


Fuel capacity (gal/1) 

Fuel reserve (gal/1) 

Engine oil (qt/1) 

Oil change 
Oil and filter change 
After rebuilding 
Front forks (oz/cc)(each leg) 

Tire pressure (psi) 
solo, normal speeds (front/rear) 
solo, continuous high speeds (f/r) 
two-up, normal speeds (f/r) 
two-up, continuous high speeds (1/r) 
Battery 

voltage/output (v/ah) 
continuous charging rate (amps) 

Oil pressure (psi) 
warm engine @ 3000 rpm 


4.8/18 

3.4/13 

5.8122 

0.5/2.0 

0.8/3.0 

1.1/4.2 

3.6/3.4 

3.6/3.4 

3.0/2.8 

4.0/3.8 

4.0/3.8 

3.8Z3.6 

4.4/4.2 

4.4/4.2 

4.0/3.8 

6.1/180 

9.5/280 

8.5/250 

25/28 

25/28 

25/28 

28/32 

28/32 

28/32 

25/32 

25/32 

25/28 

28/36 

28/40 

32/40 

12/14 

12/14 

12/14 

1.4 

1.4 

1.4 

1.42 

1.42 

1.42 


Periodic Maintenance 
Intervals© 


Before each ride 
Safety items 
Operation of lights 
Chain adjustment 
Control cable adjustment 
Brake operation 
Engine oil level 


Weekly 

Recommended Lubricants Tire pressure (check When cold) 

_ Battery electrolyte level 


Engine 

General, all temperature: SAE 10W-40, 
service rating "SE” or "SF" 

Above 14° F ( m C): SAE 20W-50, 
service rating "SE” or ‘‘SF" 

Above -4° F (-20° C): SAE 10W-50. 

service rating "SE” or ”SF’ 

Between 4° F (-10° C) and 86 c F (30°C): 
SAE 10W-30, service rating "SE” or "SF" 
Front forks (750) 

ATF/SAE 10W-30 motor oil. 50-50 mixture 

Front lorks (850) 

SAE 10W-20 oil 

Disc brake systems 

DOT 3 or DOT 4 standard disc brake fluid 

Control cables 
Light motor oil 
Graphite-based lubricant 
Molybdenum-disulphide-based lubricant 

Tach, speedometer cables; throttle twist-grip 
Light duty grease 

Wheel and steering head bearings 
Waterproof, medium-weight bearing grease 

Grease fittings 

Waterproof, medium-weight chassis grease 

Drive chain 
SAE 90W oil 
SAE 80W oil 
Gear boxes 
SAE 90 EP gear oil 


Every 750 miles 
Lubricate drive chain 

Every 1.500 miles/3 months 
Change engine oil 

Every 3,000 miles/6 months 
Change oil filter 
Lubricate controls and cables 
Lubricate contact breaker cam felt pad 
Clean air filter 
Adjust carburetors 
Check timing 

Clean and gap spark plugs 

Adjust clutch 

Check compression 

Check oil pressure 

Check tappet clearances 

Check disc brake fluid level 

Check brake pads for wear 

Check tightness of critical nuts and bolts 

Check condition of chain and sprockets 

Check condition of fuel lines 

Check spokes for tightness 

Check swing arm bushings 

Check steering stem bearings 

Every 6,000 miles/12 months 
Change front fork oil (750) 

Clean sump oil filter screen 
Grease twist-grip housing 

Every 12,000 miles/24 months 
Replace all fuel lines 
Replace brake lines and fluid 
Replace master cylinder internals 
Replace caliper internals 
Repack wheel bearings 
Repack speedometer drive housing 
Grease swing arm 
Grease steering stem bearings 


©Based on normal usage after break-in and initial 
service are completed. 
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TUNE-UP 

NOTE: Common funr-up procedures are 
explained m detail in the "General Infor¬ 
mation" section at the end of the manual. 

COMPRESSION TEST 

1. A compression check should he made 
Indore each tune-up since this will provide a 
general idea of engine condition. 

2. It ts necessary to have a gauge with a 
flexible hose anti the proper screw-in adapter 
{plug holes are 14 mm). 

3. The engine should lx* at operating tem¬ 
perature when checking compression. 

4. Remove all of the spark plugs and fit 
tlx* gauge to one of the plug holes. 

5. Close the choke and hold the throttle 
wide open while spinning the engine with the 
starter motor Note the compression reading 
and rejxMt the test with the remaining cylin¬ 
ders. 

6. Compression may vary according to 
gauge tolerance and several other factors. 
However, it should normally he between 128 
and 171 psi. All cylinders must lx* within 15 
psi of this range and of each other. 

CAM CHAIN TENSIONER 

The cam chain tension is maintained automati¬ 
cally, and no routine adjustments are neces¬ 
sary once tlx* tensioner has lx*en set correctly. 

To check tensioner operation, refer to "Cam 
Chain Tensioner” under the "Top End sec¬ 
tion of “Engine and Transmission” 

VALVE ADJUSTMENT 
Checking Valve Clearance 

NOTE: Valve clearance must he checked 

when the engine is cold. 

1. Remove the gas tank, the cylinder 
head cover, and the points cover. 

2. Waive clearance is checked hy inserting a 
feeler gauge hlade lx*tween the cam lolx* and 
the tappet shim. To do this, the cam lobes 
must lx* properly positioned or the measured 
clearance will lx* inaccurate. Refer to the illus¬ 
tration showing proper cam lolx* positions. 

3. Correct valve clearance is 0.03-0.08 
mm (0.0012-0.0032 in.) for lx)th intake and 
exhaust valves. The clearance is correct if a 
feeler gauge blade in this range is a light drag 
fit lx*tween the cam lobe and tappet shim. 

4. Use a 17 mm wrench on the special 
crankshaft nut to turn the engine over (in the 
normal direction of rotation-clockwise as seen 
from the right side) until the exhaust cam for 
the No. 1 (left) cylinder is in the position indi¬ 
cated. Check the valve clearance for the ex¬ 
haust valves at cylinders Nos. 1 and 2. 


A 



Camshaft loba locations (A or B) when checking 
valve clearance 
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Rotating the engine In the normal direction of ro¬ 
tation 



Exhaust lobe cam for No. 1 cylinder in position lor 
checking clearance 



Checking valve clearance 



Rotate the engine 180 



Intake cam lobe for No. 1 cylinder In position for 
checking clearance 


5. After checking the clearance at the ex¬ 
haust valves for cylinders Nos. 1 and 2, turn 
the crankshaft 180° again in the normal direc¬ 
tion of rotation until the intake cam lolx* of the 
No. 1 cylinder is at the position illustrated. 



Exhaust cam lobe for No. 4 cylinder in position for 
checking clearance 



Intake cam lobe for No. 4 cylinder In position for 
checking clearance 


Check the valve clearance of the intake salves 
for cylinders Nos. 1 and 2. 

6. Turn the crankshaft 180° again in the 
normal direction of rotation until the exhaust 
cam lolx* of cylinder No. 4 is at the position il¬ 
lustrated. Check the clearance of the exhaust 
valves of cylinders Nos. 3 and 4. 

7. Turn the crankshaft an additional 180° 
until the intake cam lolx* of the No. 4 cylinder 
is positioned as illustrated. Check the salve 
clearance of cylinders Nos. 3 and 4 



Valve clearance shim and tappet notch 


Adjusting Valve 
Clearance 

1. Adjustments to the valve clearances, if 
necessary, are made hy replacing existing tap¬ 
pet shims svith nesv ones of varying thick¬ 
nesses. A special ttxrl is necessary to hold 
dosvn the tappet to remose the old shim and 
install the nesv one. In addition, a micrometer 
may lx* helpful. 

2. If the salsc clearance is not svithin the 
proper range svhen checking it as outlined 
alxive, continue slipping feeler gauges lx*- 
tween the cam lolx* and shim until the actual 
clearance is determined. The feeler gauge 
blade will lx* a light drag svhen pulled 
through. Record the actual clearance. 

3. To remose the shims, first rotate the 
tappet svith your fingers until the notch is ac¬ 
cessible. Use the special tool to depress the 




Suzuki GS750-850 


tappet and remove the shim with a pair of for¬ 
ceps. 

NOTE: Be sure that the special tool is cor¬ 
rectly installed. It must have a firm pur¬ 
chase of the tappet. Refer to the illustration. 



Depressing the teppet with the special tool 


4. Note the thickness of the removed shim 
which is marked on it. “265/’ for example, in¬ 
dicates a thickness of 2.65 mm. 

It is possible to use the marked thickness on 
the shim to calculate valve clearance provided 
that the shim in question is not worn. It is 
more accurate, however, to measure the 
thickness of the removed shim with a microm¬ 
eter to be sure. Referring back to the actual 
measured clearance (Step 2, above), calculate 
the necessary shim thickness which will bring 
the valve clearance into the proper range. 

The proper shim thickness is arrived at by 
subtracting the specified clearance from the 
actual measured clearance and adding or sub¬ 
tracting this number to the thickness of the re¬ 
moved shim. 

If, for example, the actual measured valve 
clearance was 0.10 mm, shim thickness must 
be increased by at least 0.02 mm to bring the 
clearance back to the maximum allowable fig- 



Be sure that the tappet holder tool has firm 
purchase on the tappet: tappet holder (A), shim 
(B), tappet (C) 



Removing an adjusting shim 


( 265 J (~) I 3 I 2.65 mm 

Thickness of the shims is marked on them 


Tappet Shim Size Chart 


Na. 

Thickness (mm) 

Part Xo. 

1 

2.15 

12892-45000 

2 

2.20 

12892-45001 

3 

2.25 

12892-45002 

4 

2.30 

12892-45003 

5 

2.35 

12892-45004 

6 

2.40 

12892-45005 

7 

2.45 

12892-45006 

8 

2.50 

12892-45007 

9 

2.55 

12892-45008 

10 

2.60 

12892-45009 

11 

2.65 

12892-45010 

12 

2.70 

12892-45011 

13 

2.75 

12892-45012 

14 

2.80 

12892-45013 

15 

2.85 

12892-45014 

16 

2.90 

12892-45015 

17 

2.95 

12892-45016 

18 

3.00 

12892-45017 

19 

3.05 

12892-45018 

20 

3.10 

12892-45019 


ure of 0.08 mm. If the thickness of the re¬ 
moved shim was 2.50 mm, the new shim must 
be at least 2.50 + 0.02 = 2.52 mm. The closest 
shim to this size is 2.55 mm, and this shim, 
when fitted, will bring the valve clearance into 
the specified range. 

NOTE: Shims are available in increments of 
0.05 mm from 2.15 mm to 3.10 mm. 

If the measure clearance is too small, a 
thinner shim must be fitted. If, or example, 
the measure clearance is 0.01 mm, shim 
thickness must be decreased by at least 0.02 
mm to bring the clearance to within specifica¬ 
tion. If the fitted shim in this instance is 2.75 
mm thick, the new shim must be 
2.75 — 0.02 = 2.73. The closest available shim 
is 2.70, and this will give a clearance which is 
within the tolerance range. 

5. After calculating the clearance change 
necessary and finding the correct replacement 
shim, install the new shim and recheck the 
clearance. 

NOTE: Lightly lulyricate the new shim with 
motor oil on both sides before fitting it and 
checking the clearance. Install the new shim 
with the thickness number facing the tap¬ 
pet. 


To Calculate Shim Size 


Clearance Too Tight 

Required clearance 0.03-0.08 mm 

Measured clearance _ 

Difference _ 

Old shim thickness_ 

— Difference _ 

New shim thickness 

Clearance too Loose 

Measured clearance _ 

Required clearance 0.03-0.08 mm 

Difference _ 

Old shim thickness _ 

+ Difference _ 

New shim thickness 


CONTACT BREAKER 
POINTS 

Location 

The points and condensers are located on the 
right end of the crankshaft beneath the points 
cover. The timing advance mechanism is fit¬ 
ted onto the crankshaft behind the breaker 
point base plate. 

Replacement 

1. Points sets are available complete with 
condensers already mounted on the breaker 
plate. Removal is accomplished by discon¬ 
necting the primary wires and removing the 
three screws which mount the breaker plate to 
the engine. It is of course necessary to reset 
the ignition timing after the new hreaker plate 
is installed. 

2. If the points are purchased separately, 
disconnect the primary wire at each point set, 
remove the securing screw, and remove the 
old points. When installing new points, note 
that the proper installation of the insulating 
washers at the primaiy terminal is critical. If 
improperly installed, no spark will occur. 
There is a small insulating tube which fits 
around the terminal bolt and two insulating 
washers, one immediately on either side of 
the terminal bracket. All connectors (con¬ 
denser, primary wire, points spring) are made 
on the outersides of these washers (i.e., no 
connector must touch the bracket, which is a 
ground). 

3. New points may have a protective coat¬ 
ing on the contact surfaces to prevent oxida¬ 
tion. Clean off these surfaces with a non-oily 
solvent before attempting to start the ma¬ 
chine. 

4. If the motorcycle will not start immedi¬ 
ately after installation of new points, check 
that the primary wire connections are tight, 
that the insulating washers at the primary’ ter¬ 
minal are properly installed, and that the con¬ 
tact surfaces are thoroughly cleaned. 

5. Condensers are easily replaced after dis¬ 
connecting the lead at the primary terminal 
and removing the screw which secures the 
condenser to the base plate. 

Gapping 

Periodic gapping is necessary to compen¬ 
sate for erosion of the contact surfaces due to 
electrical arcing and for wear of the fiber heel. 
As the heel wears, the points will open later 
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rclarixc to the rot.ition of the crankshaft. thus 
retarding the timing slightly 

Points should be filed til neccssary) nod 
cleaned Indore gapping 

1 Remove the jxiints coser 

2 Using the special nut. turn the engine 
over until one of the two sets of jxiints is lulls 
open. 

3. With the proper feeler gauge Made, 
check the gap Hie proper specification is 0.3.5 
mm (0.018 in ), and the hlade should he a slip 
fit Udween the point* if* the gap is correct. 

4. II adjustment is necessary, hxisen the 
seresv which secures the point set to its plate. 



Point gap (A) is adjusted after loosening the 
screw (arrow) 


and use a small screwdriver at the pry jxiint 
provided to adjust the gap. 

CAUTION: Loosen the screw just enough to 

allow the points to he mon th If loosened 

too much, the points will snap shut in.vfrW 

of holding the gap. 

5. Tighten the screw and recheck the gap. 
It may change slightly when the screw is tight¬ 
ened. 

6. Repeat the procedure with the remain¬ 
ing points set. Try to adjust lx)th sets so that 
the feeler gauge hlade has the same “feeU in 
Ixith sets. This will help to ensure accurate 
timing. 

7. If it is not possible to gap the points cor¬ 
rectly, the fiber heel is evidently worn; the 
jxiints should then lx* replaced. 

Lubrication 

1. It is necessary 1 to occasionally lubricate 
the cam follower filu*r heel and the pivot point 
of the contact breakers. This minimizes wear 
anti ensures that the timing will remain accu¬ 
rate for a longer period. A worn heel will re¬ 
tard tlit* timing. 

2. A small dab of grease (high melting 
point, if possible) should he applied to the 
lubricator wick so that the* lubricator can dis¬ 
tribute it onto the breaker cam. A tlrop of 
engine oil should lx* applied to the pivot 
jxiints. 

3. In Ixith cases it is imperative that care he 
taken to keep the libricant away from the 
points contact surface. 

4 The lubricating wick should he adjusted 
so that it just contacts the breaker cam. 

.5. This lubrication should lx* carried out 
every 3,(MX) miles. 


IGNITION TIMING 
Transistorized Ignition 

GS S50GT GLT models are equipped with a 
solid-state ignition system whic h requires no 
maintenance or periodic inspection. 
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Timing marks: A, lop dead center: B, fixed ad¬ 
vance firing point; C, full advance firing point 


Breaker Point Ignition 
DYNAMIC TIMING 

1. Clean and gap ixith sets of points as de- 
scrilx*d previously. 

2. Hook up the strolx* light according to 
the directions of the light s manufacturer to 
pick up the* impulses from the No. 1 (left out¬ 
side) cylinder. 

3. Start tlu* engine and adjust the* idle, if 
necessary, to tlu* recommended idle speed 
(KXX) rpin). 

4. Aim the light at tlu* timing marks visible 
through the insjxution hole in the jxiints base 
plate. At idle, the "F“ mark should align with 
the timing index mark. 

5. To check ignition timing at full advance, 
increase the engine speed until the motor is 
turning 2,500-3,000 rpin. At this point, the 
timing index mark should lx* aligned with the 
full advance mark scribed into the timing ad¬ 
vance mechanism. 

6. If adjustment is necessary, carefully 
loosen the three base plate** screws and rotate 
tlu* plate so that the proper marks align at the 
specified rpm. Establishing this alignment at 
full advance is recommended Tighten the 
base plate screws. 

7. Repeat the procedure, this time having 
the strobe light pick up cy linder No. 2. If ad¬ 
justment is necessary , loosen the two screws 
which secure points set 2.3 to its plate, and 



The "F" mark should align with the timing mark 
(B) at idle 



The full-advance firing mark (C) should align with 
the timing mark (D) above 2500 rpm 



Timing for cylinders 1 & 4 is adjusted by loosening 
the three screws (E) and rotating the breaker 
plate 



Timing (or cylinders 2 & 3 is adjusted by loosening 
the two screws (A) and moving plate (B) 


use a small screwdriver at the pry |xiint pro- 
sided to mose tlu* set so that proper mark 
alignment is achieved. Tighten the screws. 

8. If it is not possible to acieve full advance 
alignment without moving tlu* base plate or 
points set 2.3 all the way to tlu* end of their 
range of allowable travel, it is possible that the 
points are either incorrectly gapped, or that 
they are worn to the point where they must lx* 
replaced. 

STATIC TIMING 

1. Connect one of the test light or tester 
leads to the primary wire terminal for the 
points set ‘T.4 " Ground the other lead to the 
engine. 

2. If tlu* test device is not self-|x)wered, 
turn the ignition sw itch on and lx* sure* the kill 
switch is in the “on" position as well. 

3. Turn the engine over in the normal di¬ 
rection of rotation until the ”F“ mark for cylin¬ 
ders 1 and 4 align w ith the timing index mark 
The test instrument should react at the instant 
these marks align, indicating that tlu* points 
hast* o|x*nt*d. If they do not, loosen the three 
base plate screws and rotate the base plate so 
that the points just o|x*n when these timing 
marks are in alignment. Moving the base plate 
clockwise will retard tlu* timing, coun¬ 
terclockwise will advance it. 

Cy linders I and 4 are now correctly timed 
Tighten the base plate screws and recheck. 

4 Repeat the procedure with jxiints set 
2.3 If adjustment is necessary, loosen the two 
screws svhich secure these points to their 
mounting plate and use a small screwdriver at 
th<* pry |X)int provided. Tighten the screws 
and recheck tin* timing 

CARBURETORS 

Carburetor adjustments to lx* made during a 
tune-up pnxxuhircs include cheeking the float 
lex el, setting the idle mixture, idle speed, and 
carburetor synch ionization. 
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All models except the GS 850GT/GLT use 
Mikuni VM26SS carburetors which are 
standard throttle-slide types. The GT/GLTs 
use BS32SS constant velocity (CV) units. 
Working procedures and specifications are 
therefore different. 

Also, pilot screws on 1978 and later 
machines are pre-set and need no adjust¬ 
ment. This to meet clean air requirements. 


Adjusting Float Level 

1. Float level is a measure of the amount of 
gasoline which will be in the float bowls dur¬ 
ing operation. While it is a critical specifica¬ 
tion, it will not normally need readjustment 
once properly set. Float level, therefore, need 
not be checked at every tune-up, but should 
be attended to from time to time. 

2. A special gauge is available which allows 
the float level to be checked with the carbu¬ 
retors still on the motorcycle. 

3. Remove the float lx)wl drain plug and in¬ 
stall the gauge. Turn the petcock to the 
"Prime” position to refill the bowl, then turn it 
back to "On.” Start the engine and allow it to 
idle at 1(XX)-1100 rpm. 

4. Hold the gauge line up against the car¬ 
buretor body to check the float level. The 
level should be 2.5-3.5 mm (0.10-0.14 in.) 
on GS 750/E models, 3.0-4.0 mm (0.12- 
0.16 in.) on GS 750L and GS 850C/GLVGN, 
and 4.5-5.5 mm (0.18-0.22 in.) for the GS 
850GT/GLT. 

This is the distance between the fuel level 
in the gauge and the float bowl mating sur¬ 
face as shown in the illustration. If float level 
is not correct, proceed as follows. 

5. Remove the carburetors as a unit. Re¬ 
move the float bowl and the float bowl gasket. 

6. With a vernier caliper, measure the dis¬ 
tance from the float Ixnvl mating surface to the 
top of the float. Float heights are as follows: 


GS 750/E 

GS 750L, GS 850G/ 
GL/GN 

GS 850CT/GLT 


25-27 mm (0.98- 
1.1 in.) 

23-25 mm (0.91- 
0.98 in.) 
21.4-23.4 mm 
(0.84 - 0.92 in.) 



Checking float level (A) 



Measuring float height (H) 



Increase float height by bending the tang towards 
(B); decrease it by bending towards (A) 


If float height is not within this range, 
push out the float pin to remove the float. 
Bend the float tang in the desired direction 
to raise or lower the float level. Bending the 
tang away from the carburetor body raises 
the fuel level; bending it towards the car¬ 
buretor body lowers the fuel level. 



Throttle slide locknut (A) 


Idle Mixture and Idle Speed 

1. These adjustments must lx? made with 
the engine at operating temperature. 

2. Turn each pilot air screw in until it is 
lightly seated, then back them out IV* turns 
on 1977 models. On 1978 and later machines 
the pilot screw' is preset and djustment is 
not necessary’. 

3. Adjust the idle speed to 1,000 rpm using 
the throttle stop screw. 

Synchronization (VM26SS) 

1. A set of vacuum gauges are necessary to 
synchronize the carburetors. 

2. Use longer fuel lines and raise the gas 
tank sufficiently so that the carburetor caps 
can be removed. 

3. Remove the carburetor caps. 

4. Install the vacuum gauges. 

5. Start the engine and set it to run at about 
1,500 rpm. 

6. Note the vacuum gauge readings. 
Equalize the readings of all four carburetors 
by loosening the throttle slide locknuts and 
turning the adjusting screws to raise or lower 
the slides. 

7. Readjust the idle speed to 1,000 rpm 
and adjust the throttle cables. 

Synchronization (BS32SS) 

Synchronization of the BS32SS units found 
on the GS 850GT/GLT is basically the same 
as outlined above for the VM26SS carbs. 
The throttle valve adjusters, however, are 
between the carburetors rather than be¬ 
neath the carb tops. Delete Step 3. 



Pilot air screw (arrow) 



Throttle stop screw 



Vacuum gauge fitting on manifold 


1 



Carburetor synchronizing screws (GT/GLT) 


There are three valve adjusting screws 
(see illustration). Loosen the locknut before 
attempting adjustment. The screw’s (“B,” 
"A,” and "C” in the illustration) adjust car¬ 
buretors 1, 2, and 4 respectively. 
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Tune-Up Specifications 



CS 75 0/E 

GS 7SOL. '» 

GS S50C/CUCS 

GS mCT/CLT 

Compression 

Cranking pressure (psi) 

128-171 

128-171 

128-171 

Max allowable variation (psi) 

15 

15 

15 

Valve Clearance 

Intake (mmun.) 

0.03 - 0 08 

0 03-0.08/ 

0.03 -0 08 


0.0012-0.0032 

0 0012-0.0032 

0.0012-0.0032 

Exhuast (mm/in.) 

0.03-0.08 

0 03-0.08 

0.03-0.08 


0 0012-0 0032 

0 0012-0 0032 

0.0012 - 0.0032 

Ignition 

Spark plugs 

OEM 

NKGND 

NGKND 

NGKND 

Standard 

B-8ES/W24ES-U 

B-8ES W24ES-U 

B-8ES/W24ES-U 

Cold 

B-9ES/W27E 

B-9ES/W27E 

B-9ES/W27E 

Hot 

B-7ES/W22ES 

B-7ES/W22ES 

B-7ESW22ES 

Spark plug gap (mm in.) 

06-0.7/ 

0.6-08/ 

06-0.8/ 


0.024-0 028 

0.024-0 032 

0.024-0 032 

Point gap 

0.3-04/ 

0.3-04/ 

0.3-04 


0.012-0.016 

0.012-0.016 

0.012-0.016 

Ignition timing 

Static (degrees BTDC)17 

17 

17 

17 

Max (degrees BTDC @ 2500 rpm) 

37 

37 

37 

Carburetion 

Idle speed (rpm) 

1000 

1000 

1000 

Pilot Screw (turns out) 

1 

preset 

preset 

Float height (mm/in.) 

25-27/ 

23-25/ 

21 4-23.4 


0.98-1.1 

0.91-0 98 

0 84 - 0.92 


® 1977: V/a 
Later models: preset 


ENGINE AND TRANSMISSION 


NOTE: For engine component inspection 
techniques and procedures, refer to “En¬ 
gine Rebuilding ' in the Central Informa¬ 
tion section. 

ENGINE REMOVAL 
AND INSTALLATION 

GS 750 

1 Drain the oil. 

2. Remove the gas tank. 

3. Disconnect the battery negative termi¬ 
nal. 

T Remove the left side co\er. Disconnect 
the alternator leads, the starter solenoid nega¬ 
tive terminal, and the |xiints wires. 

5. Disconnect the spark ping wires from 
the plugs. 

6. Remove the air cleaner box. Remove 
the carburetors. 

7. Disconnect the tachometer cable from 
the cylinder head 

S Remove the exhaust header pi|x*s. 



Exhaust header pipes have their locations 
marked 
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9. Remove the left-side rider’s footpeg. 

10. Remove the clutch adjuster cover. Re¬ 
move the screws which secure the sprocket 
cover and take oil the cover. 

11. Remove the engine sprocket 

12. Remove the right-side rider’s ftxjtpeg. 
Remove the rear brake lever. 

13. Remove the engine mounting Ixilts. 
Take the engine out from the right side of the 
frame. 

14. Installation is the reverse of removal. 
Tighten the long bolts to 29 It lbs and the 
short Ixilts to 14.5 ft lbs. 

15. Be sure all hoses and wires are cor¬ 
rectly routed and clamped where applicable. 



Unbolting the cam chain idler 

16. When installing the exhaust header 
pijx's, note (hat their proper positions are in¬ 
dicated bv a stamped letter near the end of 
each piix* I is for the No. I cylinder. (' 
for cylinders Nos. 2 and 3. and R for No 4 

17. After installation, check the oil level, 
drive chain tension, and throttle cable adjust¬ 
ments before starting the engine. 


GS 850 

1. Drain the oil from the crankcase. 

2. Remove the gear shift lever and the 
secondary drive box cover. Remove the drive 
box drain plug. 

3. With the fuel petcock lever turned to 
"On” or "Res," disconnect the lines from the 
petcock. Disconnect the fuel sensor wire at 
the lower left side of the gas tank. Remove the 
tank securing bolt and take off the gas tank. 

4. Disconnect the intake pipe from the 
breather cover. 

5. Remove the side covers. Disconnect 
the battery leads. Disconnect the alternator 
wires, starter relay negative terminal, 
breaker point or ignition unit wires, neutral 
switch, gear position, oil pressure gauge 
wires and spark plug leads. 

6. Remove the air cleaner box. 

7. Remove the carburetors. 

8. Diosen the drive shaft Ixiot clamp and 
move the lx>ot towards the rear. Remove the 
four Ixilts securing the universal joint anti the 
drive shaft. 

9. Remove the brake pedal and the right 
side footpeg. 

10. Remove the exhaust system. 

11. Remove the horn. 

12 Disconnect the dutch and tachometer 
cables. 

13. Remove the engine breather cover 

14 Support the engine with a jack and 
remove the engine mounting holts and nuts. 
Remov e the engine from the right side of the 
frame. 

15. Installation is the reverse of removal. 
Note the following points. 

16 Tighten 10 mm mounting Ixilts to 26 
ft lbs., and 8 mm Ixilts to 18 ft lbs. 
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17. Use thread locking compound on the 
drive shaft bolts, and tighten them to 18-22 
ft. lbs. 

18. Secure exhaust pipe bolts to 7-10 ft. 
lbs., and muffler bolts to 13-20 ft. lbs. 

19. Check all levels and cable adjustments 
before starting the engine. 

TOP END 

Cylinder Head Removal 

1. It is possible to remove the cylinder 
head with the engine still in the frame pro¬ 
vided that the gas tank, exhaust header pipes, 
air cleaner Ixjx, carburetors, and related ca¬ 
bles and wires are removed or disconnected. 

2. Remove the cylinder head cover. 

3. Remove the cam chain adjuster by first 
loosening the adjuster screw locknut, tighten¬ 
ing the adjuster screw, then removing the 
three cam chain adjuster mounting Ixilts. 

4. Unbolt and remove the cam chain idler 
between the cam sprockets (four Ixilts). 



Removing the tach drive stopper 



Clamp the cam securely before removing the 
bearing caps 


5. Remove the tachometer drive gear 
stopper screw, the stopper itself, and pull out 
the drive gear. 

6. Clamp one of the camshafts securely in 
place using a vise-grip pliers or the like. Be 
sure to keep the jaws of the pliers clear of the 
cam lolx*s. 

7 Remove the four lxdts which secure 
each of the two cam bearing caps. These bolts 
should be loosened gradually and in a cross 
patten). 

8. Remove the \ise-grip pliers. Remove 
the cam bearing caps. Remove the camshaft. 
Repeat the procedure with the remaining 
camshaft. Loop a length of wire around the 
cam chain and secure it to keep the chain from 
falling down into the crankcase. 

9. To remove the cylinder head, first re¬ 
move the adjustment shims from each valve. 
Mark them so that they can be reinstalled in 
their original locations. Valve adjustment 


must be checked upon assembly at any rate. 
Remove the two 6 mm set bolts, one at each 
side. Then remove the twelve 8 mm nuts. 
These nuts must be loosened gradually and in 
a cross-pattern beginning with the centermost 
nuts. After all the nuts have been removed, 
lift oil the cylinder head, striking it carefully at 
the sides with a plastic mallet if it is struck. 

10. Remove the tappet from each valve. 
Mark their locations. 


Cylinder and Piston Removal 

1. Remove the cylinder head as outlined 
a!x>ve. 

2. Grasp the cylinder block and move it 
straight up until it is clear of the studs. If the 
block is stuck, strike it carefully at the sides 
with a plastic mallet, but watch that no dam¬ 
age is done to the fins. 

3. Mark the location of each piston lx*fore 
removal using a felt-tip marker or suitable 
substitute. Remove the piston wrist pin cir¬ 
clips and disgard them, new ones l>eing 
required on assembly. 

CAUTION: Do not allow the circlips to fall 
into the crankcase. To avoid having to split 
the cases to retrieve a clip, cover the crank¬ 
case openings with a cloth 
4 Press out the wrist pins with the special 
tool. Alternately, the pins can lx* removed by 
gently heating the piston crown and pushing 
the pin out with a suitable drift. Re sure to 
support the piston with one hand while doing 
this. Push the pin out with steady pressure. 
Never strike the pin in an attempt to remove 
it. This risks bending the connecting rod. 

5. Remove the cylinder base gasket. 

Inspection 

CAMSHAFTS 

1. Check the dam lo!x*s for scoring or other 
imperfections. The lolx*s must be perfectly 
smooth. Replace the cam(s) if any damage is 
visible. 

2. Use a micrometer to measure the height 
of each cam lobe and compare the readings 
against the following specifications. 


750 


Vali* 

Standard 

Seritceable 

Ijmit 

Intake 

36.265-36.295 mm/ 

1 4278-1 4289 in. 

36.15 mm/ 
1.4232 in. 

Exhaust 

35 735-35.765 mm/ 
1.4069-1 4081 in. 

35.60 mm/ 
1.4016 in 

850 

Valv* 

Standard 

Serviceable 

Limit 

Intake 

36.320-36.360 mm/ 
1.4299-1.4315 in. 

36.02 mm/ 
1.4181 in. 

Exhaust 

35.770-35.810 mm/ 
1.4083-1.4098 in. 

35.47 mm/ 
1.3965 in. 


3. Inspect the cam journal bearings for 
scratches or imperfections. 

4. Bearing clearance is most easily checked 
with Plastigage(R). Be sure that the cam bear¬ 
ing caps are properly installed (align the 


arrows on the caps and head) and are torqued 
to 7.0 ft lbs. Standard bearing clearance is 
0.020- 0.0X54 mm (0.0008-0.0021 in.) and the 
serviceable limit is 0.15 mm (0.0059 in.). 

5. Check the run-out of each camshaft by 
mounting each one in a set of v-blocks and 
measuring the run-out in the center with a 
dial indicator. Standard run-out is 0.03 mm 
(0.0012 in.), while the serviceable limit is 0.1 
mm (0.0039 in.). 

CAM CHAIN TENSIONER 

1. Check that the pushrod is free to move 
in and out. If it sticks or binds, replace the 
tensioner. 

CYLINDER HEAD 

1. Clean any tract's of head gasket material 
from the cylinder head mating surface. Place a 
straight edge across the mating surface and 
check for warpage by attempting to slip feeler 
gauge blades lx*tween the head and straight 
edge. Standard head warpage is alxmt 0.03 
mm (0.0012 in.) while the serviceable limit is 
0.25 mm (0.009S in.). If the head is warped 
lx'yond this point, flatness should be restored 
1>> having the head milled. 




Cam lobe height (H) 



Checking the cam chain tensioner pushrod for 
free movement 


2. Use a wire brush fitting on a power drill 
to decarbonize the combustion chambers. The 
valves should be left in place as this is done, as 
it minimizes the chance of causing damage to 
the valve seats. 

VALVE ASSEMBLY 

Before removing the valves, check their seal¬ 
ing ability* by pouring a small quantity of gaso¬ 
line into each port and allowing the head to sit 
for about five minutes. If the valves are prop¬ 
erly seating, leakage into the combustion 
chamber w ill be minimal. 

1. To remove the valves, and install them 
properly, a suitable C-clamp is necessary. 
Compress the valve springs and remove the 
split collars, retainers, springs, seals, and 
spring seats. Inspect the valves, guides, 
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springs, and valve seats in the following man¬ 
ner. Keep each assembly separate so that 
every piece can he installed in its original loca¬ 
tion. New salve seals must always be used on 
assembly. 

2. If considerable mileage has been cov- 



Valve face thickness (T) 


ered, the valve springs should lx? replaced as a 
matter of course. Always replace valve springs 
as a set. 

Measure the free-length of each valve 
spring and compare the reading to the follow¬ 
ing specifications. 

Inner springs have a standard free-length of 
35.3 -37.0 mm (1.39 -1.46 in.) and a service¬ 
able limit of 33.8 mm (1.33 in.) 

Outer springs have a standard free-length of 
43.0-43.3 mm (1.69-1.70 in.) and a service¬ 
able limit of 41.5 mm (1.63 in.). 

Replace the springs if any is compressed 
more than the serviceable limit. 

3. Each valve must be free to move up 
and down in its guide with little resistance. 
Any sticking or binding as the valve is moved 
in the guide will indicate that the valve stem 
or guide is in p<x>r condition. 

4 Inspect the valve, paying close atten¬ 
tion to the edges of the valve head fo r pitting, 
burnt or broken edges, excessive carlxm 
build-up, etc. A certain amount of carlxm anti 
lead deposits on the valve face and the top of 
the exhaust valve are inevitable. Heavy de- 
|»sits should lx* carefully scraped off with a 
dull knife, or a wire wheel, and the valve fin¬ 
ished up with very fine emery cloth. 

Do not touch the valve seating area during 
the* ■ operations. 

If the valve has burnt or broken edges, it 
must lx* replaced 
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5. Cheek the thickness of tlx* valve face as 
shown in the accompanying illustration. Stan¬ 
dard thickness is 0.8-1.2 mm (0.0315 -0.0472 
in ). The valv e should be replaced if thickness 
is less than 0.5 mm (0.0197 in ). 

6. Carbon deposits should not extend too 
far up along the valve stem. This would in¬ 
dicate a worn or cracked valve guide. 

7. Wet, oily deposits on the back of the 
valve head is indicative of a worn guide or bad 
seal. Ix*ss severe wear to these components 
show up as brown oil stains on the valve stem 

8. Holding a valve in your fingers, spin it 
while observing the head. A wobble is indica¬ 
tive of a bent valve. If a dial gauge is available, 
check the run-out of the head. Replace the 
valve if run-out exceeds 0.05 mm (0.002 in.). 
Run-out is the total indicated dial gauge read- 
ing. 



Checking valve-to-gulde clearance 


Attempt to rotate the valve by hand when it 
is fully inserted into the guide. If the valve will 
not rotate easily, or if it sticks as it is turned, it 
is probably bent. 

9. Check the valve-to-guide clearance. To 
do this, insert each valve into its guide, hold it 
alxjut Vi in. off its seat, and check allowable 
movement in two directions with the aid of a 
dial indicator. 

For the intake valves, standard clearance is 
0.02-0.05 mm (0.0008 - 0.0019 in.) and the 
serviceable limit is 0.09 mm (0.003-5 in.). 

For the exhaust valves, standard clearance 
is 0.03 - 0.06 mm (0.0012-0.0024 in.) and the 
serviceable limit is 0.10 mm (0.0039 in.). 

If the clearance exceeds the serviceable 
limit, the valve stems should lx* checked for 
wear (Step 10). If they are within the service¬ 
able limits. The valve guides must lx* re¬ 
placed. 

10. Measure the diameter of the valv e stem 
at three places along its length. 

For intake valves, the standard diameter is 
6.965-6.980 mm (0.2742-0.2748 in.). The 
valve must be replaced if the measured diam¬ 
eter is less than 6.90 mm (0.2716 in.). 

For the exhaust valves, the standard diame¬ 
ter is 6.955-6.970 mm 0.2738-0.2744 in.). 
The valve must lx* replaced if the measured 
diameter is less than 6.805 mm (0.2679 in.). 

A quick check of the operational worthiness 
of a valve and guide can lx* accomplished by 
dipping the valve stem in oil and inserting it 
into its guide. Place a finger over the other 
end of the guide. Pull the valve a little way out 
of the guide and release* it. The valve should 
lx* drawn back into the guide by suction if the 
components are in serviceable condition. 

11. Guides can lx* removed with a suitable 
drift. Heating the head in an oven lx forehand 
will facilitate removal. After a guide is re¬ 
moved. the guide hole should be reamed with 
a 12.2 mm reamer. 

12 Valve guides should lx* installed with 



Intake guides (A) and exhaust guides (B) are not 
Interchangeable 



Reaming a valve guide 


the head at room temperature. Oiling the 
guide hole and guide will facilitate installation. 
Be certain that the guide is fully seated. 

NOTE: Exhaust and intake guides are dif¬ 
ferent. The intake guides have a wore pro¬ 
nounced Ifevel at the lower end. 

13. After installation, the guide should lx* 
reamed with a 7 mm reamer. Clean the inside 
of the guide thoroughly after this operation. 

14. After installing a new guide, the valve 
seat should lx* recut and the valve lapped in. 

15 Valve seat width should be checked 
with red lead. Coat the valve seating area on 
the head with the red lead, than install the 
valve, rotating it back and forth. Inspect the 
seating area on the valve. The seating area 
should lx* 1.0-1.2 mm (0.04-0.05 in.) all the 
way around the valve. If the seating area is 
greater than 1.5 mm (0.06 in.), or is uneven, 
the valve seat in the head must lx* recut. Refer 
to “Valve Seat Service,” lx?low. 

16. Installation of the valve assembly is the 
reverse of removal Note than the upper and 



Valve seat width (W) 



‘ * 


Upper (A) and lower (B) valve spring seats are 
different 
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Springs ere Installed with the close coils (arrows) 
towards the head 


lower spring seats are different, the lower 
spring seat having a larger hole. Coat the 
length of each valve stem, and the lips of the 
valve seals, with molybdenum disulfide lubri¬ 
cant before installation. 

17. Note that the valve springs are progres¬ 
sively wound. They must be installed so that 
the close coils are towards the head. 


VALVE SEAT SERVICE 

1. Valves should be lapped into their seats 
if tlie leakage test shows poor sealing, if the 
valve edges or seat in the head are pitted, if 
die motorcycle has covered considerable 
mileage, or if new valves or guides are fitted. 

2. Clean off all carlxm build-up on the sur¬ 
face of the combustion chamber. Place three 
small dabs of valve lapping paste around the 
circumference of the valve head and place the 
valve into the guide. 

3. If you have a lapping tool, use it as the 
manufacturer directs. Usually the tool will 
turn the valve back and forth while rotating it 
around the seat at the same time. Do not use 
excessive pressure during the operation. 

If you do not have such a tool, a piece of 
thick fuel line placed over the valve stem 
works just as well. Turn the valve back and 
forth and rotate it to a new position every few 
seconds. 

NOTE: Check the condition of the voice 
face and seat frequently. When a smooth , 
even finish is evident, stop lapping. Exces¬ 
sive lapping may lead to a pocketed valve. 

4. Remove the valve and clean it 
thoroughly. Remove any traces of lapping 
compound from the seat and the combustion 
chamber. Swab out the guide with a cotton 
swab soaked in solvent. Scjuirt a little oil into 
the guide so that it may carry away any par¬ 
ticles inside. 



Valve seat dimensions 

5. Check the width and condition of the 
valve seat. The seat should be about 1.0-1.2 
mm (0.04-0.05 in.) wide, all the way around. 
If seat width is too narrow or too large, or if 
width varies, or if pitting still remains, the seat 
must be recut and the valve replaced. 



Do not reduce dimension (A) to less than 4.0 mm 
(0.16 in.) 

6. Three cuts are necessary to restore a 
valve seat to a serviceable condition. First, 
makf cuts at 15° and 75°, removing as little 
material as possible. Next, use a 45° cutter to 
produce a valve seat width of 1.0-1.2 mm 
(0.04-0,05 in.). This cut must be done very 
carefully; if too much material is remov ed, the 
valve may move so close to the camshaft that 
proper adjustment is made impossible. 

7. After recutting the valve seat, lap the 
valve into place as outlined alxne. 

8. If cutting the valve seat had raised the 
valve so much that valve adjustment is not 
possible, it is permissible to grind some mate¬ 
rial from the end of the valve stem to reduce 
its length. The distance from the valve keeper 
groove to the tip of the valve must not be 
reduced to less than 4.0 mm (0.16 in.), how¬ 
ever, or the valve must then be replaced. 
When installing a valve whose tip has been 
ground, be sure that the tip still protrudes 
alxne the valve keepers. 

9. Valves must be adjusted on assembly if 
lapping or cutting procedures hav e been car¬ 
ried out 


CYLINDERS AND PISTONS 

1. Make a v isual inspection of the cylinder 
lxire, noting any imperfections. The cylinder 
vviills should lx* uniformly smooth. 

2. With an inside micrometer, measure 
the diameter of each bore at the top, middle, 
and bottom. Make measurements in two di¬ 
rections, 90° apart, both parallel and perpen¬ 
dicular to the piston wrist pins. 

On 750s with a standard bore, no mea¬ 
surement should exceed 65.100 mm (2.5629 
in.). 

On 850s with standard bores, no mea¬ 
surement should exceed 69.080 mm (2.7197 

in.). 

Maximum allowable difference between 
cylinders is 0.1 mm (0.004 in.). 

Standard cylinder inside diameter is as 
follows: 

750 65.000-65.015 mm/2.5591- 
2.5596 in. 

850 69.000-69.015 mm/2.7165- 
1.7171 in. 

If any bore measurement exceeds the ser¬ 
vice limits above, the cylinders should be 
bored out to the first oversize. Oversized pis¬ 
tons are 0.5 and 1.0 mm above standard. 
NOTE: When boring cylinders , allow 
adequate time between cuts for the block 
to cool. This will eliminate the danger of 
warpage. Bore cylinders in order 2, 4, 1, 

3. 


3. Make a v isual inspection of the pistons. 
Scoring, scuffing, or seizure marks on the pis¬ 
ton skirts may be removed with a fine grade of 
emery or crocus cloth if they are not too se¬ 
vere. Sanding should be done in a cross-hatch 
pattern. If the damage is severe (more than 
about Vi in. wide), the pistons should be re¬ 
placed. 

4. The rings must lx 1 free to move in the 
piston grooves. If they cannot, either they are 
carbon-clogged (w hich necessitates replacing 
the rings and cleaning out the grooves), or 
metal has been pushed into the grooves by a 
piston seizure. In this event, pistons and rings 
must be replaced. Carlxm-clogged rings are 
almost always broken when an attempt is 
made to remove or free them, so be prepared 
to buy a new set. 

5. Measure the diameter of the pistons 
perpendicular to the wrist pins at a point 15 
mm (0.6 in.) above the edge of the skirt. Pis¬ 
ton diameters for standard pistons are: 

750 64.80 mm (2.5512 in.) 

850 68.880 mm (2.7118 in.) 

If the pistons measure less than this, they 
should be replaced. If wear of this kind has 
occurred, the cylinders are probably worn as 
well, and the solution is to have them bored 
out to the next oversize. 

Standard piston diameters are 64.945- 
64.960 mm (2.5569-2.5575 in.) for the 750 
and 68.945 - 68.960 mm (2.7144-2.7150 in.) 
for the 850. 

Note: If oversized pistons are needed due to 
a worn bore or damaged piston , obtain the 
replacement pistons first, then have your 
dealer or a machine shop bore the cylinders 
to the proper size. This is obtained by mea¬ 
suring the diameter of the new pistons and 
boring the cylinders to that size plus the 
piston-to-cylinder clearance of0.050-0.060 
mm (0.0020-0.0024 in.). 

Oversized pistons are available in 0.5 mm 
and 1.0 mm sizes. 

6. Check the condition of the piston wrist 
pins and replace them if step-wear or discolor¬ 
ation is evident. The wrist pins should be a 
snug fit in the piston holes. If they are too 



Measure piston diameter 15 mm above the edge 
of the skirt 


loose, the pistons and pins should be re¬ 
placed. 

Check the diameter of the w'rist pins at 
three places along their length. Standard wrist 
pin diameter is 15.995-16.000 mm 
(0.6297-0.6299 in.). Replace the pin if any 
reading is less than 15.96 mm (0.6283 in.). 

Check the diameter of the wrist pin bores in 
the pistons. Standard size is 16.002-16.008 
mm (0.6300-0.6302 in.). Replace the pistons 
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if tlic Ixm* is larger than 16.OS mm (0.6331 
in.). 

Check tlu* diameter of the small end lxires. 
Standard Ixne size is 16.006 16.014 mm 
(0.6302-0.6305 in.). The rod must lx* re¬ 
placed if the Ixiro evceeds 16.05 mm (0.6319 
in). 

Standard piston-to-\vrist pin clearance is 
0.002-0.013 inm (0.0001-0.0005 in.). The 
service limit is 0.12 mm (0 0047 in.). 

Standard rod-to-wrist pin clearance is 
0.006 - 0.019 mm (0 0002-0.0007 in.). The 
service limit 0.030 mm (0.0031 in ). 

7. Although not as conclusive as a direct 
measurement, the condition ol tlu* wrist pins 
and small ends can he checked by inserting 
the pins and checking for vertical movement. 
Then* should lx* none. If there is noticeable 
movement in the pins, either the pins or the 
rods, or Ixith, are in need of replacement. If 
the rod small ends are discolored or scored, 
the rods should lx* replaced 

8. Check the connecting rods for a bent 
condition. This can lx* accomplished with two 
small rectangular blocks of metal of equal 
thickness. Insert the wrist pins into the rods, 
and position the pieces of metal beneath them 
on either side ol the rods and resting on the 
crankcase. Rotate the engine so that tlu* wrist 
pin rests on tlu* blocks. Both sides of the wrist 
pin must contact tlu* metal blocks, or the rod 
is bent and must be replaced. 

9. Before installation, decarlxmize the 
piston crowns. Remove any carbon from the 
ring grooves with a piece of broken ring or a 
very thin screwdriver. Be careful not to 
scratch the grooves. 

Carefully check the cylinder, cleaning the 
lxires thoroughly. If considerable mileage has 
lx*en covered, honing the cylinders and fitting 
new rings is recommended. If the cylinders 
are honed, make a strenuous ellort to clean 
them thoroughly afterwards, preferably with 
very hot soapy water and a stiff brush. This is 
to remove any abrasive particles deposited by 
the hone in the course of the operation. 

Remove any traces of gasket material from 
the cylinder base and the head mating surface. 

10. Be sure that all oil passages in the cylin¬ 
der are clear. 

11 Replace the cylinder base o-rings. 
Check that any o-rings and the important 
dowel pins fitted to the cylinders are in their 
proper locations before installation. 

PISTON RINGS 

Piston rings should he checked for side clear¬ 
ance, thickness, end-gap (installed) and free 
end-gap. These cheeks should lx* made on 
Ixjth new and used rings. 

1. Piston ring side clearance is checked 
with the rings installed on the piston Insert a 
feeler gauge blade between the ring and the 
ring groove and check that the clearance is 
within the proper specification They are as 
follows. 

a For the top ring, standard clearance is 
0.020-0 055 mm (0.0008-0.0022 in.) and 
the serviceable limit isO. 18 mm (0.007 in.). 

b For the second ring, standard clear¬ 
ance is 0 020 - 0.060 mm (0.000S-0.0024 
in.) and the serviceable limit is 0.15 mm 
(0.0059 in.) 

c. For tlu* oil ring, the serviceable limit 
is 0.15 mm (0.(XX> in ). 

If the clearance is t<xi large, the rings or 
gnxnes are worn. If too small, metal mav have 
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Measuring piston ring end-gap 

been pushed into tlu* grooves due to a piston 
seizure. Check that the grooves are not just 
carboned up. If new rings do not bring the 
clearance to the proper value, the pistons 
must lx* replaced. 

2. To remove the rings from the piston, use 
a ring spreader. They are available at most 
auto stores. Decarlxmize the ring grooves. 

3. Measure the thickness of the two com¬ 
pression rings. Standard thickness for the top 
ring is 1.175-1.190 mm (0.0463-0.0469 in.), 
and for the second compression ring 
1.170-1.190 mm (0.0460-0.0469 in.). Ser¬ 
viceable limit for both compression rings is 
1.10 mm (0.043 in.). 

4. If possible, check the width of the piston 
ring grooves. For the compression rings, 
groove width (standard) is 1.21-1.23 mm 
(0.0476-0.0484 in.), while the serviceable 
limit is 1.30 mm (0.051 in.). For the oil ring, 
standard groove width is 2.51-2.53 mm 
(0.0988-0.0996 in.), while the serviceable 
limit is 2.60 mm (0.102 in.). 

If the groove width is greater than the ser¬ 
viceable limit, the piston must he replaced. 

5. To check the ring end-gap, ensure first 
that the cylinder lx)re is not excessively worn. 
Place each compression ring, in turn, into the 
lx)ttom of its cylinder and push it in an inch or 
more using the piston skirt to align the ring in 
the bore. Measure the end-gap with a feeler 
gauge. If the end-gap is larger than the serv ice 
limit, the rings must be replaced. If the mea¬ 
sured end-gap of new rings is too large, the 
cylinder is worn and should be bored to the 
next oversize. 

Standard end-gap for both compression 
rings is 0.1-0.3 mm (0.004-0.012 in.). Rings 
must be replaced if end-gap exceeds 0.6 mm 
(0.024 in.) for the 750s and 0.7 mm (0.028 
in. ) for the 850s. 

If new rings are fitted and the end-gap is too 
small, the ring ends must he filed. Hold the 
ring stadv as illustrated, closing tlu* ends over 
a thin, fine file. Do not squeeze the ring, as 
this is tlu* easiest way to break it. A few 
strokes of the file will increase the end-gap. 

CAUTION: Do not make more than a feu- 

strokes before cheeking the end-gap again 

It is easy to remove too much metal. 

Do not allow the file to slip out of the ring 

as tins risks breaking it 

6. Check the free end-gap of the com¬ 
pression rings with a vernier caliper. On the 
750, standard free end-gap is 8 mm (0.31 in.) 
while the serviceable limit is 6 mm (0.24 in.) 
lor both rings. 

On the 850, standard free end-gap for the 
top ring is 9 mm (0.35 in.) and the service¬ 
able limit is 7.2 mm (0 28 in ). For tlu* lower 
compression ring tlu* values are 9.5 nun 
(0.37 in.) and 7 6 mm (0.30 in ). 



Measuring tree end-gap 


CAM CHAIN TENSIONER 

1. Check that the cam chain tensioner 
pushrod can move in and out smoothly. If it 
sticks or hinds, remove it by first removing 
the lock screw. Lubricate the pushrod with 
molylxlenum disulfide lubricant and the 
pushrod guide with motor oil. If lubrication 
does not ease the movement, the assembly 
must lx* replaced. 



Always install rings so that the letter near the 
end-gap taces up 

2. If the unit has lx*cn disassembled, posi¬ 
tion tlu* lock shaft and holder as illustrated 
before assembly. Oil tlu* lock shaft first 
Tighten the shaft assembly to 22.3-25.3 ft lbs. 

3. Tlu* handle is fitted to the holder !>> 
means of a left-hand thread. Turn the handle 
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10mm 


Tensio r lock shaft and holder positioned for In- 
staliat 

count lockwise to install it, Install the lock 
shaft and tighten it to 5.8-7.2 ft lbs 

Cyli ler and Piston 
Inst ation 

1. ten installing the piston rings, note 
that t compression rings are installed with 
the n ufacturer’s mark (the small letter near 
the e gap) facing up. All rings must have 
the s. * mark 

N( The compression rings arc not in- 
fen ngeahle. The upjnr compression ring 
is vine-plated. The /otter one has a 
we -shaped cross-section. Refer to the 
illu it ion. 

2. install the three-piece oil ring, install 
one ' on the piston below the oil ring 
groov fit the expander, then move the rail 
into | e. Install the top rail. 

If" -marked rings are l)eing used, be sure 
that t )il ring expander ends do not overlap. 


Uppe \) and lower (B) compression ring profiles 



Oil rl expander ends should not overlap 



3. Use a ring-expander when installing the 
compression rings to reduce the chance of 
breaking them. 

4. Ring end-gaps must be staggered around 
the piston so that they do not overlap. Com¬ 
pression ring end-gaps should be positioned at 
45° on either side of the piston centerline on 
the intake side. The oil ring expander end-gap 



IN 

Ring end-gap positions 



Fit the pistons with the arrows pointing towards 
the exhaust ports 


should be positioned directly at the front of 
the piston with the rail end-gaps at 45° on ei¬ 
ther side of it. Refer to the accompanying 
illustration. 

5. Install the pistons on their connecting 
rods so that the arrow stamped onto the piston 
crown points towards the exhaust (front) of the 
engine. 

NOTE Be sure to use new wrist pin cir¬ 
clips. 

6. Oil the connecting rod small ends. Slip 
the wrist pins into place, heating the piston 
crown as on removal if necessary. In still 1 the 
wrist pin circlips with a needle-nosed pliers. 
Be sure that each circlip is firmly seated in its 
groove and arranged so that the circlip end- 
gap and the cut-out in the piston do not align. 

7. Lubricate the rings and piston skirts 
with clean motor oil. 

8. Install the cylinder base gasket. 

9. Compress the piston rings and install the 
cylinders. 

Cylinder Head Installation 

1. Fit the cylinder head gasket. 

2 Install the cylinder head. Run the head 
nuts down until they are just hand-tight. Note 
that the four crown nuts and copper washers 
are installed on the outermost studs. 

3. Refer to the illustration for cylindei 
head nut tightening order. Nuts should be 
tightened gradually and in a cross-pattern 
until the proper torque of 25.3-29.0 ft lbs is 
reached. 

4. Install the two 6-mm set bolts and 
tighten them to 5.1-8.0 ft lbs. 

5. Oil and install the valve tappets and 
shims. 

6. If the camshaft sprockets were re¬ 
moved, install each sprocket onto the proper 
cam, referring to the accompanying illustra¬ 
tions. Tighten the sprocket bolts to 7.2 ft lbs. 




Cylinder head bolt tightening order. (A) indicates 
the positions of the copper washers; (8) are the 6 
mm set bolts 



Proper cam sprocket installations 



Camshafts are marked for Identification 



Cams are marked (L) and (R) tor proper installa¬ 
tion 



Engine positioned at TDC for cylinders t & 4 

997 









Suzuki GS750-850 



Turn the sprocket so that the arrow mark (A) Is 
(lush with the cylinder head mating surface 

7. Lubricate the cylnder head lx.»;irinj»s 
w itli clean engine oil. Coat the journal areas ol 
each camshaft with lnolylxlenum disulfide lu¬ 
bricant. 

S. Put each camshaft in place, noting that 
they are marked either "IN or “EX." In addi¬ 
tion, the left and right sides of each cam is 
marked to aid installation. 

9. Engage the cam chain with the cam 
spnxkets. 

10. Remove the jxiints cover. Slowly turn 
the engine over in the normal direction of ro¬ 
tation (clockwise a seen from the right side) 
until the "T"mark on the timing plate lor 
cylnders I and 4 is aligned with the stationary 
timing mark. 

II Take up the cam chain slack, disengag¬ 
ing the* chain from the exhaust cam sprocket. 
Turn the exhaust cam so that the arrow mark 
on the sprocket (marked "I") is flush with the 
cylinder head cover mating surface. At this 
l*)int, the other arrow (marked "2”f will jxrint 
towards the vertical. Pull up the cam chain 
and engage the chain with the exhaust cam 
sprocket in this position. 

12. The exhaust cam arrow mark ("2") now 
points towards a cam chain pin. Stalling with 
this pin, count off 20 pins. Turn the intake 
camshaft so that the arrow (marked "3") on the 
intake camshaft sprocket points towards this 
20th pin. Refer to the illustration. 

Valve timing is now set correctly. 

13. Secure lx)th camshafts with vise-grips 
as on remoxal, and install the hearing caps. 



Valve timing marks 
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Bearing caps are installed so that the arrow on 
the cap points In the same direction as the arrow 
on the head 


Note that the caps must lx* installed so that 
the arrow on the cap points in the same di¬ 
rection as the corresponding arrow emlxmed 
in the head. 

1-J Install the cam bearing cap bolts. 
Tighten the lxdts gradually and evenly in a 
cross-pattern until the proper torque (2.9-4.3 
ft lbs) is readied. 

15 Install the tachometer drive gear. 

16. Install the timing chain idler, torquing 
the lxilts to 4.3-5.8 ft lbs. 

17. To install the cam chain tensioner, turn 
the lock shaft handle counterclockwise while 
pushing the pnshrod in as far as possible. Con¬ 
tinue turning the handle until it refuses to 
turn further. Tighten the lockscrew to keep 
the pnshrod in place. Bolt the adjuster assem¬ 
bly to the cylinder. Rack out the lockscrew l A 
to x h turn. Hold the lockscrew in place and 
tighten its locknut 

18. To check the operation on the cam 



Cylinder head cover bolt tightening order 

20. The remainder of the assembly proce¬ 
dure is the reverse of disassembly. Install the 
four oil separators in the cylinder head cover 
in the positions illustrated. Tighten the 16 cyl¬ 
inder head cover Ixilts gradually and in the 
order illustrated until a torque of5.1-8.0 ft lbs 
is reached 


CRANKCASE COVER 
COMPONENTS 

Tlu* following sections deal with the removal, 
inspection, and installation o! those compo¬ 
nents found beneath the left and rigid crank¬ 
case covers. These include the clutch, oil 
pump, breaker points, alternator, starter 
drive, and shift mechanism. These comjx>- 
nents can he serviced with the engine in tlx* 
frame. 

Note the following points: 

a. Always remove and install crankcase 
cover screws with an impact driver to pre¬ 
sent damage* to the screw heads. Coat the 
threads of the screws with a bit of lubricant 
or anti-seize paste IxTore installing to facili¬ 
tate future remoxal. 

b. New cover gaskets should always be 
used. Remove any traces of old gasket or 
gasket sealing compound from the covers 
and the crankcase mating surfaces. 

c During tlx* disassembly procedure it 
may lx* necessary to keep the engine from 
turning over while a component is re¬ 
moved There are several wavs to do this If 


Fitting the cam chain tensioner 



Oil separators 


chain tensioner, turn tlx* kxk shaft handle 
counterclockwise while turning the engine 
oxer op|>)site the normal direction of rotation 
Release* tlx* handle and turn the engine slowly 
in the normal direction of rotation (clockwise 
.is seen fnun the rigid side). The kxk shaft 
handle should rotate by ilsclf If it does not, or 
if it rot ales in a halting manner, remove and 
disassemble* the le*nsione*r as outlined in the* 
tensioner service section precording 

19. Adjust the* tappet*. 



1 Clutch housing 

2 Washer 

3 Spacer 

4 Needle bearing 

5 Clutch hub 

6 Hub nut 

7 Washer 

8 Washer 

9 Friction plate 
10 Steel plate 


11 Pressure plate 

12 Clutch spring 

13 Spring bolt 

14 Washer 

15 Ldter 

16 Needle bearing 

17 Washer 

18 Oil pump drive gear 

19 Spacer 

20 Bearing 


Clutch assembly 
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the engine is in the frame, place the trans¬ 
mission in gear and apply the rear brake. If 
the engine has been removed from the 
frame, loop a length of old drive chain 
around the countershaft sprocket and se¬ 
cure the end in a vise. Engage the transmis¬ 
sion and the engine will not turn over. 

Clutch (750) 

REMOVAL 

1. Drain the oil. 

2. Loosen the pinch bolt and carefully pull 
the kickstarter lever off of its splined shaft. 

3. Remove the clutch cover screws. Re¬ 
move the clutch cover. If the cover is stuck, 
tap carefully at its sides with a plastic mallet to 
free it. 

•4. Remove the clutch cover gasket. A new- 
one should be used on assembly. 

5. Gradually, and in a cross pattern, loosen 
the six clutch spring lx>lts until they are free. 
Remove the bolts, washers, springs, and pres¬ 
sure plate. Remove the washer, bearing, and 
lifter. 

6. Remove the clutch friction and steel 
plates, first making note of their order of in¬ 
stallation. 

7. Lock the clutch hub in place using either 
the special tool or by locking the transmission 
in place. Bend down the lock tab on the clutch 
hub nut. Loosen and remove the nut. Pull off 
the clutch huh. 

8. Screw two 6-mm bolts into the primary 
driven gear spacer and pull the spacer out. 

9. Remove the clutch housing and primary' 
driven gear. 


INSPECTION 

c 1. Check the condition of the kickstarter 
shaft oil seal. If it leaks, or if the lips show 
signs of damage, pry out the old seal with a 
small screwdriver. Press the new seal straight 
into the cover. Apply some oil or grease to the 
seal lips before installation. 

2. Check the condition of the clutch cover 
mating surface. Remove any burrs or imper¬ 
fections with an oilstone. 

3. Measure the thickness of each friction 
plate and replace the set if any plate is worn to 
less than 2.7 mm (0.11 in.). Thickness of new 
plates is 2.9-3.1 mm (0.11-4-0.122 in.). 

4. Place the clutch plates on a flat surface, 
such as a piece of glass, and check for exces¬ 
sive warpage by attempting to slip a feeler 
gauge blade between the surface and the 
plate. Replace the steel and friction plates as a 
set if warpage exceeds 0.3 mm (0.12 in.). 

5. Measure the free-length of each clutch 
spring and replace them as a set if any are 
found to be less than 39.0 mm (1.54 in.) long, 
or if tbeir length varies. Free-length of new 
clutch springs is 40.4 mm (1.59 in.). Be sure 
that the spring lx>lts are tightened evenly on 
assembly. 

6. Check the friction plate tabs for wear or 
damage. Check the clutch housing for in¬ 
dented wear caused by the tabs. Remove any 
burrs with a file or oilstone. 

7. Check the corresponding splines of the 
clutch hub and steel plates for indented wear. 

8. Check the condition of the housing 
bearing. Rollers must be in good condition, 
free of any obvious signs of damage, discolor¬ 
ation, etc. Replace the bearing if imperfec¬ 
tions are noted. 


9. Check the condition of the lifter bear¬ 
ing, looking for obvious signs of damage. 

10. Check the pressure plate for cracks. 

11. Inspect the primary driven gear teeth 
for wear or pitting. 

ASSEMBLY 

1. Assembly is basically the reverse of dis¬ 
assembly. 

2. When fitting the clutch housing, note 
that the tabs on the oil pump drive gear must 
engage the cut-outs on the back of the hous¬ 
ing. 

3. Install the spacer, making sure it is fully 
seated. 

4. Install the housing thrust washer, mak¬ 
ing sure that the washer is installed with the 
grooved side facing the clutch housing. 

5. After fitting the clutch hub, install the 
hub and tighten it to 29.0-43.4 ft lbs. Bend 
down the lockwasher tab to secure the nut. 

6. After installing the steel and friction 
plates, the lifter assembly, and the pressure 
plate, install and tighten the clutch spring 
bolts. Tighten the bolts gradually, and in a 
cross pattern until the desired torque of 
2.9-4.3 ft lbs is reached. 

Clutch (850) 

REMOVAL 

1. Drain the oil. 

2. Remove the kickstarter lever, if 
fitted. 

3. Remove the right side footpeg. 

4. Disconnect the clutch cable at the 
cover. 

5. Remove the clutch cover screws. Re¬ 
move the cover, tapping around it with a 
plastic mallet to break it free if it is stuck. 
You should have a drip pan beneath the 
cover to catch excess oil. 

6. Gradually and evenly loosen and re¬ 
move the six pressure plate spring bolts. 
Remove the pressure plate and springs. 

7. Remove the clutch plates. 

8. Lock the clutch hub in place using 
either the special tool or by locking the 
transmission in place. Bend down the 
locktab on the clutch hub nut. Remove the 
nut. Remove the clutch hub. 

9. Screw two 6-mm bolts into the pri¬ 
mary’ driven gear spacer and pull the spacer 
out. Remove the clutch housing and primary’ 
driven gear. 

10. Disassemble the clutch hub, if de¬ 
sired, by squeezing the driven plate with a 
pliers and removing the piano wire clip. 

INSPECTION 

Refer to “Inspection” for the 750 clutch 
given above. Procedures are the same. 
Specifications may differ. For the 850, they 
are as follows: 

1. The thickness of new friction plates is 
2.7-2.9 mm (0.11-0.12 in.). They should be 
replaced as a set if any measures less than 

2.4 mm (0.094 in.). 

2. Replace the plates as a set if any fric¬ 
tion plate is warped more than 0.2 mm 
(0.008 in.) or any steel plate more than 0.1 
mm (0.004 in.). 

3. Standard clutch spring free-length is 

40.4 mm (1.59 in.), and the serviceable limit 
is 38.8 mm (1.53 in.). 

4. Friction plate tabs should be at least 
11.0 mm (0.43 in.) wide. 



When fitting the clutch housing, the oil pump drive 
gear tabs must engage the cut-outs on back of the 
housing 



Thrust washer installed 



Clutch hub nut lockwasher 


ASSEMBLY 

1. When reinstalling the clutch housing, 
fit the projections on the oil pump drive 
gear into the clutch gear notches. Rotate the 
assembly to be sure of proper installation. 

2. Install the spacer and be sure it is fully 
seated. 

3. Be sure that the thrust washer is fitted 
so that the grooved side faces inwards. 

4. Clutch hub assembly has spring seat, 
spring, and driven plate fitted to the hub in 
that order. 

NOTE: Use a new piano wire clip. 

5. Clutch hub nut is tightened to 36-51 
ft. lbs. 

6. Clutch plates are installed with a fric¬ 
tion plate first, then steel and friction plates 
alternately. Tighten spring bolts gradually 
and in a cross-pattern to 8-10 ft. lbs. 
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The narrow side of the gearshift pawl (A) Is fitted 
as shown 



Correct gearshift ratchet installation 


7 I'm* a new clutch cover gasket. When 
fitting the cover, he sure that the clutch 
lexer rack and pinion is properly engaged. 


Oil Pump 

REMOVAL 

1. Drain the oil. Heinove the clutch assem¬ 
bly as outlined alx>ve. 

2. Heinove the three screws and pull ofl the 
oil pump. 

INSPECTION 

Refer to "Lubrication System," for inspec¬ 
tion procedures. 

INSTALLATION 

Installation is the reverse ol removal. He sure 
that the twoo-rings are in place behind the oil 
pump. Use a non-permanent thread locking 
compound on the pump mounting screws. 



Be sure that the o-rings are in place behind the oil 
pump 



Tighten the spring bolts in a cross pattern 


Gearshift Mechanism 

REMOVAL 

b Drain the oil. Remove* the clutch assem- 
blv as outlined alxive. 

2. Dxtsen the pinch lxrlt and carefully pull 
the gearshift lexer ofT its splined shaft 

3. Hull out the gear shilt shaft 

4 Remove the cam guide and pawl lifter 
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plate screws and take off those parts and the 
cam gear and pawls. 

INSPECTION 

1 Check the gearshift return spring lor 
damage. 

2. Check the meshing gear teeth lor condi¬ 
tion. 

INSTALLATION 

1 Installation is the reverse of removal. Be 
sure that the gearshift return spring arms are 
fitted to either side of the arm stopper pin. 

2. When fitting the gearshift pawls to the 
cam gear, note that the narrow side of the 
pawls are installed closest to the shift drum 

3. Mesh the shift gears as illustrated. 

4 Secure (lit* cam guide and pawl lifter 
screws with a nun-permanent thread locking 
compound. 

NOTE: The four gearshift component 
strews are somewhat shorter than the other 
securing stretes in the clutch housing. If 
other components, such as the oil pump or 
hearing retainers, are removed at the same 
time, he sure not to confuse the strews. 

Breaker Point 

Assembly 

REMOVAL 

1. Remove the breaker points cover. Dis¬ 
connect the two leads at the top of the air 
cleaner or at the primary terminals. 

2. Scrilx* a mark on the breaker plate and 
housing to facilitate ignition timing. Remove 
the three securing screws and take off the 
breaker plate. 

3. Remove the timing advance mechanism 
Jx)lt. Slide off the timing advance mechanism. 


• 

< 

•\VA 

1. ... 

ft 1 




Tighten the advance mechanism bolt to 13.0-20.3 
ft lbs. 


INSPECTION 

b The timing advance mechanism move¬ 
ment must be free. When the breaker earn is 
turned so that the weights move out to the 
fully extended position, releasing the cam 
should result in its returning to the original 
location. II it will not, try penetrating oil or 
the like to ease movement. Check for weak 
springs. Replace the unit if proper action can¬ 
not he obtained. 


INSTALLATION 

1. Installation is the reverse of removal. 
W hen installing the timing advance mecha¬ 
nism note that it is located In a pin. 

2. Tighten the timing advance mechanism 
lxdt to 13.0-20.3 ft lbs. 

3. When installing the breaker plate, line 
up the sci ilx‘d marks made lie fore removal. If 
no marks were made, it is necessarv to retime 
the ignition. Timing should be checked in am 
cast 1 . 



1 Idler gear 

2 Shaft 

3 Thrust washer 

4 Starter clutch 

5 Roller 

6 Spring 

7 Plunger 

8 BoM 

9 Bearing 

10 Washer 

11 Shim 
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Alternator/Starter 

Drive 

REMOVAL 

1. Remove the alternator cover. 

2. I/)ck the crankshaft and remove the al¬ 
ternator rotor mounting lx)lt. 

3. The rotor is a push-fit onto the tapered 
crankshaft. It can he removed using either a 
slide-hammer or a large gear puller. 

4. Remove the starter clutch and the 
starter gear. 

5. Remove the idler gear pin complete 
with the idler gears and washers. 



Degrease the crankshaft taper thoroughly before 
fitting the starter clutch 



Remove the securing screws before attempting to 
split the cases. Screws (A) are shorter than the 
others 


INSPECTION 

1. Refer to “Electrical System,” for alter¬ 
nator tests. 

2. Check the condition of the starter drive 
gears and replace them if the teeth are worn 
or broken. 

3. The starter clutch should lx* replaced if 
defective, a condition indicated if the starter 
motor, but not the engine, turns over when 
the starter button is pushed. 

4 Check the condition of the starter gear 
needle bailings. The bearings should be re¬ 
placed when the rollers show any signs of dam¬ 
age such as flat spots, pitting, or discoloration. 

INSTALLATION 

1. The thrust washer Ixdiind the starter 
gear must be installed correctly. The washer s 
hole has a bevel on one side, the other side 
being plain. The washer must lx* installed so 
that the levelled side faces the crankshaft 
bearing. 

2. Note that a washer is installed on either 
side of the idler gear. 

3. Clean the crankshaft taper thoroughly 
with a solvent before installing the compo- 
ntats. Tighten the rotor lxilt to 43.4-50.6 ft 
lbs. on 750s or 65-73 ft. lbs. on the S50s. 
non-permanent thread locking compound is 
recommended. 

LOWER END 
Disassembly 

1. Remove the engine from the frame. 

2. Remove the cylinder head and cylinder 
and piston assembly. Refer to “Top End," 
alxwe. 

3. Refer to the “Crankcase Cover Com¬ 
ponents” procedures above, if necessary, 
and remove the ignition timing assembly, al¬ 
ternator rotor and starter drive, and the 
clutch assembly. 

4. Remove the starter motor. 

5. Remove the spring guide and return 
spring from the kickstarter shaft. 

6. Remove tlx* two bolts and the oil seal 
holder. 



A thrust washer is Installed on either side of the 
idler gear 



Starter gear thrust washer correctly installed 


Checking rod smail end movement 


7. Remove the two screws which secure 
the gear switch body. 

8. On shaft-drive models, remove the 
secondary drive and driven gear boxes from 
the crankcase. 

9. Remove the oil pump, gear shift 
mechanism, shifter cam plate and transmis¬ 
sion shaft bearing retainers which are found 
beneath the clutch. 

10. Remove the II or 12 upper crankcase 
bolts. 

11. Turn the engine over and remove the 
oil pan and the lower crankcase bolts. The 
8-min bolts should be loosened gradually 
and in a cross pattern, starting at the center 
and working out towards the sides of the en¬ 
gine. 

12. Separate the crankcase halves. If the 
cases are stuck, first check that all of the 
bolts have been removed. Then tap around 
the edges with a plastic mallet to unstick 
them. 



Checking clearance between the flywheel and the 
rod big end 


13. Lift out the crankshaft and connecting 
rod assembly. 

Inspection 

1. The crankshaft is a pressed-together 
unit. Rod big ends ride in needle bearings. If 



1. Crankshaft ass y 

2. Connecting rod 

3 Washer 

4 Bearing 

5. RH crankshaft 
6 RH crankshaft web 

7. Middle crankshaft 

8. Middle crankshaft web 

9. LH crankshaft 

10. LH crankshaft web 
11 Timing chain drive shaft 

12. RH bearing 

13. Circlip 

14. Circlip 

15. Primary drive gear 
16 Bearing 

17. RH bearing C ring 

18. Pin 

19 RH oil seal 

20. Starter clutch gear oil seal 

21. Piston 

22. Piston ring set 

23. Piston pin 

24. Circlip 
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replacement of a rod or rod lx*uring or crank¬ 
shaft lx*aring is necessarx, (lie crankshaft will 
have to lx* disassembled. This work must lx* 
carried out by some one with the right tools 
and familiarity with tin* operation 

2. With a dial gauge, check rod side move¬ 
ment at the* small end. Total de(lection must 
not exceed 3 mm (0.14 in ). II it d(x*s, it in¬ 
dicates that the big end lx*aring is worn to the 
point of replacement. 

3. With a feeler gauge, check the clearance 
lx*tween the connecting rod big end and the 
crankshaft fk-wheel. Standard clearance is 

0.10—0.5.5 'mm (0.004-0.026 in.). The ser¬ 
viceable limit is 1.0 mm (0.04 in.). 

4. Mount the crankshaft in a set of \ -blocks. 
With a dial indicator, measure crank run-out 
at the main lx*arings and crank ends. Standard 
maximum run-out is 0.03 mm (0.(X) 12 in.). If 
run-out exceeds 0.06 mm (0.002 in.), the as¬ 
sembly must lx* replaced. 

5. Check the condition of each crankshaft 
lx*aring by rotating them slowly and checking 
for unusual behavior. Bearing outer races 
must not lx* too loose. Rotation should lx* 
smooth, quiet, and ellbrtless. 

6. With a dial gauge, check the diametrical 
clearance of each crank lx*aring. Standard 
clearance is 0.015 - 0.040 mm (0.0006 - 0.0016 
in.). Bearings which exceed 0.0S inm (0.0031 
in.) must lx* replaced. 

Assembly 

I Use new crankshaft oil seals. The right- 



Check crank run-out at the points indicated 



Right-side oil seal installed 



Be sure the bearing locating holes (B.C) are fitted 
to the pins (A,0) 
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Lower case half O-rlng (A) 



Crankcase bolt tightening order 


side oil seal must lx* instill led on the crank¬ 
shaft as illustrated. Lubricate the seal lips 
before installation. 

2. When installing the crank assembly in 
the upper case half, lx* sure that each bearing 
is properly seated onto its locating pin. 

3. Be sure that the o-ring is installed in the 
lower case half. Refer to the illustration. 

4. Apply Suzuki Bond #4 (Part No. 99000- 
31030) to the lower crankcase half mating sur¬ 
face. 

5. After ensuring that the two case halves 
arc* correctly mated, install and tighten the 8- 
mm lower crankcase bolts. The lxilts must lx* 
tightened gradually and in the order shown in 
the illustration (a cross pattern starting with 
the center lxilts). Tighten the 8-min lxilts to 
14.5 ft lbs. 

6. Tighten the 6-min crankcase lxilts to 7.2 
ft lbs. 

7. Use a non-permenent thread-locking 
compound on the lx*aring retainer plate 
screws. 

SECONDARY DRIVE GEAR 
Disassembly 

1 Knock the end plug out of the housing 
with a drift. 

2. Bend hack the shaft nut locktab. Hold 
the shaft in position, and remove the nut. 

NOTE: Use a new nut when assembling. 



6 Plug a 

7. O-rmg 

8 Bolt 

9 Shim Secondary drive gear 


3. Use a plastic mallet or wood block and 
hammer to tap the drive gear out of the 
housing. 

4. Remove—and save—the drive shaft 
shims. 

5. Remove the inner bearing from the 
drive gear. A gear puller must be used. 

6. Drive the bearing out of the bousing. 

Inspection 

1. Check the bevel gear teeth for pitting, 
wear, or chips. 

2. Closely check the tapered roller bear¬ 
ings for scored, worn, or overheated (bluish) 
rollers. Check for damage to the cage. 
Cheek that the bearing races are smooth and 
featureless. 

NOTE: If the betel (drive) gear is dam¬ 
aged, the driven gear with which it meshes 

must also be replaced. 

Assembly 

1. Install the outer bearing in the hous¬ 
ing. 

2. Install die inner bearing on die shaft of 
the bevel gear. 

3. Install all of the original shims on the 
shaft. 

4. Install the drive shaft into the housing 
and install the other bearing. Lubricate the 
hearings with SAE 90 gear oil. 

5. Using a new shaft nut, secure the shaft 
in place and tighten the nut to 87-109 ft. 
lbs. 

Preload Adjustment 

After the drive gear assembly has been put 
together, the tapered roller hearings must 
he chcked and, if necessary, adjusted. 

1. Use a small torque wrench to deter¬ 
mine how much torque is required to rotate 
the gear shaft. 

2. The proper specification is 2.60-4.35 
in lbs. 

Turn the shaft around in both directions 
several times before making this check in 
order to seat the bearings. 

3. If the torque is below specification (i.e. 
the shaft turns too freely), decrease shim 
thickness. 

If the torque is greater than the specifica¬ 
tion, increase shim thickness. 

Shims are available in numerous incre¬ 
ments from 1.60 - 2.00 mm. 

Be sure to reotatc the shaft in both direc¬ 
tions before each preload cheek. 

4. After preload is correctly adjusted, re¬ 
move the drive gear nut, clean and degrease 
the threads, and refit the nut tightening it to 
the correct torque (87-109 ft lbs.). 

5. Bend the collar of the nut oxer into the 
notch in the drive gear shaft. 

6. Press a new plug into the housing so 
that it is 1.5 mm below the housing shoul¬ 
der. 

7. See “'Clearancing Operations,” below. 


SECONDARY DRIVEN GEAR 
Disassembly 

1. Bend down the locktab and remove the 
driven gear nut. 

2. Remove the flange. Remove the oil 
seal. 

3. Rernoxe—and save—the shaft shims 
and spacer 
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6 7 8 



5. Shim 

6 Universal joint flange 

7. Washer 

8. Nut 

9. Driven gear housing 

10. Oil seal 

11. O-ring 

12. Shim 

13. Bolt 


4. Use a puller to take oil the inner 
hearing. Drive the other hearing out of the 
housing. 

Inspection 

1. Check the gear teeth for pitting, wear, 
or chips. 

2. Closely inspect the tapered roller 
hearings for scored, worn, or overheated 
(hluish) rollers. Check for damage to the 
cage. Check that the hearing races are 
smooth and featureless. 

NOTE: If the driven gear ts damaged , the 
drive gear with which it meshes must also 
he replaced. 

3. Use a new oil seal on assembly. 

Assembly 

1. Assembly is the reverse of disassem¬ 
bly. Install the hearings and the spacer and 
shims which were removed. Lubricate the 
hearings with SAE 90 gear oil. Do not install 
the oil seal until hearing preload is adjusted. 

2. Use a new shaft nut and tighten it to 
65- 80 ft. lhs. 

Preload Adjustment 

1. Turn the shaft several times in either 
direction to seat the hearings. 

2. Use a small torque wrench to deter¬ 
mine how much torque is necessary to turn 
the shaft. It should he 3.45 -6.05 in lhs. 

3. If the required torque is under the 
given specification, decrease shim thickness. 

If the shaft torque is above the specifica¬ 
tion, increase the shim thickness. 

NOTE: After changing shims, be sure to 
turn the shaft in both directions several 
times before rechecking preload. 

4. Shims are available in several incre¬ 
ments from 1.60 - 2.00 mm. 

5. After preload is correct, remove the 
nut, washer, and propeller shaft flange. Fit a 
new oil seal making it flush with the housing 
shoulder. 

6. Degrease the shaft threads. Coat them 
lightly with a non-permanent thread-locking 
compound. Install the shaft, washer, and 
nut. 

Torque the nut to 65-80 ft. lhs. 

7. Bend the collar of the nut into the 
notch in the driven gear shaft. 

8. Refer to “Clearancing Operations," 
below. 


Clearancing Operations 



Install the drive gear housing with “UP” In the 
proper position 

1. Fit the housing shims—without o- 
rings—onto the housings. Install the hous¬ 
ings on the crankcase. 

NOTE: Be certain that the housings are 

installed with the “VP" side correctly lo¬ 
cated. 

2. Tighten the housing bolts to 15-19 ft. 
lhs. 

3. Fit a dial gauge to the secondary 
driven gear flange and check backlash. 

It should he 0.08-0.13 mm (0.003-0.005 
in.). 



Install the driven gear housing with “UP” In the 
proper position 

4. If backlash is not correct, the shim be¬ 
tween the secondary driven gear housing 
and the crankcase must be changed. 

If backlash is too low, increase shim 
thickness. 

If backlash is too high, decrease shim 
thickness. 

Shims are available in 0.35, 0.40, 0.50, 
and 0.60 mm thicknesses. 

5. After backlash is corrected, tooth con¬ 
tact must lx* checked. 

6. Remove the secondary driven gear 
housing. Clean and degrease the gear teeth 
and coat several of the teeth with machinists 
dye. Reinstall the housing with the correct 
shim and tighten the holts to 15-19 ft. lhs. 
It is not necessary to use the o-ring. 

7. Shift the transmission into 1st gear and 
turn the driven gear flange several turns in 
both directions. Remove the driven gear 
housing and observe the tooth contact pat¬ 
terns. 

8. Refer to the illustration of tooth contact 
patterns. If contact is correct, refer to “Final 
Assembly," below. If not, proceed as fol¬ 
lows: 

9. If tooth contact pattern is incorrect, 
the shim between the drive gear housing 
and the crankcase must he changed. 

If the contact is at tooth top, decrease 
shim thickness. 

If contact is at tooth roof, increase shim 
thickness. 



Correct tooth contact pattern 



Contact at tooth top (Increase shim thickness) 



Contact at tooth roof (decrease shim thickness) 


Shims are avilable in 0.35, 0.40, 0.45, and 
0.50 mm sizes. 

NOTE: After adjusting tooth contact , re¬ 
check backlash 


FINAL ASSEMBLY 

1. After tooth contact and gear backlash 
are both correct, remove the two housings 
from the crankcase. 

2. Clean the gears thoroughly and coat 
them with gear oil, 

3. Use new' o-rings on the housings and 
oil lightly. 

4. Kit the housings, noting that the “UP” 
side is marked. Use a non-permanent thread 
locking compound on the housing Ixdts and 
tighten them to 15-19 ft. lhs. 

5. Tighten the drain plug to 15-22 ft. lhs. 
Do not forget to add oil. Capacity is 11.0- 
13.5 oz (340-400 cc) of SAE 90 EP hypoid 
gear oil. 


TRANSMISSION (750) 
Disassembly 

1. Separate the crankcase halves as de¬ 
scribed above under “Lower End.” 

2. Pull out the shift fork shafts and remove 
the shift forks and cam stopper. 

3. Remove the shift drum stopper spring 
holder and take out the pin and spring. Re¬ 
move the shift drum. 


Inspection 

NOTE: Do not disassemble the gear set un¬ 
less inspection shows that replacement of 
individual gears is necessary. Gear shaft 
circlips are not reusable and must be re¬ 
placed with new ones whenever the gear set 
is taken apart. 

If the gear set is disassembled, carefully 
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1 Countershaft ass y 

2 Countershaft 
3. 2nd drive gear 

4 3rd drive gear 

5 4th drive gear 

6 5th drive gear 

7 Washer 

8 Circlip 

9 RH bearing 

10 C ring 

11 Bearing holder 

12 Driveshatt 

Transmission assembly 


13 1st driven gear 

14 2nd driven gear 

15 3rd driven gear 
16. 4th driven gear 

17 5th driven gear 

18 Oil seal 

19 Plate 

20 Gasket 

21 Engine sprocket 
22. Spacer 

23 O ring 

24 Drive chain 


lay out each piece in the order it is removed 
to facilitate reassembly. 

1. Flush the transmission shaft lx?arings 
with clean motor oil and check operation. 
Bearing rotation must lx* smooth, effortless, 
and quiet. There must lx* no play between the 
inner and outer hearing races. If damage is 
noted, replace the hearings as a set 

2. Install the countershaft and main shaft 
assemblies in the crankcase and measure gear 
backlash with a dial gauge. "Backlash” is the 
amount of movement noticeable in a gear 
when the gear with which it meshes is locked 
in place. 

For 1st, 2d, and 3rd gears, standard back¬ 
lash is 0.04 mm (0.002 in.) or less. The ser¬ 
viceable limit is 0.1 mm (0.004 in.). 

For 4th and 5th gears, standard backlash is 
0.05-0.1 mm (0.002-0.004 in.). The sen ice- 
able limit is 0.15 mm (0.000 in.) 

Note that gears are always replaced in pairs 

3. Check the gear teeth for damage, wear, 
or pitting. Pay close attention to the very base 
of the teeth. Gears are surface-hardened, and 
if this hardened layer is damaged, what is left 
will not last long. Check the engaging dogs 
and/or dog slots on each gear for chipping or 
wear. Check that splined gears are a good fit 
on their shaft (neither too loose nor t(X) tight) 
and that the splines on the shiifts and on tin* 
gears are in g<xxl condition. Check that gears 
with plain Ixires can rotate freely but are not 
too loose on their shafts. Check all parts for 
damage due to overheating or lack of lubri¬ 
cant 

4 Check the shift forks for wear or chip¬ 
ping to the fingers or pin. Measure the 
thickness of the fingers Standard thickness is 
4.95-5 95 mm 4) 195-0.190 in.). The serv iee- 
able limit is 4 S5 mm 4). 191 in ). 
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Checking shift fork linger thickness 



Measuring gear backlash with a dial gauge 



Align the punch marks on the kick drive gear with 
that on the shaft 


5. Check the shift fork shafts for a lx*nt 
condition and replace them if they are not per¬ 
fectly straight. 

6. Check the shift drum for wear or dam¬ 
age to the grooves. 

7 Inspect the shift drum lx*aring for dam¬ 
age and replace it ii it is not in good condition. 

8. Check the kickstarter return spring for 
damage and replace it il it is weak or broken. 

9. Inspect the splines on the kickstarter 
shaft and replace the shaft if the splines are 





1 4th & 5th driven gear shift fork 
2. 3rd drive gear shift fork 

3 Gear shift fork shaft 

4 Shift drum 

5 Cam driven gear 

6 No 1 pawl 

7 Pm 

8 Spring 

9 Pawl lifter 
10. Cam guide 
11 Washer 

12. Bearing 

13. Cam stopper 

14 Spring 

15 Cam stopper 

16 Stopper holder 

17 Stopper plate 

18 Gear shift shaft 

19 Spring 

20 Arm stopper 

21 Oil seal 

22 Gear shift lever assembly 

23 Gear shift switch body 

24 Gear shitt contact switch 



Kickstarter assembly 


1 Kick starter shaft 

2 Spring guide 

3 Spring 

4 Kick starter 

5 Spring 

6 Plate 

7 Starter guide 

8 Screw 

9 Kick starter drive gear 

10 Washer 

11 Circlip 

12 LH bushing 

13 Dowel pin 

14 RH bushing 

15 Dowel pin 

16 Oil seal 

17 Kick starter lever ass y 

18 Cover 

19 Bolt 
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Third gear shift fork (1): fourth and fifth gear shift 
fork (2) 



Shift fork installation 


distorted or worn to the point that the kick- 
starter lever cannot bo properly secured. 

10. Check the kickstartor gears for wear or 
damage to the teeth. 

Assembly 

I. If the kickstartor shaft has lx*en disas¬ 
sembled, lx* sure to align the punch marks on 
the kick drive gear with that on the shaft. 

^ 2. When installing the shift forks, note that 
the shift fork for the 3rd gear is different from 
those for 4th and 5th gears. The fork for the 
3rd gear is installed on its own shaft. Refer to 
the illustrations. 

3. If the gear clusters have been disas¬ 
sembled, refer to the exploded view for cor¬ 
rect component locations. New circlips should 
always lx* used. 

Note the special washers installed between 
the 5th and 3rd gears on the mainshaft. Install 
the washers so that the tabs in the one match 
the grooves in the other. 

4. The countershaft 2d gear must l>e 
pressed onto its shaft. Fit this gear so that the 
distance between the 1st countershaft gear 
and the 2d countershaft gear is 109.4-109.5 
mm (4.307-4.311 in.). Refer to the illustra¬ 
tion. 

NOTE: The 2d countershaft gear should he 

installed with a bearing locking compound. 



Be sure that the o-rlng is fitted to the mainshaft 
right-side bearing 


install the shaft bearings so that the sealed side 
faces outwards 



Be sure that the bearing dowel pins are fitted into 
the cut-outs 


Be sure that the locking compound does not 

spread to the adjacent gear. 

5. Be sure that the O-ring is fitted to the 
mainshaft right-side bearing. 

6. The countershaft left-side bearing and 
the mainshaft right-side bearing are installed 
with the oil seal sides facing outward. 

7. Be sure that the bearing dowel pins are 
fitted to the cut-outs provided when installing 
the shafts. 

8. The remainder of the assembly proce¬ 
dure is the reverse of disassembly. Refer to 
the “Lower End” section, above, for the 
crankcase mating procedure. 

Be sure to use a thread locking compound 
on the lx*aring retainer plates. 


TRANSMISSION (850) 

NOTE: Inspection procedures and 

specifications for the gears and shift 
mechanism of the 850 is the same as for 
the 750 described in the previous section. 
Before dismantling the gear shafts, refer 
to "Inspection" for the 750 transmission. 
Kickstarter sen ice for models so equipped 
can also be found in the 750 section. 

Disassembly 

1. To disassemble the countershaft (which 
is the transmission shaft with the shock ab¬ 
sorber spring), first remove the bearing on 
the spring side and also the spacer. 

CAUTION: When disassembling transmis¬ 
sion shafts, be sure to lay each component 
out in the order in which it was removed 
to facilitate assembly. 



Countershaft assembly (GS 850) 


1 . 

Inner countershaft 

14 

Bearing 

2. 

Outer countershaft 

15. 

Bearing 

3. 

2nd drive gear 

16 

Oil seat 

4 

Washer 

17. 

Output cam dog 

5. 

5th drive gear 

18. 

Oil seal 

6. 

Circlip 

19. 

Circlip 

7 

Spacer 

20. 

Input cam dog 

8. 

Lock washer 

21. 

Spring 

9 

3rd drive gear 

22. 

Sliding stopper 

10 

4th drive gear 

23. 

Stopper 

11 

Circlip 

24. 

Spring guide 

12. Spacer 

25. 

Bearing 

13. 

Lock washer 

26. 

Spacer 


2. With the special spring compressor, 
compress the spring and remove the two 
stoppers. 

3. Carefully remove the other gear com¬ 
ponents noting location and direction of in¬ 
stallation on the shaft. 

4. The mainshaft is easily disassembled 
after removal of the bearings and circlips. 

Inspection 

See “Inspection” under “Transmission 
(750),” above. 

Assembly 

1. Always use circlips where appli¬ 
cable. 

2. Note direction of mounting of gears. 

3. Clean all metal components in solvent 
before mounting. Lubricate inner surfaces of 
gears before installing them on their shafts. 

4. Refer to the exploded illustration of 
the transmission shafts. Note also the fol¬ 
lowing points. 
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Correct position of 2d countershaft gear 
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Always align oil holes In shafts, bushings, and 
gears 


5. On the countershaft, align the hole in 
the shaft with the hole in the spacer when it 
is fitted 

6. Be sure that the locating washer is 
fitted to the spacer dogs Install the circlip 
to the side where the thrust is as shown in 
the illustration. 

7. Be sure that the oil hole in the 3rd 
gear shift fork groove aligns with the oil hole 
in the countershaft. The same holds true of 
the 5th gear spacer. Also he sure that the 
spacer faces the proper direction. 

8. Use inoly paste on both sides of the 
washer fitted after the 2d gear and to the 
area of the outer countershaft l>ore 20-30 
min (0.8-1.2 in.) from each end of the shaft. 
Oil hearing surfaces. 

9. Install the inner shaft into the outer. 
Mount the output cam dog on the outer shaft. 
Align the cutout on the cam dog with the oil 
hole in the countershaft. 

10. Apply moly paste to the splines of the 



Be sure that the circlip Is properly Installed 

input cam dog and mount it on the inner 
countershaft. 

11. Mount the spring, guide, and sliding 
stopper. Compress the spring and fit the 
stoppers. 

12. For the mainshaft, the same precau¬ 
tions hold true. Be sure that the components 
are installed in the proper order facing the 
right direction. 

13. After installing the 4th driven gear, in¬ 
stall the circlip, then the washer. Temporar¬ 
ily position the circlip beyond the groove. 
Align the hole in the spacer with that in the 
shaft. Fit the 3rd gear. 

14. Install the lockwasher, then the 
washer and turn the washer to align the 
lockwasher tongue with the washer cutout. 

15. Fit the circlip installed earlier into its 
groove. Install it as shown in the illustration. 

16. Align the oil hole in the 5th gear shift 
fork groove with the hole in the mainshaft. 



Mainshaft assembly (GS 850) 


1. Circlip 

2. Bearing 

3. Washer 

4. 2nd driven gear 

5. 5th driven gear 

6. Washer 

7. Lock washer 

8. 3rd driven gear 

9. Bushing 
10 Washer 


11. Circlip 

12. 4th driven gear 

13. Circlip 
14 Washer 

15. 1st driven gear 

16. Drive shaft 

17 Washer 

18 Bearing 

19 Spacer 
20. Oil seal 
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LUBRICATION SYSTEM 


CHECKING OIL 
PRESSURE 

1. Be sure that the engine has the proper 
quantity of oil (between the "F” and 
marks on the inspection window). 

2. Start the engine and run it until oil tem¬ 
perature reaches alxiut 60° C (140° F). 

3. Remove the oil gallery plug at the right 
side of the engine just below the cylinders and 
install the special oil pressure gauge. 

4. Start the engine and run it at alxmt 3000 
rpm while checking the gauge reading. Oil 
pressure should be about 1.42 psi or more (0.1 
kg/cm 2 ). 

5. If the oil pressure is below this limit, 
remove and inspect the oil pump internals. 

6. When fitting the oil gallery plug, be sure 
to secure it with a non-permanent thread¬ 
locking compound. Tighten the plug se¬ 
curely. 

OIL PUMP 
Removal 

1. The oil pump is located just behind the 
clutch. “Engine and Transmission,” for 
clutch removal procedures. 

2. Remove the three securing screws and 
take off the oil pump. 

Disassembly 

1. Remove the* circlip and pul! off the 
pump gear. 

2. Remove the securing screw. 

3. Drive out the pins towards the transmis¬ 
sion side of the pump. 

c 4. Separate the pump case halves and take 
out the internals. 

Inspection 

I. Clean all parts thoroughly in a solvent. 


2. Cheek the clearance between the inner 
rotor tip and the outer rotor. It must be 0.2 
mm (0.008 in.) or less. 

3. Check the clearance between the outer 
rotor and the pump body. It must be 0.25 mm 
(0.0098 in.) or less. 

4. Place a straight edge across the pump 
body and check the side clearance between 
the straight edge and the sides of the rotors. 
Side clearance must be 0.15 mm (0.0059 in.) 
or less. 

5. If any of the above clearances are not 
within the given specifications, the oil pump 
must be replaced. 

Assembly 

Assembly is the reverse of disassembly. Lu¬ 
bricate all internal components with clean 
engine oil before assembly. Applv a non¬ 
permanent thread-locking compound to the 
seairing screw. 

Installation 

1. Be sure that the two o-rings are in place 
behind the oil pump. The use of new o-rings is 
recommended. 

2. Secure the three oil pump mounting 
screws with a non-permanent thread-locking 
compound. 


OIL FILTER SCREEN 

The oil filter screen should be cleaned every 
6,(XX) miles, or about once a year. 

The filter screen is easily reached after re¬ 
moving the exhaust pipes and the oil pan. 

Use a new oil pan gasket on assembly. Be 
sure to tighten the pan Ixilts evenly to avoid 
distortion. Tighten the pan bolts to 7.2 ft lbs. 


< 



Checking clearance between the inner rotor tip 
and the outer rotor 



Checking clearance between the outer rotor and 
the pump body 





Checking rotor side clearance 
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FUEL SYSTEM 


VM26SSCARBURETOR 
OVERHAUL 

The following procedures apply to the 
VM26SS standard throttle slide carburetors 
found on all models except the GS 850/GLT 
which use CY units 

Removal 

The carburetors must lx* removed from the 
engine as an assembly. 

1. Remove the gas tank. 

2. Remove the air cleaner and the air 
cleaner box. 

3. Disconnect the overflow lines from the 
from the linkage. Disconnect the choke 
cable, if fitted. 

4. Dx>sen the securing clamps and pull the 
carburetors off the manifolds. 

5 Drain the carburetor float Ixivvls. 

Installation 

1. Installation is the reverse of removal. 

2. Adjust the throttle cable tree-play after 
connecting the cables. IV* sure that all lines 
are tightly secured. Check for fuel leaks be¬ 
fore starting the engine. 

Disassembly 

1. It is not necessary to separate the car¬ 
buretors from their mounting plate to service 
the float lx>wl components and jets. This step 
is only necessary if the throttle slide is to lx* 
removed. 

2. Remove the four carburetor caps. 

3. Remove the five Ixdts which secure the 
throttle shaft Four of the Ixdts are found 1 x>- 
neath the carburetor caps, and tlx* fifth se¬ 
cures the pulley to the throttle* shaft. 

4. Remove the screw which secures the 
stopper plate just to the light of the leftmost 
carburetor, and remove the stopper plate. 

5. Pull out the throttle shaft. 

6. Remove the four choke shaft screws. 
Remove the spring-loaded screw in the choke 
actuating lever slot. Pull out the choke shaft. 

7. Remove the screws (2 ea) which secure 
the carburetor bodies to the mounting plate. 
Separate the carburetors. 

8. Lift out the throttle arm complete with 
the throttle slide assembly. If replacement or 
repositioning of the needle is desired, remov e 
the two screws which secure the throttle slide 
bracket to the slide. 

9. Unscrew and remove the pilot air 
screw, its o-ring and spring. 

10. Unscrew and remove the starter 
plunger assembly. 



Removing the throttle shaft bolts 
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Remove the screws which secure the carbs to the 
mounting plate 


11. T urn the carburetor upside down and 
remove tlx* four float Ixnvl retaining screws. 
Take the float Ixnvl off carefully to avoid dam¬ 
age to the floats. Remove the float Ixnvl gas¬ 
ket. 

12. Unscrew and remove the main jet. Un¬ 
screw and remove the main jet holder/emul¬ 
sion nozzle. 

13. Unscrew and remove the pilot jet. 

14. Push out the float pin and remove the 




float bulbs. Take out the float needle. Un¬ 
screw and remove the float needle seat 

15. Press out the needle jet from the carbu¬ 
retor lx>re side. 

Cleaning 

The carburetors have non-removeable plastic 
parts. Clean the lxxly only in a solvent or car¬ 
buretor cleaner which is safe for plastic. Blow 
all air and fuel passages clear with compressed 
air. 

Clean the fuel jets in a solvent and blow 
them clear. Never insert anything into the jet 
lx>res to clear them if they are clogged as this 
risks ruining their calibration. 

Inspection 

1. Check the throttle slide surfaces for scor¬ 
ing or signs of wear. The slide should lx* 
smixith. The movement of the slide in the car¬ 
buretor lxxly should lx* very easy. 

2. Examine the jet needle for wear along 



1 

Lockwasher 

26 

Screw 

2 

Throttle arm shaft bolt 

27 

Lockwasher 

3 

Lockwasher 

28 

Cap 

4 

Throttle slide 

29 

Gasket 

5 

Pilot air screw 

30 

Screw 

6 

O-ring 

31 

Lockwasher 

7 

Needle jet 

32 

Bracket 

8 

0*rmg 

33 

Clip 

9 

Nozzle 

34 

Jet needle 

10 

Main jet 

40 

Carburetor body 

11 

Floats 

41 

Pilot jet 

12 

Lockwasher 

42 

Gasket 

13 

Screw 

43 

Needle seat 

14 

O-ring 

44 

Float needle 

15 

Oram plug 

45 

Pivot pm 

16 

Locknut 

46 

Gasket 

17 

Washer 

47 

Float bowl 

18 

Adjusting screw 

48 

Clip 

19 

Ball seat 

49 

Bush 

20 

Spring 

50 

Dust seat 

21 

Throttle arm 

51 

Plunger cap 



52 

O-rmg 



53 

Spring 



54 

Starter plunger 


Carburetor assembly 
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the tapered portion as indicated by bright 
spots or unevenness of the taper. Also check 
the needle for nicks, and replace it if any dam¬ 
age is noted. Be sure that the needle clip is 
repositioned in the original groove. 

3. After many miles, the needle and needle 
jet should lie replaced, as these parts are sub¬ 
ject to wear. Wear of these components may 
show up as a rich running condition in the 
mid-throttle range. If the needle seems worn, 
it would be best to replace the needle jet as 
well. 

4. Check the float needle for wear of the tip 
or foreign matter and replace if necessary. 
Check the needle seat for corrosion or foreign 
matter. Clean olf the seat if only dirty. Cor¬ 
roded needle seats should be replaecd. 

5. Check the carburetor liody and the float 
Ixnvl for stress cracks. 

6. Inspect the pilot air screws. The taper of 
the screws should be very even. Replace if the 
screw tip is blunted. 


Assembly 

Assembly is basically the reverse of disas¬ 
sembly. Note the following points: 

1. Use new gaskets and o-rings. 

2. Do not overtighten the jets when fitting 
them to the carburetor Ixxly 

3. Check the float height. 

4. On 1977 models only, screw the pilot 
screws in until they are lightly seated, then 
back them off lVi turns. Other models have 
preset pilot screws. 

5. Check that the needle clip is positioned 
in the proper groove. 

6. The screws which mount the carb Ixxlies 
to the mounting plate should be secured with 
a non-permanent thread-locking compound. 

7. Crease the throttle shaft and the lips ot 
the throttle shaft seals before installing the 
shaft. Tighten the throttle shaft Ixilts to 2.5 It 
lbs. 

8. After the carburetors have lieen 
mounted on their plate, adjust the full-throttle 
stopper as follows: back off the idle adjuster 
screw until there is some clearance lietween 
the end of the screw and the pulley, Diosen 
the throttle slide adjusting screw locknuts and 



Adjust the full-throttle stopper so that the slides 
can be lifted 0.5-1.0 mm above the edge of the 
carburetor bore 



Full-throttle stopper (B) 


back off the adjusting screws so that the throt¬ 
tle slides are completely closed. This adjust¬ 
ment should be made carefully so that all four 
carburetors are as close as possible. Open the 
throttles as far as possible. Adjust the full- 
throttle stopper so that when this is done, the 
bottom edge of the slides will be 0.5-1.0 inm 
(0.02 - 0.04 in.) above the top of the carburetor 
bore, as illustrated. After installation has lieen 
completed, synchronize the throttle slides as 
outlined in the “Tune-Up” chapter. 

VM32SS CARBURETOR 
OVERHAUL 

The Y r N132SS constant-velocity (CY T ) car¬ 
buretor is used on the GS 850GT/GLT 
motorcycle. Unlike the standard carburetors 
in which the throttle slides are controlled di¬ 
rectly by cable and linkage, the CV car¬ 
buretor features a throttle plate controlled by 
the cable and twist-grip. This plate varies en¬ 
gine vacuum which itself determines the 
movement of the throttle slide. 



10. Remove the plug. Unscrew and re¬ 
move the pilot jet. 

11. Unscrew and remove the carburetor 
cap screws. Remove the cap, spring, and 
throttle slide assembly. 

12. Push out the needle jet. 


Removal 

1. Remove the gas tank. 

2. Remove the air cleaner and the air 
cleaner box. 

3. Disconnect the overflow lines from the 
carburetors. Disconnect the throttle and 
choke cables. 

4. Loosen the securing clamps and pull 
the carburetors off the manifolds. 

5 Drain the float bowls. 

Installation 

1. Installation is the reverse of removal. 

2. Be sure that all fuel lines are tightly 
secured and fitted with their safety clips. 
Check that cable and line routing is correct. 

3. Be sure that the carburetors are pushed 
onto the manifolds as far as possible before 
the clamps are tightened. 

4 Adjust the control cables and check the 
system for fuel leaks before starting the en- 
gine. 

Disassembly 

Separation of the carburetors is only neces¬ 
sary if a complete overhaul is necessary. Most 
of the main metering components are acces¬ 
sible after removing the float bowl or car¬ 
buretor cap. If routing cleaning is being car¬ 
ried out, this is all that is usually necessary . 
For complete disassembly, proceed as fol¬ 
lows. 

1. Remove the screws which secure the 
throttle cable and choke lever brackets. 

2. Loosen the four choke shaft screws, 
remove the shaft, levers and choke bracket 
and lever. 

3. Remove the upper carburetor 
mounting bracket screws. 

4. Remove the lower carburetor mount¬ 
ing bracket screws. Separate the carburetors. 

5. Remove the idle adjusting screw lever 
nut and the lever. Remove the idle adjusting 
screw assembly. 

6. Remove the float bowl screws and 
carefully take off the float bowl. If it is stuck, 
tap it lightly with a screwdriver handle or the 
like while holding it in place. 

7. Push out the float pivot pin and re¬ 
move the float assembly. 

8. Remove the float needle. Unscrew and 
remove the float needle seat. 

9. Unscrew and remove the main jet. 
Note the w'asher beneath it. 


Cleaning 

Clean the carburetor body in clean solvent 
designed for this job and which is safe for 
plastic parts. 

Blow all air and fuel passages clear with 
compressed air, 

Do not allow' carburetor cleaner or any 
other solvent to contact the throttle slide 
diaphragm. 

Clean the fuel jets in a solvent and blow 
them clear. Never insert any thing into the jet 
bores to clear them if they are clogged as this 
risks ruining their sensitive calibration. 

Inspection 

1. Check the throttle slide diaphragm for 
punctures or tears. The slide must be re¬ 
placed if damage is evident. 

2. Check the throttle slide surfaces for 
scoring or signs of wear. The slide should be 
sm<x)th. The movement of the slide in the 
carburetor body must be very easy and with¬ 
out binding. 

3. Examine the jet needle for wear along 
the tapered portion as indicated by bright 
spots or unevenness of the taper. Also check 
the needle for handling damage such as nicks 
and replace it if any damage is noted. 

4. After many miles, the needle and nee¬ 
dle jet should be replaced, as these parts are 
subject to wear. Wear of these components 
may show up as a rich running condition in 
the mid-throttle range. If the needle seems 
worn, it would be best to replace the needle 
jet as well. 

5. Check the float needle for wear of the 
tip or foreign matter and replace if necessary. 
Check the needle seat for corrosion or foreign 
matter. Clean off the seat if only dirty. Cor¬ 
roded needle seats should be replaced. 

6. Check the carburetor body and the float 
bowl for stress cracks. 

7. Clean the mesh filter on the end of the 
needle seat. 

Assembly 

Reverse the disassembly procedure and note 
the following points: 

1. Always use new gaskets and o-rings. 

2. Be sure that the throttle slide dia¬ 
phragm is properly seated in the groove pro¬ 
vided and that the locating tab of the 
diaphragm is fitted into the cutout. 
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3. Do not overtighten the jets when 
screwing them into the earl). 

4. Check float height (see “Tune-Up”). 

5. Use a non-permanent thread locking 
compound on the idle adjusting bracket 
screws of the No. 3 carl). 

6. Use a non-permanent thread locking 
compound on the upper and lower car¬ 
buretor mounting bracket screws. 

7. Be sure that the throttle shaft lever is 
installed as illustrated. 

S. Non-permanent thread locking com¬ 


pound should he used on the choke shaft 
screws. These screws also fit tapered ends 
into countersinks in the shaft. Be sure they 
are correctly aligned. 

9. After assembly is completed, and be¬ 
fore the units are installed, perform a rough 
synchronization of the throttle valves by 
aligning the edge of each valve with the first 
bypass hole in the carb throats. 

10. After installatcon, check float level 
and synchronize units. Adjust idle. Refer to 
'Tune-Up.” 


Carburetor Specifications 



CS 75 OIF 

CS 7SOL 

CS HSOCfC.L/GS 

CS SSOGT/GLT 

Mam jet 

105 

102.5 

102.5 

115 

Pilot jet 

22.5 

15 

15 

40 

Needle jet 

P-1 

0-4 

0-4 

X-5 

Jet Needle 

5F21-3 

5DL36-2 

5DL36-2 

5D50 

Throttle slide 

2.5 

1.5 

1.5 

— 

Air jet 

1.1 

1.2 

1.2 

1.7 

Bore 

(mm/in.) 

26/1 

26/1 

26/T 

32/1.26 



Throttle shaft lever correctly fitted 



Throttle valve edge (1) aligned with bypass hole 
( 2 ) 
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ELECTRICAL SYSTEM 


CHARGING SYSTEM 
Alternator Output Test 

The following test should he carried out if the 
battery fails to charge or overcharges. Before 
attempting the test, note the following 

a. Check the condition of the hatter)' 
with a hydrometer. Test results will not Ik* 
valid if the hatter)' is defective. The hatter) 
must be fully charged. Charge the hatter) 
before lx*ginning the test if it is not. 

b. Check that all electrical connections 
are clean and tight Check that the rectifier 
and regulator are properly mounted. 

1. Remove the headlight switch knob and 
shut off the headlight or remove the 10A light 
fuses. 

2. Raise the seat to gain access to the wiring 
connections. Disconnect the yellow wire from 
the regulator. 

3. Disconnect the white/green alternator 
lead and the white/red rectifier lead and con¬ 
nect the two together. 

4. Connect a DC voltmeter across the bat¬ 
ter). 

5. Making sure that all lights are off, start 
the engine and run it at a steady 5000 rpm 
while making note of the voltmeter reading. 
The voltmeter must read at least 17 volts. If it 
does, it shows that the alternator and rectifier 
are in serviceable condition. If the voltage 
reading is less than IT volts, either the alterna¬ 
tor or the rectifier or lx>th are fault)’. Procede 
to the components tests following. 

II the voltage reading is satisfactory, the 
problem is probably the regulator. Test it as 
described lx? low. 

Regulator/Rectifier 

While early models have separate regulator 
and rectifier units (see illustration), all others 
have both functions combined in a single 
sealed unit. 

The regulator/rectifier can be tested with a 
simple continuity tester. 

1. Disconnect all of the rectifier/regulator 
leads. 

2. Put the positive probe of the tester on 
the red lead, and the negative probe on the 



Starter solenoid (1), rectitier (2), regulator (3) 


yellow, white/blue, white/red, and black/ 
white leads in turn. 

There must be continuity in each case. 
Now reverse the probes. There must be no 
continuity. 

3. Put the negative probe of the tester on 
the black/white lead, and the positive probe 
on the yellow, white/blue, and white/red 
leads in turn. 

There must be continuity in each case. 
Now reverse the probes. There must be no 
continuity. 

4. Connect the positive probe to the 
black/white lead and the negative probe to 
the yellow lead. The tester should show con¬ 
tinuity. 

5. Now connect the positive probe to the 
yellow, white/blue, white/red, and black/ 
white leads in turn while the negative probe 
is connected to the red lead. There should be 
no continuity. 

6. Connect the positive probe to the 
black/white lead and the negative probe to 
the white/blue and white/red leads in turn. 
There must be no continuity. 

If the regulator/rectifier fails to pass any of 
the continuity tests in Steps 2-6. it must be 
replaced. 

Regulator Test 

1. For the test to lx* valid, the batten must 
lx* in good condition and fully charged as lor 
the alternator test just descrilx*d. Be sure all 
electrical connections are clean and tight 

2. If the alternator output test outlined 


above has been carried out, reconnect all wir¬ 
ing to its original condition. 

3. Connect a DC voltmeter across the bat¬ 
ter) 1 terminals. 

4. With all lights shut off, start and rim the 
engine at .5000 rpm while noting the voltmeter 
reading. 

5. The voltmeter must read at least 
14.0-15.5 volts (or more). II it does not, and 
the alternator/rectifier test alxne indicates 
that those two components are satisfactory, it 
indicates that the regulator is at fault and must 
lx? replaced. No repairs are jx>ssible. 

NOTE: Electrical components are supplied 
hy tua manufacturers (Denso or Kokusan). 
When replacing parts, he sure that all arc of 
the same make. 

Alternator Test 

The alternator stator can be checked with a 
continuity tester or an ohmmeter. 

1 Disconnect the three alternator leads 
^white/green, white/blue, yellow). 

2. Check for continuity between each lead 
and the others. There must lx* continuity in 
each case. No continuity indicates a broken 
wire and necessitates replacement of the 
stator. 

If an ohmmeter is Ix ing used, there should 
lx* alxmt 0 65 ohms resistance between the 
leads. T(X) great or t<x> low a resistance read¬ 
ing is indicative of stator damage and requires 
replacement of the unit. 

3. Check for continuity lx*tween each of 
the alternator leads and the stator Ixxly. There 
must lx* no continuity here. If there is, it in¬ 
dicates an internal short which will necessitate 
replacement of the stator. 

3. Check for frayed or stripped wires and 
repair them if found. 

NOTE: If replacement of the stator is neces¬ 
sary , make sure that it is of the same manu¬ 
facture (Denso or Kokusan) as the rotor. 

Rectifier Test 

The rectifier consists of six diodes arranged to 
produce full-wave rectification of the alterna¬ 
tor s output into direct current. 



Rectitier wiring 

All six diodes must be tested and all six 
must function properl) or the unit will require 
replacement. 

The rectifier can lx* checked with either a 
continuity tester or an ohmmeter 

CAUTION: Do not use a megger. 

1. Disconnect all of the rectifier leads. 
They are: yellow, white/red and white/blue 
from the alternator; red from the battery; and 
black white from ground. 
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CM'TION He sure that all of the leads are 
dUeonneeted, especially the red output irire 
or the rectifier may he damaged during tin- 
test 

2. Place one lead ol tlie coutiimitv tester or 
olnnmeter on the red le.id s terminal and tin* 
other to the yellow, w hit** i<*d and \\ hit**/blue 
leads in turn Nol* \vlu*ther 01 not there is 
continuity or not 

Now reverse tlu* tester leads and make the 
cheek with tlu* same wires. Not** whether 
there is continuity or not 

There must he continuity in one direction 
onl\ If there is continuity in neither direc¬ 
tion. or m froth directions for any of tlu* di¬ 
odes. the rectifier must he replaced. 

3. Cam out the same tests between the 
yellow, white/red, and white/blue leads and 
tlu* blac k w hit** (ground) terminal. 

Once* again, there must Ik* continuity and in 
only one direction for each lead tested or the 
rectifier must be replaced. 

BREAKER POINT 
IGNITION SYSTEM 

The ignition system consists of tlu* battery, 
breaker jxiints, coils, condensers, spark plug 
caps, and spark plugs. 

There are two sets of breaker jxiints and 
two ignition coils. Each coil fires two cylin¬ 
ders. They are paired No 1 and 4. and No. 2 
and 3. 

1 In the event of failure of the ignition sys¬ 
tem. first chock tlu* fuses, il all are in working 
order, check that the snap connectors for the 
coils and breaker points are all clean and tight. 

2. At this point refer to inspection proce¬ 
dures for the breaker points, plugs, and bat¬ 
tery. If these items are all in working order, 
the problem may be isolated to the coils, 
condensers, or plug caps. 

3. If only one cylinder fails to fire, and the 
problem is not a loos** connection or defective 
spark plug, suspect the ping cap. The caps are 
fitted with a resistor to present radio interfer¬ 
ence while in operation, and heat and vibra¬ 
tion may cause the value of this resistor to 
increase considerably, even to becoming an 
open circuit. 

The easiest way to sec* if a misfire is due to a 
defective cap is to sw itch the plug lead of the 
non-firing cylinder with its corresponding cyl¬ 
inder (1-4. 2-3). If the* dead cylinder begins 
to fire and tlu* other cylinder ceases, the prob¬ 
lem is the plug cap. Tlu* caps should be re¬ 
placed as a set 

Functional caps will have a resistance of 
5.(XX)-7,500 ohms. Usually, when resistance* 
reaches alxmt 9.(XX) ohms, tlu* plug lor that 
cap will no longer fire. 

(Japs art* easily remo\uble by unscrewing 
them from their cables. 

4 Defective condensers are seldom a prob¬ 
lem, since these are now usually replaced 
along with tlu* breaker points. Defective* con¬ 
densers will cause considerable arcing or 
sparking between tlu* breaker point contacts 
while tlu* machine is running, and this should 
lx* cause lor replacement before they tail com¬ 
pletely Madly burned or pitted |*imt contact 
surfaces can also be caused by defective con¬ 
densers, as well as by improper adjustment. If 
the (xnnts are m bad condition, replace them 
and the condensers as well 

5 Condenser capacity can lx* checked with 
electrical test equipment iif available) pro¬ 
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s ided tlu* condenser is first disconnected from 
tbc breaker plate. 

Capacitance should be 0.25 MFD lor Koku- 
san condensers and 0. IS MFD for Denso con¬ 
densers. 

6. 11 tlu* condensers are not suspect, check 
tlu* ignition coils. Coils can In* checked for 
continuity of tlu* windings. Check lor continu¬ 
ity lx*twcen tlu* two low-tension wires. Resis¬ 
tance should bo about 4 ohms 11 there is no 
continuity, the primary* winding is broken 
and the coil must be replaced. 

Check for continuity on tlu* high-tension 
side of each coil. Resistance is c. 15K ohms. 
Disconnect the two spark plug leads of one of 
the coils and check the continuity between 
them. If none exists, replace the coil. Repeat 
the test with the other coil. Remember you 
will he checking continuity between plug 
leads I and 4 and leads 2 and 3. 

TRANSISTORIZED 
IGNITION SYSTEM 

1. Disconnect the signal generator wires 
at the plastic coupler. Check resistance be¬ 
tween tlu* blue and green leads on the signal 
generator sidt*. Standard resistance is 250- 
300 ohms. 

2. If the signal generator resistance is 
satisfactory*, remove the Nos. 1 and 2 spark 
plugs, connect them to their caps, and 
ground them against the cy linder head. 

3. Remove the left side frame cover. Dis¬ 
connect the signal generator leads at the 
coupler. 

4. Turn the ignition switch "cm.” Connect 
t lie positive probe of an ohmmeter (set to the 
ohms x 1 range) to tlu* blue lead of the ignitor 
side of th** circuit, and the negative probe to 
the green lead, also on the ignitor side*. The 
moment tlu* probes are connected, the No. 1 
plug should fire. The moment the probes are 
disconnected, the No. 2 plug should fire If 
this happens, the ignitor is in workable con¬ 
dition. 

5. Other parts of the system, such as 
plugs, plug caps, and ignition coils, arc tlx* 
same as described for tlx* “Breaker Point Ig¬ 
nition System,” above. Refer to that section if 
the electronic components check out and tbc 
probjem persists 

STARTING SYSTEM 

The starting system consists of the starter 
motor and clutch, tlx* solenoid, and the han¬ 
dlebar-mounted starter sw itch. When tlx* but¬ 
ton is pressed, the electrical circuit to tlx* sole¬ 
noid is closed and tlu* solenoid is activated, 
sending tlu* battery current directly to the 
starter motor. The starting sy stem is quite re¬ 
liable and it is unlikely that any major prolv 
lems w ill arise. 

Testing 

1 II, when pressing tlu* start**! button, the 
starter motor spins hut tlu* engine does not, 
tlu* problem is probably the starter clutch. 
Refer to tlu* ’‘Engine and Transmission 
chapter for removal procedures. 

2 If tlu* engine turns over very slowly, pos¬ 
sible causes include* cold weather and/or oil of 
too high viscosity, a low battery, or a defective 
starter motor 

3 If tlx* engine fails to turn over and th** 


warning lights dim when tlu* starter button is 
pushed, causes may b** a low battery or a 
defective starter motor. 

4 If nothing at all lupjxms when operating 
tlu* starter button, check the button’s elec¬ 
trical connections. I( these are serviceable, 
suspect tlu* starter solenoid. 

5. A clattering sound when tlu* starter but¬ 
ton is operated may be caused by a defective 
solenoid or st.liter motor. 

Starter Motor 

REMOVAL AND INSTALLATION 

1. Disconnect tlu* cable from thr* battery 
jxrsitive terminal. 

2. Disconnect tin* starter motor cable from 
the starter motor. 

3. Remove the starter motor cover. Re¬ 
move the alternator cover. 
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1 Starter motor assembly 

2 Armature 

3 Shims 

4 Oil seal 

5 0-rmg 

6 Brushes 

Starter assembly 


4 Remove the starter motor gear. Remove 
the mounting screws and take out the starter 
motor. 

INSPECTION 

Two makes of starter motor are used, Denso 
and Mitsuba. Although the starters are similar 
in appearance, some specifications differ. 

1. Take out the two screws and remove the 
starter side cover. 

2. Check electrical continuity between tlu* 
commutator and armature core using a multi- 
tester or test light and battery If continuity 
exists, the armature coil is grounded and tlu* 
complete starter motor unit must be replaced. 





Brush (1), brush spring (2) and commutator (3) 
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Polishing the commutator surface 

3. Check for continuity between all of the 
commutator segments Continuity must exist 
in each rase. 

4 Check continuity lx'tween the brush 
that is wired to the stator coil and the starter 
motor cable. Lack of continuity indicates an 
open circuit in the stator coil, and the starter 
motor unit should Ik* replaced. 

5. Examine the carlxm brushes for d,unage 
to the contact surfaces and measure their 
length. Brushes must be at least 6 mm (0.24 
in.) for Mitsuba starters and 9 mm (0.35 in.) 
lor Denso starters. Standard brush length is 
12-13 mm (0.47-0.51 in.) and 14 mm (0.55 

jn.) respectively. 

6. The mica undercut of the commutator 
should lx* at least 0.2 mm (O.(X)S in ). The 
standard Notification is 06 mm (0.02 in.). Any 
carlxm deposits should he cleaned out of the 
commutator grooves, and a piece of hacksaw 
blade or the like used to increase tlx* undercut 
depth if necessary. Refer to the* illustration 

7. Polish the commutator with fine emery 
cloth and clean it thoroughly lx*fore installa¬ 
tion. 

STARTER SOLENOID 

1. If the battery is in reasonably g<xxl con¬ 
dition, and nothing at all happens when the 
starter button is pushed, check the solenoid. 

2. Disconnect the starter cable at the 
starter motor. When the button is pushed, 
there should he an audible "click" which in¬ 
dicates that the solenoid is owning. 

3. If further testing is necessary, remove 
the solenoid from the machine. 

CAUTION: Be sure to disconnect the cables 



Checking resistance ol the primary circuit 


at the batten/ before disconnecting the sole¬ 
noid tenninals. 

4 Connect a hilly charged 12-volt battery 
to the solenoid low-tension terminal and the 
solenoid mounting bracket. Check lor conti¬ 
nuity across the high-tension leads with an 
ohmmeter or self-powered test light. If there 
is no continuity, replace the solenoid. 

5. If an ohmmeter is available, check the 
resistance ol the solenoid s primary winding 
by placing on meter prolx* on the low-tension 
terminal and the other on the mounting 
bracket. Primary’ winding resistance should lx* 
in the neighborhood of 3.5 ohms. If it is not, 
replace the solenoid. 

ELECTRICAL COMPONENTS 

Switch and eomjxment tests can lx* carried in 
most instances with an ohmmeter or test light 
with a self-contained power source. 

NOTE: After disconnecting the snitch, he 
sure you are testing the snitch side of the 
circuit. 

Ignition Switch 

The four-pronged ignition switch plastic con¬ 
nector is inside the headlight shell After re¬ 
moving the headlight and disconnecting the 
connector, check for continuity lx*tween each 
of the leads while moving the switch to each 
position in turn. 

When the switch is "oft," there should not 
lx* continuity lx*tween any of the leads. 

When tlx* switch is “on,” there should lx* 
continuity lx*tweeo the red and orange leads 
and lx’tween the gray and brown leads. 

When the switch is in the “P" position, 
there should lx* continuity lx*tween the red 
and tlx* brown leads. 

II the switch d<x*s not pass all of the almve 
tests, replace it 

Headlight Switch 

The headlight switch coupler is accessible 
after removing tlx* gas tank. 

When the switch is in the "on position, 
there should lx* continuity between the 
orange and the green wires and lx*tween the 
white/green and the white/red wires. 



Ignition switch coupler 



Lighting switch coupler 


Dimmer Switch 

The dimmer switch wiring is incorporated 
with the headlight switch coupler. 

In the "L" position, there should lx* conti¬ 
nuity between the white and the green leads. 

In the “H" position, there should he conti¬ 
nuity between the yellow and the green leads. 

Front Brake Light 
Switch 

Disconnect the white and orange switch leads 
inside the headlight shell. These leads should 
show continuity when the brake hand lexer is 
operated. 

Rear Brake Light 
Switch 

Disconnect the white and orange leads from 
the switch and check for continuity across tlx* 
switch terminals when the brake pedal is de¬ 
pressed. If there is none, try moving the 
switch on its bracket as far as possible. If there 
is still no reaction, replace the switch. 

Horn and Horn Switch 

It the horn fails to sound, the easiest way to 
check it is to disconnect tlx* two wires at the 
hom itself and connect a 12-volt battery across 
the terminals. If the hom sounds, the switch is 
probably defective, barring loose connections 
in the circuit. 

To check the horn switch, uncouple the 
large plastic connector beneath the gas tank 
and check for continuity between the green 
and black/white wires when the hom button is 
operated. There should be continuity. If there 
is not, there is undoubtedly a loose w r ire in the 
circuit. 

Turn Signal Switch 

Disconnect the leads from the switch and 
check for continuity between them with the 
switch in both positions in turn. 

For the right turn signal, there should he 
continuity’ between the light green and light 
blue leads. 

For the left turn signal there should lx? con¬ 
tinuity between the black and the light blue 
leads. 

Kill Button/Starter Button 

The kill button and starter button are com¬ 
bined into one three-pronged coupler inside 
the headlight shell. 

When the kill button is in the "Run” posi¬ 
tion, there should be continuity between the 
orange and the orange/white wires. 

When the starter sxvitch is pushed, there' 
should be continuity between the yel- 
low/green and the orange/white wires. 


Bulb Chart 


Light 

Wattage 

Headlight 

50/35 

Taillight/Brake light 

8/23 

Turn signals 

23 

Turn signal indicator 

3.4 

instrument illuminators 

3.4 

High-beam indicator 

3.4 

Oil pressure warning light 

3.4 

Neutral indicator light 

3.4 
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WIRING DIAGRAMS 



WIRE COLOR 


B Buck 

Bi Blue 

Bf Brown 

G Green 

Gr Grey 

Lbl Light b,u « 

Lg light green 

O Onnge 

R Red 


W White 

Y Yellow 

B/W Bleck with White tracer 

Br/R Brown with Red trecer 

G 'BI Green with Blue tracer 

G/Y Green with Yellow tracer 

O/G Orange with Green trecer 

O/R Ormge with Red tracer 

OAV Orange with Whit* trecer 


R/B Red with Black tracer 
W/BI White with Blue tracer 

W/G White with Green tracer 

W/R White with Red tracer 

wnr White with Yellow tracer 

Y/B Yellow with Black tracer 

Y/BI Yellow with Blue tracer 

Y/G Yellow with Green tracer 

Y/W Yellow with White tracer 

GS 750L 
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WIRING DIAGRAMS 
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WIRING DIAGRAMS 
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WHEELS 

Front Wheel 
Assembly 

REMOVAL AND INSTALLATION 
(EXCEPT GS 750L) 

1. Sup|)ort the front wheel oft the ground 
by placing a support lxmeath the engine. 

2. Disconnect the speedometer cable from 
its drive Ixix at the front wheel. 



Axle nut (large arrow) and axle cap nuts 


3 Remove the axle nut cotter pin Dxiscn 
the axle nut. Unscrew and remove the* ;lx1c 
cap nuts and take oil the wheel. 

«. CAUTION Do not operate the front brake 
lever with the wheel removed or the piston 
will he forced out of the caliper, necessitat¬ 
ing brake work 

4. Installation is the rexerse of removal. 
Note that the axle caps are not meant to mate 
with the fork sliders. Instead, there must Ik* a 



Tighten the axle cap nuts to equalize the gaps 


small gap lx*txveen them. Tighten the axle cap 
nuts so that this gap is equal at Ixith the front 
and rear of the slider. 

Tighten the axle cap nuts to 11 = 18 ft lbs. 

Tighten the axle nut to 26-38 ft lbs. 

Check front brake operation before riding 
the motorcycle. 


CHASSIS 


REMOVAL AND INSTALLATION 
;GS 750L) 

This model uses a front fork with an offset 
axle mount. 

1. Support the front wheel off the ground. 

2. Remove one of the two brake calipers 
by removing the caliper mounting bolts from 
the fork slider. 

3. Remove the axle nut cotter pin, remove 
the axle nut, loosen the axle pinch bolt, and 
pull out the axle. 

CAUTION: Do not opirate the front brake 
lever with the wheel removed or the pistons 
will be forced out of the calipers. 

4. Installation is the rexerse of removal. 
Tighten the axle pinch bolt to 11-18 ft lbs. 
and the axle nut to 26-38 ft lbs. 

Check brake operation before riding the* 
motorcycle. 

NOTE: Be sure that the speedometer drive 
box is positioned so that the cable is not 
kinked or excessively bent before tighten¬ 
ing the axle nut. 

WHEEL BEARINGS 
Removal 

1 After removing the front xvheel. unxcrcxv 
and remoxe the axle nut and xxithdraxv the 
axle. Remove tlx* speedometer drixe box, 
spacers, and covers from either side of the 
wheel. 

2. Reach through the hub xvitli a long drift 
and drixe out one of the bearings. Remoxe the 
I Hearing spacer, and drixe out the remaining 
lx*aring. 

Inspection 

1. W ash the xvheel l>eariugs thoroughly in a 
solvent to remoxe all of the old grease. 

2. Inspect the general condition of the 
bearings. There should l>e no rust, pitting, or 
obvious signs of xvear or damage on either 
balls'or races. 

3. Slowly rotate the bearing. Rotation 
should lx* smooth, noiseless, and free ol bind¬ 
ing or unexenness If any of the alxne condi¬ 
tions exist, Ixitil lx*arings slxrold be replaced. 

4 Place each bearing on a flat surface and 


hold the inner race firmly in place. Attempt to 
moxe the outer race up and down. If any play 
is evident, the bearings should be replaced. 

5. If equipment is available, a dial gauge 
can lx* used to check bearing run-out. Pass the 
axle through each bearing in turn and check 
the axial and diametrical run-out xvith the 
gauge. If axial run-out exceeds 0.1 mm (0.004 
in.) or if diametrical run-out is greater than 
0.05 mm (0.002 in.), the bearings should be 
replaced. 

To check diameterical run-out. the dial in¬ 
dicator is placed directly on top of the outer 
race and the race moxed up and down. 

To check axial run-out, the gauge is posi¬ 
tioned to bear against the side of the outer 
race and the race moxed back and forth xvhile 
holding the inner race in place. 

Installation 

Installation is the rexerse of removal. Note the 
following points: 

a. Pack the bearings xvith a good grade of 
bearing grease. Place a small amount in the 
hub as xvell. 

b Drixe one bearing straight in until it is 



Position the speedometer drive box as shown 


seated. Install the spacer, then the remain¬ 
ing lx*aring. Bearings are installed xvith 
their sealed side facing out. 

c. Grease the speedometer drixe Ixix 
lx*fore installation. Install it so that the 
drixe tabs engage the slots in the hub. Posi¬ 
tion the drixe Ixix so that the stainped “Up” 
aiToxv is pointing in the correct direction. 

d Degrease the disc(s) lx*fore refitting 
the xvheel. 



Front wheel assembly 
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Brake anchor and caliper mounting bolts 


Rear Wheel Assembly 
REMOVAL AND INSTALLATION 
(GS 750) 

1. Remove the chain guard (2 telts). 

2. Remove the rear axle nut cotter pin. 
Loosen the axle nut. 

3. Remove the two chain adjuster support 
telts. 

4. Remove the caliper anchor holt. Re¬ 
move the two caliper mounting bolts. Lift the 
caliper from its bracket and hang it out of the 
way. Be careful that the brake line is not 
twisted or otherwise subjected to stress. 

5. Loosen the chain adjuster Ixdts and turn 
teth adjusters down and out of the way so that 
the wheel can lx* taken o(F. Remove the chain 
adjuster supports. 

6. Push the wheel forward as far as possible 
and disengage the chain from the rear 
sprocket 

7. Pull the wheel back and turn it to the 
side to remove it from the machine. 



Chain ad|uster support bolt (1), cotter pin (2) end 
axle nut (3) 


8. Installation is the reverse of removal. 
Note the following points: 

a. Install the wheel and the brake cali¬ 
per. Tighten the chain adjuster support 
bolts to the proper torque (11-15 ft lbs), and 
the other nuts and bolts so that they are just 
hand-tight or a little more. Adjust the chain 
tension. 

b. Tighten the axle nut to 62-83 ft lbs. 

c. Spin the wheel while altering caliper 
position slightly so that there is no or little 
drag from the brake pads. With the caliper 
in this position, tighten the mounting bolts 
to 15-22 ft lbs. 

d. Tighten the caliper anchor nut to 
15-22 ft lbs. 

REMOVAL AND INSTALLATION 
(GS 850) 

1. Park the bike on the centerstand on a 
firm, level surface. 

2. Insert a phillips screwdriver into the 
right side of the centerstand. 

3. Remove the upper shock absorber 
nuts and pull the shocks off the mounting 
lugs. 

4. Use a 14 mm wrench or socket and 


J 



1 Hub 

2 Right bearing 

3 Lett bearing 

4 Bearing spacer 

5 Bearing holder 

6 Rear axle 

7 Right spacer 

8 Left spacer 

9 Hub cover 

10 Sprocket nub 


11 Bearing 

12 Oil seal 

13 Damper rubbers 

14 Plate 

15 Caliper bracket 

16 Cham adjuster 

17 Cham adjuster supporter 

18 Rear brake disc 

19 Rear sprocket 


Rear wheel assembly 


ratchet on the rearmost caliper bolt to raise 
the swing arm slightly. As this is done, insert 
a bar through the right muffler support and 
swing ann hole. 

5. Remove both shocks. 

6. Disconnect the brake anchor from the 
caliper. 

7. Remove the axle nut cotter pin and the 
axle nut. Pull out the axle while holding the 
caliper. Hang the caliper from the upper 
shock absorber mount. 

8. Detach the wheel from the differential 
and remove it from the machine. 

9. To remove the wheel from the fender 
well, it may be necessary to compress the 
front forks. Bleed pressure from the forks 
slowly. Turn the forks to the right and use the 
fork compressing tool. 

10. Installation is the reverse of removal. 
Be sure that all components are properly 
torqued: 

Axle nut: 62-83 ft lbs. (C/GIVCN) 

36-58 ft lbs. (GT/GLT) 

Brake anchor bolt: 15-22 ft lbs. 

Shock nuts: 15-22 ft lbs. 

WHEEL BEARINGS 
Removal 

1. Remove the axle nut and pull out the 
axle making careful note of the relativ e loca¬ 
tions of the components such as chain adjuster 
plates, caliper bracket, and spacers which will 
come off. 

2. Separate the sprocket hub from the 
wheel. 

3. Reach through the hub with a long drift 
and drive out one of the bearings. Remove the 
spacer and drift out the remaining bearing. 

Inspection 

Check bearing condition as outlined for the 
front wheel bearings, alxive. 

Installation 

Installation is the reverse of the removal pro¬ 
cedure. Note the following points: 

a. Thoroughly pack each tearing with a 
good quality' tearing grease. Put a small 
amount of grease in the hub as well. 

b. Drive the bearings straight in until 
they are seated. Install the bearings so that 
the sealed sides face outwards. 

Sprocket Hub 

1. The sprocket hub contains a tearing and 
an oil seal The tearing can te removed by 
prying out the oil seal and driving the tearing 
out towards the sprocket side of the hub. 
Inspection is the same as for wheel bearings 
described above. 

2. Installation is accomplished by driving 
the tearing straight into the hub (from the 
sprocket side) until it is seated. The tearing 
should te lubricated with tearing grease. 


CD 



Removing the sprocket hub bearing 
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3. A new grease seal must always he used. 
Press it straight into the huh from the sprocket 
side. Grease the lips of the seal before install¬ 
ing the axle. 

4. Check the shock absorlx*r rublx?rs in the 
huh for damage and replace them if necessary. 

Sprocket 

1. Check the sprocket teeth for a hooked 
condition or other obvious signs of wear or 
damage. A worn sprocket should lx* replaced 
along with the chain and engine sprocket. 

2. To remove the sprocket, lx*nd down the 
securing nut lock tabs and remove the nuts. 
Installation is the reverse of removal. 

FRONT BRAKE SERVICE 
(EXCEPT GS850GT/GLT) 

Pad Replacement 

1. Support the front wheel off the ground 
by placing a supi>ort beneath the engine. Re¬ 
move the wheel. 

2. Remove the screw which secures the 
fixed (inner) pad to the caliper and remove the 
pad. 

3. Move the caliper over as far as jxissible 
and take out the remaining pad. 

4. Pads which are worn to the red limit line 
must lx* replaced. 

5. Installation is tlx 1 reverse* of removal. 
The screw which secures the fixed pad should 
lx* secured with a non-permanent thread-lock¬ 
ing compound. 

6. Before installing the moving (outer) pad, 
lightly smear its hack and sides with tlx* spe¬ 
cial silicone pad grease. The grease helps to 
keep pad operation smooth by repelling dirt 
gnd water as well as providing lubrication. Do 
not get any of the grease on the disc side of the 
pad. 

7. Avoid heavy braking for at least fifty 
miles to allow the pads to seat properly. 

Caliper 

Leakage of brake fluid from around the calijx*r 
piston indicates a bad piston seal or damage to 
the piston or caliper lxire. The cause should 
lx* investigated and remedied immediately. 
To remove, inspect, and rebuild the caliper 
assembly: 

1 Remove the front wheel. Slightly 
loosen th<* two ealijx*r shaft Ixilts 



Caliper mounting bolts 


Caliper shaft bolts 


Measuring piston diameter 
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Removing tne piston with compressed air Piston seal in place (1) 


2. Disconnect the brake line* fitting at the 
caliper and catch the brake fluid which will 
drain off in a suitable container. Discard this 
brake fluid, Used brake fluid should never lx* 
reused. Pump the brake lever to flush out all 
the fluid. 

3. Remove tlx* fixed pad securing screw. 
Remove the fixed pad, then the moving pad. 

4 Remove the two caliper mounting Ixilts 
and separate the caliper from the fork slider. 

5. Unscrew and remove the two caliper 
shaft Ixilts. Remove the ealijx*r holder. 

6. Remove the piston Ixxit. Apply com¬ 
pressed air to tlx* brake line drilling on tlx* 
caliper and force out the piston. 

7. Remove tlx* dust seal and piston seal. 

S. Check tlx* pads for wear. Replace the 

pads as a set if either is worn to the red limit 
line. 

9. Measure tlx* piston diameter and the 
inside diameter of the piston lxire. Standard 
piston diameter is 42.82 mm (1.686 in.). The 
piston must lx* replaced if the measured diam¬ 
eter is less than 42.77 mm (1.684 in.). The 
standard lxire diameter is 42.85 mm (1.687 
in.). The caliper must lx* replaced if the lxire 
measures more than 42.89 mm (1.689 in.). 

10. Clean the piston and the seals and 
o-rings by washing them in clean brake fluid. 

CAUTION: Do not use any fluid other than 

clean , nett* brake fluid on the brake parts. 

11. The use of all new rublier parts is rec¬ 
ommended. 

12. Coat tlx* piston seal with fresh brake 
fluid and install it in tlx* caliper, being sure 
that it is properly seated. 



Caliper holder (1) 


13. Put the caliper liolder in place. Lightly 
coat the piston with fresh brake fluid and in¬ 
stall it in the calijx*r. 

14 Install the pads, smearing the hack and 
sides of the piston pad with tlx* special silicone 
pad grease. 

15. Smear tlx* caliper shaft Ixilts with the 
special shaft grease. Install tlx* shaft Ixilts and 
tighten them gradually and evenly until tlx* 
proper torque (18-25 ft llis.) is reached. 

16. When fitting the ealijx*r to the fork 
slider, tighten the caliper mounting Ixilts to 
18-29 ft llis. Tighten the brake line Ixilt to 
11-18 ft lbs. 

17. Refill tlx* master cylinder with new 
brake fluid and bleed the lines as outlined 
lx* low. 


Master Cylinder 

Brake fluid leakage around the brake lever 
and excessive lever travel (after bleeding the 
lines to make sure that there is no air trapped 
in the hydraulic system) are indications of 
master cylinder malfunction. The rebuilding 
procedure is as follows: 

CAPTION: Be very careful, when removing 
and replacing the master cylinder, in filling 
the reservoir. Brake fluid can damage paint 
and plastic, and extreme care should be ex¬ 
ercised in its handling. Wipe up any spills 
immediately. 

1. Place a cloth underneath the connec¬ 
tion to absorb any spilled fluid and disconnect 
the brake hose from the master cylinder. 

2. Unscrew the clamp liolts and remove 
the master cylinder from the handlebar. Un¬ 
screw the reservoir cap, remove the dia¬ 
phragm plate and diaphragm, and discard the 
brake fluid. 

3. Remove the cotter pin and nut and take 
off the hand lever. 

4. Remove the rubber Ixxit. Using the 
special tool, remove the circlip from the mas¬ 
ter cylinder bore. 

5. Using a soft wood drift or the like, push 
the piston assembly out of the lxire from the 
line side. Be sure that this is done carefully to 
avoid scratching the lxire. 

6. Remove the two screws which hold the 
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Removing the master cylinder assembly circlip 



1 


Reservoir securing screws 



Measuring the piston diameter 

master cylinder reservoir and remove it and 
its o-ring. 

7. Measure the diameter of the master 
cylinder piston and the piston hore. 
Specifications differ depending on whether 
the single or double-disc set-up is fitted. 

For single-disc models, the standard piston 
diameter is 13.96 mm (0.550 in.), and the 
piston should be replaced if the diameter is 


less than 13.9-1 nun (0.549 in.). The standard 
bore diameter is 14 00 mm (0.551 in.), and 
the master cylinder should be replaced if the 
measured bore diameter is more than 14.05 
mm (0.553 in.). 

For double-disc models, tin* piston diame¬ 
ter is 15.80 mm (0.622 in.) and the bore 
diameter is 15.87 mm (0.625 in.). 

8. II fluid leakage was noted around the 
Ixittom of the master cylinder reservoir, the 
fault probably lies with the reservoir o-ring 
which should lx- replaced 

9 Clean the piston assembly in ness brake 
fluid only. The use of new rublx’r parts (Ixiot, 
primary and secondary cups) is recom¬ 
mended. 

10. Assembly is basically the reverse of dis¬ 
assembly Light!) lubricate the master cylin¬ 
der Ixirc and the piston assembly with clean 
new brake fluid before inserting the piston as¬ 
sembly in the lx>re. The piston assembly 
should lx* inserted as a unit, not one piece at a 
time, lit* sure that the check valve does not 
become cocked or unseats the spring as it is 
inserted. 

11 The use of a new circlip is recom¬ 
mended. Be sure that the circlip is properly 
seated in its groove, with the sharp edge 
away from the spring. 

12. When mounting the master cylinder on 
the handlebar, allow a clearance of alxiut 2 
mm (0.08 in.) Ik* tween the master cylinder 
clamp and the twist grip. 

13. When tightening the brake line Ixdt, 
arrange the line so that it is alxmt 15° from 
vertical. Tighten the bolt to 11-18 ft lbs. 

14. Refill the system with fresh brake fluid 
and bleed the line as outlined below. 



installing the piston essembiy 



Jt 

Install the master cylinder assembly about 2 mm 
(0.08 in.) away from the twist-grip 



Tighten the banjo bolt so that the fitting is 
positioned es shown 



Measuring brake disc thickness 



Checking breke disc run-out 


Disc Service 

The brake disc' normally requires no service of 
any kind However, if the disc becomes 
scored for any reason, it slwmld lx* replaced 
and a new set of pads should lx* installed. A 
hudly scored disc will reduet* tlx* effectiveness 
of the brake and shorten pad life considerably. 
If the front brake lever oscillates or fluctuates 


"J 1. Master cylinder assembly 

I 2. Piston cup set 

l 3 Oil reservoir cap 

I 4 Diaphragm plate 

^ 1 5 Diaphragm 

[ 6 Reservoir plate 

I 7 Reservoir 
I 8 O" ring 
| 9 Screw 

I 10 Bolt 
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when the brake is applied at speed, the indica¬ 
tion is that the brake disc is warped or bent. 
Check the run-out of the disc with a dial in¬ 
dicator and replace it if run-out exceeds 0.3 
disc. Standard thickness is 6.7 mm (0.264 in.) 
for single front discs and 6.0 mm (0.236 in.) 
for double front disc, while the serviceable 
limits are 6.00 mm (0.236 in.) and 5.50 mm 
(0.220 in.) respectively. To replace the disc: 

1. Remove the wheel. 

2. Bend back the loektabs (if fitted), un¬ 
screw the bolts, and remove the disc from the 
huh. 

3. Mount the new disc on the hub and 
tighten the Ixdts evenly to 11-18 ft lbs. using 
new loktabs (if fitted) or thread-locking com¬ 
pound to secure the bolts. 

4. Examine the brake pads and replace 
them if they are close to the limit of wear or 
have worn in an unusual pattern. 


Bleeding 

The brake hydraulic system must be bled 
whenever any part of the system has l>een dis¬ 
connected or removed for service. W hen re¬ 
filling the master cylinder reservoir, use only 
brake fiuid conforming to DOT 3 specifica¬ 
tions. Any brand meeting this requirement is 
acceptable. The brake fluid container of all 
reputable brands will be plainly marked with 
the standards the fluid meets or exceeds. 

NOTE. If you have a double disc setup, 
bleed the side furthest from the master cyl¬ 
inder first, then bleed the other side. Pulling 
and tapping on the lines will help expel any 
air bubbles trapped in the system. If you 
find that you can't get the system bled prop¬ 
erly and the master cylinder has been dry 
K for awhile, the seals inside the cylinder may 
have become dried and cracked. In this case 
rebuild the master cylinder. 

1. Top up the reservoir with brake fluid 
and replace the cap to keep dirt and moisture 
out and the fluid in. Cover the gas tank with a 
thick cloth to avoid damage due to spilled 
brake fluid. 

2. Attach one end of a small diameter rul>- 
ber hose to the bleed valv e on the caliper, and 
place the other end in a jar which contains 
several inches of clean, new brake fluid. Be 
sure that the end of the hose is submerged in 
this fluid. Arrange the hose so that it loops 
upward after leav ing the bleed valve, and see 
that it has no kinks or sharp bends. 

3. Pump the brake lever rapidly several 
times until some resistance is felt and, holding 
the lever against the resistance, open the 
bleed valve about one-half turn. When the 
lever bottoms, close the valve (do not over¬ 
tighten) and then release the lever. 

4. Repeat this operation until no more air is 
released out of the hose and the brake lever is 
firm in operation. Check the fluid level in the 
reservoir often to make sure that it doesn’t go 
dry and draw more air into the system. Do not 
reuse fluid that has been pumped out of the 
system. Do not use fluid that has been stored 
for more than a few weeks after the seal on its 
container has been opened, as brake fluid will 
absorb moisture from the air and may corrode 
the master cylinder and caliper. 

5. Refill the reservoir to the level mark 
when through (but do not overfill). Avoid 
overtightening the cap or fluid will weep 
around the cap edge. 


FRONT BRAKE SERVICE (GS 
850GT/GLT) 

Pad Replacement 

1. Remove the two caliper-to-axle bolts 
and take the caliper from the holder. 

2. Remove the pads and shim. 



Caliper axle bolts 


3. Install the new pads. They must always 
be replaced as a set. Do not use pad grease 
on this brake system. 

4. When refitting the caliper, push the 
piston in all the way to facilitate assembly. 

5. Tighten the caliper axle bolts to 11-15 ft 
lbs. 

6. Avoid heavy braking for about fifty 
miles after installing new pads to allow them 
to seat properly. 

CAUTION: Do not operate the brake lever 

while the caliper is removed or the piston 

will be ejected. 

Caliper 

Leakage of brake fluid from around the 
caliper piston indicates a bad piston seal or 
damage to the piston or caliper bore. The 
cause should be investigated and remedied 
immediately. To remove, inspect, and re¬ 
build the caliper: 

1. Disconnect the brake line at the 
caliper and squeeze the lever repeatedly 
until all of the fluid is pumped out of the 
system. Discard this fluid. 

2. Remove the two axle bolts which se¬ 
cure the caliper to the holder. 

3. Remove the two bolts which secure 
the caliper holder to the fork slider. 

4. Stuff a clean rag into the caliper and 
apply low pressure air to the brake line banjo 
hole to push out the piston. 

CAUTION: Do not use high pressure com¬ 
pressed air. Keep fingers out of the caliper. 

5. Remove the boot and piston seal from 
the caliper and discard them. New seals must 
be used. 

6. Check the brake pads for wear. Re¬ 
place them as a set if either is worn to the red 
Unit line. 

7. Check the surfaces of the caliper pis¬ 
ton and the inner surfaces of the caliper bore 
for scoring, pitting, or rust. The components 
should be replaced unless these surfaces are 
in perfect condition. 

8. Measure the diameter of the piston. It 
should be 38.098-38.148 mm (1.4999- 
1.5019 in.). 

9. Measure the inside diameter of the 
caliper bore. Standard bore diameter is 
38.180-38.256 mm (1.5031-1.5061 in.). 

10. Clean the piston, interior bore, and 
caliper passages in clean brake fluid. 

CAUTION: Do not use any fluid other 


than clean, new brake fluid on the brake 

parts. 

11. The use of all new rubber parts is rec¬ 
ommended. 

12. Coat the piston seal with fresh brake 
fluid and install it in the caliper, being sure 
that it is properly seated. 

13. Coat the inside of the caliper bore and 
the sides of the piston with brake fluid before 
installation. 

The remainder of the procedure is the re¬ 
verse of disassembly. Note the following 
points. 

Grease the caliper axles and tighten axle 
bolts to 11-15 ft lbs. 

Tighten the caliper bolts to 18-29 ft lbs. 


Master Cylinder 

Brake fluid leakage around the brake lever 
and excessiv e lev er travel (after bleeding the 
lines to make sure that there is no air trapped 
in the system) are indications of master cylin¬ 
der malfunction. The rebuilding procedure is 
as follows: 

CAUTION: Be very careful, when remov¬ 
ing and replacing the master cylinder. 
Brake fluid can damage paint and plas¬ 
tic, and extreme care should be exercised 
in its handling. Wipe up any spills imme¬ 
diately. 

1. Place a cloth underneath the connec¬ 
tion to absorb any spilled fluid and discon¬ 
nect the hose from the master cylinder. 

2. Remove the front brake light switch. 

3. Remove the brake lever. 

4. Unbolt the master cylinder clamp and 
remove the master cylinder from the han¬ 
dlebar. 

5 Remove the reservoir cap and drain off 
the fluid. 

6. Remove the reservoir and o-ring. 

7. Pry out the piston dust seal boot. 

8. Use a pair of snap-ring pliers, remove 
the circlip. Take out the piston assembly. 

9. Master cylinder bore diameter is 
15.870-15.913 mm (0.6248-0.6265 in.). Pis¬ 
ton diameter is 15.827-15.854 mm (0.6231- 
0.6242 in.). 

10. Assembly is the reverse of disassem¬ 
bly. Clean all metal parts in clean brake fluid. 
All rubber parts should be replaced. Lubri¬ 
cate the bore and pi ton assembly with brake 
fluid before assembly. 

When installing the reservoir assembly on 
the handlebar, tighten the uppermost 
mounting bolt first. Adjust the brake light 
switch. 

REAR BRAKE SERVICE 
Pad Replacement 

1. Remove the pad inspection cap. 

2. Remove the stopper pin from the end of 
each pad pin. 

3. Remove the two pad pins and take out 
the pads. 

4. If the same pads are to be reused, mark 
their relative locations (inner or outer) so that 
they can be reinstalled in their original loca¬ 
tions. 

5. Pads must be replaced when they are 
worn to the red limit line. 

6. When fitting the pads, install the outside 
pad first. Be sure that the springs are not left 
out. Install the pad pins and the stopper pins. 
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Rear disc brake pad springs (1), pins (2) and pads 

(3) 

NO I K Although it is jxissihle to install neic 
pads with the caliper installed, Suzuki 
uarus that the piston hoots may he dis¬ 
placed when this is done. If this /u/pprii.v, it 
i< ill he neccssanj to remove the caliper and 
then install tlu * pads 

Caliper 

1 Disconnect tlu* brake line at tlu* call* 

t x*r 

2. Unlxdt the calijx*r anchor. 

3. Remove the two caliper mounting lx>lts 
and take of) the caliper. 

4 Remove the jxul inspection cap Re¬ 
move the stop|>er pins, the pad pins, springs, 
and pads 

5. Unscrew and remove tlu* two caliper 
alien lx»lts, and separate the caliper halves. 

6 Remove the piston lxxits Apply com- 



Caiiper alien bolls (1) 



Tighten the ban|o bolt so that the brake line is 
parallel to the caliper body 


Master Cylinder 

NOTH; Ixite models have a modified rear 
master cylinder in which the reservoir itself 
is separated from the piston/cylinder 
housing and is connected by a hose. Other 
than this, procedures and specifications are 
the same. 

1 Remove the right-side rider’s foot peg. 

2. Remove the brake jx*dal and remove 
the cotter pin from the brake rod. Push out 
the clevis pin. 

3. Disconnect the brake line at the master 
cylinder. 

4. Remove the two master cylinder 
mounting bolts and take off the master cylin¬ 
der. 

5. Remove the master cylinder cap, dia¬ 
phragm plate and diaphragm and pour out the 
brake fluid. 

6. Remove the pushrod lxxit. Remove the 
pushrod circlip using the special tool or a suit¬ 
able substitute. Push the piston assembly out 
from the opposite side*. 

7. Remove the two screws securing the 
master cylinder reservoir and remove it and 
the o-ring. 

8. Measure the diameter of the piston and 
that of the cylinder lx>re. 

Standard piston diameter is 13.96 mm 
(0.550 in.), and the piston should be replaced 
if the measured diameter is less than 13.94 
mm (0.549 in.). 

Standard Ixire diameter is 14.00 nun (0.551 
in.), and the master cylinder should lx* re¬ 
placed if the measured diameter exceeds 
14.05 mm (0.553 in ). 

9. Clean all parts in clean, fresh brake 


pressed air to the fluid passage of each caliper 
half to force tlu* pistons out of their lx>res. 

7. Measure the diameter of each piston 
and each piston bore and compare tlu* mea¬ 
surements. 

Standard piston diameter is 38.15 mm 
1.502 in. and the pistons should lx* replaced 
tl the diameter is less than 38.18 nun (1.501 
in ). 

Standard Ixm* diameter is 38.18 mm 11.503 
in and the calijx r should lx* replaced if ei¬ 
ther Ixm* measures more than 38.19 mm 
(1.504 in.). 

8 Clean all parts in clean, fresh brake 
fluid. It is recommended that the piston 
Ixxits, piston seals, and fluid passage seal be 
replaced with new parts. 

9 When assembling tlx* caliper, lx* sure 
that the fluid passage seal is m place 'lighten 
the alien lxilts to 18-25 It lbs. 

10 Tighten the calijx i mounting lxilts to 
18 30 ft lbs . and the brake anchor nut to 
15-22 It lbs 

11 W hen fitting the fluid line, arrange it so 
(h.it the line runs parallel to the centerline of 
the calqx-r Tighten the fitting Ixilt to 11-15 ft 
lbs 



Removing the piston with compressed air 



Measuring piston diameter 
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fluid. Tlu* use of new cups and o-ring is rec¬ 
ommended. 

. 10. Assembly is tlu* reverse of disassembly. 
Lightly lubricate the piston assembly with 
clean, fresh brake fluid. Insert tlu* assembly 
into the master cylinder as a unit. Be sure that 
tlx* check valve and spring are properly seated 
and that the primary cup d<x*s not lx*come 
cocked inside the Ixm*. 

11 When fitting tlu* circlip, lx* sure that it 
is pro|x*rly seated. 

12. After mounting the master cylinder to 
tlu* frame (lx)lt torque: 11-15 ft lbs.) and con¬ 
necting the fluid line (Ix)lt torque. 11-18 ft 
lbs.), refill the master cylinder with clean, 
fresli brake fluid and bleed the system 


Bleeding 

Bleeding tlx* rear brake system is carried out 
in the same manner as for the front brake 
outlined alxivc. The rear caliper has two bleed 
nipples, unlike the front which has only one. 
Bleed the wheel side nipple first, then the 
outer nipple. 


FRONT FORKS (GS 750) 

Removal 

1. Support the front wheel off the ground. 
Remove the front wheel and fender. 

2. Remove the calipcr(s) from the fork sli¬ 
der. 

CAUTION Do not allow the cahper(s) to 
hang by the lyrake hose. Tie them out of the 
way with string or wire. 

3. Remove the fork filler cap at the top of 
each fork leg. Ijooscn the upper triple clamp 
pinch holts to facilitate filler cap removal. 

NOTE: It may he neccssanj to remove the 
handlebars to do so, hut the controls may he 
left connected, and the bars gently laid to 
one side when the mounting holts are re¬ 
nam'd 

4 Loosen the upper and lower triple clamp 
pinch holts. 



1 Piston & cup set 8 Screw 

2 Cap 9 Clevis 

3 Diaphragm plate 10 Push rod 

4 Diaphragm 11 Boot 

5 Reservoir 12 Circlip 

6 O ring 13 Mounting rubber washer 

7 Reservoir plate 14 Spacer 

Rear brake master cylinder assembly 
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Brake rod cotter pin (1), footpeg mount (2), brake 
pedal (3) 



Master cylinder mounting bolts (1) 



Measuring the master cylinder bore 


5. Grasp each fork leg, in turn, and remove 
it from the triple clamps by pulling down¬ 
ward. If this is difficult, install the filler cap(s), 
threading them in several turns, then strike 
them sharply with a plastic mallet or the like 
to drive the fork leg down and out of the triple 
clamps. 



Removing a fork leg 


Disassembly 

1. Having removed the fork filler caps, 
turn the forks upside down and drain off the 
oil. Remove the fork springs. 

2. Pry the dust seal up off the slider. Pry 
out the oil seal circlip. 

3. Remove the holt at the !x)ttom of the 
fork slider and separate the fork components. 

Inspection 

1. Inspect the fork tubes for bends such as 
might have been incurred in an accident. Re¬ 
placement is recommended rather than at¬ 
tempting to straighten bent fork tubes. 

2. Check that the surface of the tulx* on 
which the slider components move is smooth 
and free of rust or scoring. Minor rusting 
should be removed with fine emery cloth. 

On fork tubes, the chrome plating must lx* 
in perfect condition. If it is peeled or dam¬ 
aged, the fork tulx* must lx* replaced if oil 
leaks occur. 

3. Check the spring condition. Make sure 
the spring heights are equal. 

4 Check that all damper components are 
clean. 

5. Replace the fork filler cap o-rings if they 
are not in good condition. 

6. Clean all metal parts thoroughly in a sol¬ 
vent and lubricate them lightly with fork oil 
before assembly. 

7 New fork slider oil seals should always 
lx* used once the forks have lx*t*n disas¬ 
sembled. Pry out the old seals with a small 
screwdriver or the like, taking care to protect 
the top edge of the slider which you are using 
as a fulcrum. Drive the new seal straight in, 
Ixring sure it is not cocked or otherwise dam¬ 
aged as it is driv en in. The old seal can lx* used 
to drive in new seals Drive the new seal in 
just far enough to allow the circlip to be in¬ 
stalled. Oil the lips of the seal thoroughly 
lx*fore asseinblv. 



Removing the oil seal circlip 



Removing the fork slider bolt 


Assembly 

Assembly is the reverse of disassembly. Lu¬ 
bricate all components with fork oil lx*fore in- 
stallat ion 

Fill each fork leg with motor oil. 

Installation 

1. Install the fork leg in the triple clamps 
until the top edge of the fork leg is just Hush 
with the top surface of the upper triple clamp. 

2. Tighten the upper triple clamp pinch 
bolts to 15-22 ft lbs., and the lower ones to 
11-18 ft lbs. Tighten the fork filler caps se¬ 
curely. 

3. The remainder of the installation proce¬ 
dure is the reverse of removal. 



1. Inner tube 

2. Outer tube 

3 Seat pipe 

4 Short spring 

5 Oil lock piece 

6 Rebound spring 

7. Oil seal 

8. Oil seal stopper ring 

9. Dust seal 
10 Piston ring 

Front fork assembly 


11 Cap bolt 

12. 'O’ ring 

13. Bolt 

14 Gasket 

15 Axle holder 
16. Screw 

17 Gasket 

18. Stud bolt 

19. Washer 

20. Long spring 


FRONT FORKS (GS 850) 
Removal 

1. Remove the brake caliper(s) from the 
forks. 

CAUTION: Do not allow the caliper(s) to 

hang by the brake hose. Tie them out of the 

way with string or wire. 

2. Support the front wheel well off the 
ground by placing a jack or the like beneath 
the engine. Remove the front wheel and 
front fender. 

3. After removing the valve cap at the top 
of each fork, slowly bleed the forks of air. 

4. Loosen the upper triple clamp pinch 
bolt. Loosen the fork cap bolt. Loosen the 
lower triple clamp pinch bolts. Grasp each 
fork leg, in turn, and remove it from the tri¬ 
ple clamps by pulling downwards. 

Disassembly 

1. Remove the fork cap and pull out the 
spring. 

2. Drain off the fork oil, pumping the 
slider to remove it all. 

3. Remove the dust seal. 

4. Remove the alien bolt at the bottom of 
the fork slider. If the damper assembly inside 
turns with the alien bolt, it may be possible 
to break it loose by temporarily installing the 
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spring and fork cap and attempting to loosen 
the holt Otherwise, the special tool will have 
to he used. 

5 Remove the fork slider from the fork 
tube. Remove tin* damper assembly. 

6. Remove the fork slider oil seal snap- 
ring, washer, and oil seal 

Inspection 

I Inspect the fork tubes lor bends such as 
might have been incurred in an accident 
Replacement is recommended rather than at¬ 
tempting to straighten bent fork tubes. 

2. Chock that the surface of the tube on 
which the slider com|K>ncnts move is smooth 
and free of rust or scoring. Minor rusting 
should be removed with fine emery cloth. 

On lork tubes, the chrome plating must lit* 
in perfect condition. II it is peeled or dam¬ 
aged, the fork tube must Ik* replaced if leaks 
occur. 

3. Check the spring condition. Make sure 
that the spring heights are equal. 

Springs should be replaced if either is 
under 416 mm (16.4 in ). 

4 Check that all damper components are 
clean. 

5. Replace the fork cap o-rings if they are 
not in good condition. 

6. Clean all metal parts thoroughly in a 
solvent and lubricate them lightly with fork 
oil before assembly. 

7. New fork slider oil seals should always 
be used once the forks have been disassem¬ 
bled. Pry out the old seals with a small 
screwdriver or the like, taking care to protect 
the top edge of the slider which you are using 
as a fulcrum. New seals should be installed 
after the fork tube has been installed in the 
slider to avoid having it cocked to one side. 

Assembly 

1. Assembly is the reverse of disassembly. 
Tighten the slider alien bolt to 15-19 ft lbs. 

2. When installing the fork springs, note 
that they are inserted so that the close spring 
coils are located at the upper end of the fork 
tube. 

3. Add 251 cc (3.5 oz) of SAC I0W/20 oil to 
each fork leg. 

4. Install the fork legs as outlined below’. 

Installation 

I Install each fork leg so that the top lip of 
the tube is flush with the upper surface of the 
triple clamp. 

2. Tighten the upper triple clamp pinch 
bolt to 15-22 ft lbs. 

3. Tighten the lower triple damp pinch 
l)olts to 11-13 ft lbs. 

4 Air pressure of the front forks must be 
matched with rear suspension settings. See 
"Suspension Adjustments,” below. 


STEERING STEM 
ASSEMBLY (GS 750) 

Bearing Adjustment 

1 The steering stem Ix'arings are uncaged 
balls. They are adjusted In means of a ring nut 
ireneath the upper triple clamp. 

2. To c heck lienring adjustment, support 
the front vvlieel ofl the ground Crasp the tip 
ol the front lender and place sour other hand 
Ixmeath the* lower triple clamp at the frame 
lug 
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3 Attempt to most* the lork by pulling up 
on the- tip of the lender. If play or movement 
can lx* felt at the lower triple clamp, the Ix'ar¬ 
ings art* adjusted t<x> loosely or are worn An 
alternate method is to grasp the fork sliders 
and attempt to move them back and forth in 
line with the motorcycle. No play sliould lx* 
noted. 

4 Turn the forks slowly from lock-to-lock. 
Movemcment should be smooth, silent, and 
effortless. If any binding or uneven movement 
is felt, the balls and races are either ttx> tightly 
adjusted or they are worn. If the steering feels 
uniformly stifl, the bearings are t<x> tightly ad¬ 
justed. If any noise is noted, the* Ixsirings are 
damaged or some are missing. 

5 With the front wheel off the ground, 
release* the front forks from a few-degrees ofl 
the centered jxisition. The fork should kill 
freely to either side of their own weight. If 
they will not, the bearings are too tightly ad¬ 
justed, the steering stem is lx*nt, the races are 
extremely worn, or some of the lx*arings are 
missing. 

6. To adjust the Ix'arings, remove the 
upper triple clamp. The bearings are adjusted 
by means of the adjuster nut under the upper 
triple clamp. 

7. Tighten or lixisen the adjuster nut a little 
at a time until the steering stem adjustment 
conforms to that outlined alxivc. 



Steering head bearing adjuster nut 


3. If proper adjustment is not possible, tlx* 
lx*arings and races will probably need to lx* 
replaced 

Disassembly 

1. Support the front wheel ofl the ground. 
Disconnect the dutch cable* at the* hand lc\er. 
Disconnect the tacli and speedometer cables 
at the instruments. 

2. Remme the* headlight. Disconnect the 
wiring inside the headlight shell and remove 
the shell 

3. Remove the master cylinder from the 
handlebar. Remove the brake line guide 
which is secured to the upjx*r triple clamp. 

4 Remove the Ixilts securing (he brake 
line joint to tlx* lower triple clamp I’nlxilt the 
caliports) from the fork s)ider(s> and remove 
the entire brake system. 


5. Disconnect the instrument wiring, re¬ 
move the two mounting Ixdts and remove the 
instruments. 

6. Remove the handleliur Ixilts and take 
ofl the haudleliars. 

7. Remove the front wheel. 

3. Dxisen the upper and lower triple 
damp pinch Ixilts and remove the fork as¬ 
sembly. 

9 Loosen the rear pinch lxilt on the 
upper triple clamp Remove the steering stem 
1 x>11. Remove the upper triple clamp. 

10. Ijoosen the steering stem adjuster nut 
with a pin wrench, then hold the steering 
stem up while unscrewing the adjuster nut the 



Upper and lower triple clamp pinch bolts (1 & 2) 



rest of the way off. Remove the steering stem 
top cone race. 

11. Carefully lower the steering stem out 
from the Ixittom. Some of the ball Ix’arings 
from the lower race will probably fall out at 
this time so lx* prcjxircd for this 

12. Remove the Ixittom nine race from the 
steering stem if it is to lx* replaced. This will 
have to lx* pried ofl with a chisel, therefore 
only remove it if necessary. 

13. The lx*aring races m tlx* frame lug are a 
press-fit and should not lx* removed unless re- 
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placement is necessary'. If replacement is nec¬ 
essary', the old races can be removed by reach¬ 
ing through the frame lug with a suitable 



Driving out a steering stem bearing 


punch and tapping the race evenly around its 
circumference to remove it from the inside of 
the frame lug. Be sure that the race does not 
become cocked in its seat upon removal. 

New races are installed with a suitably sized 
bearing driver, i.e., one which will drive the 
race squarely into its seat. Be certain that the 
race goes straight in. 

These races can also be installed using a 
block of hard wood of sufficient size to cover 
the race* in place of a lx*aring driver. 


Inspection 

1. Wash the hall lx*arings in a suitable sol¬ 
vent. 

2. Clean all of the old grease from the bear¬ 
ing race surfaces, steering stem, and frame 
lug. 

3. Inspect the bearing race surfaces They 
must lx* clean and smooth and free of any 
cracks, scoring, rust, or indentations. Bun 
your finger around each of the lx*aring races. 
Note any roughness or ripples on the race sur- 

c fact*. If any imperfections are noted, lx>th sets 
of races and all of the balls must lx* replaced. 

4. Check the balls themselves for rust, pit¬ 
ting, scoring, or flat spots. It the halls are 
found to lx* defective in any way. the halls and 
both sets of races must lx* replaced. 

NOTE. Balls and races must always be re¬ 
placed in a set because worn races will de¬ 
stroy nm* bulls and worn balls will destroy 
new races 

5. Check the steering stem for cracks or a 
bent condition; this is especially important if 
the bike has been involved in a spill. 


Installation 

1. Install the lower cone race on the steer¬ 
ing stem. Use a good grade of bearing grease 
to coat the lxittom cone race and the upper 
race* in the frame lug. 

2. Embed 18 balls into the grease of the top 
frame lug and 18 balls into the grease of the 
lower cone race. 

3. When the balls are in place, slip the 
steering stem through the frame lug and hold 
it in place while refitting the top cone race and 
threading on the adjuster nut. 

4. Tighten the adjuster nut all the way by 
hand, rotating the steering stem to work the 
grease into the balls. 

5. Tighten the adjuster nut until the steer¬ 
ing stem turns freely, but has no play. 

6. Install the fork tubes, headlight as¬ 
sembly, and upper triple clamp, and steering 
stem bolt. Check that the stem moves freely 


to the steering lock of its own weight when re¬ 
leased from 5°-I0° off center; if not check for; 

a. Steering hearings too tight; 

b. Bent steering stem; 

c. W orn races or halls. 

7. Install the front fender, front wheel, and 
handlebars. 

8. When installing the handlebars, adjust 
them so that the punch mark aligns with the 
mating face of the handlebar holder. Install 
the handlebar clamps, and tighten the front 
Ixdt first. Tighten the bolts to 9-15 ft lbs 

9. When connecting the headlight’s wiring, 
note that the turn signal lead wires are lx)th 
black and the wiring harness leads arc black 
for the left-side turn signal and light green for 
the right-side signal. 

STEERING STEM ASSEMBLY 
(GS 850) 

The GS 850 has tapered roller steering 
stem hearings in place of the uncaged halls 
used on the 750. The behavior of the front 
fork/stem assemhly relative to hearing ad¬ 
justment is as outlined under “Bearing Ad¬ 
justment” for the GS 750, above- Steps 2-5, 
although the causes for hearing trouble given 
there are not necessarily applicable. Bearing 
adjustment is somewhat more complicated, 
and is given as part of the "Assembly" proce¬ 
dure, below. 


Inspection 

Wipe off any old grease and check the bear¬ 
ings and races for the usual signs of damage. 

The lower bearing must be removed from 
the steering stem with a puller. 

The races in the frame lug are to be driven 
out in the usual manner, and installed by 
pressing into place. 

Assembly 

1. Thoroughly grease the hearings and 
races with a good brand of hearing grease. 

2. Insert the steering stem into the frame 
lug, hold it in place, and install the upper 
hearing and dust seal. 

3. Screw on the adjusting nut. Now ad¬ 
just the bearings to the proper play in the 
following manner. 

4. Tighten the adjusting nut just enough 
so that there is no excessive play in the 
steering stem assemhly, hut it still turns 
freely. 

5. Tighten the steering stem adjusting 
nut to 29-36 ft lbs. 

Turn the steering stem hack and forth sev¬ 
eral times to seat the hearings. 

6. Loosen the adjusting nut, then tighten 
it just enough so that there is no play in the 
assembly. 

7. Install the upper triple clamp. Tighten 
the steering stem locknut to 15-22 ft lbs. 
Tighten the pinch holt behind it to 11-18 ft 
lbs. 


Disassembly 

1. Remove the gas tank. 

2. Remove the headlight bulb and reflec¬ 
tor assemhly, disconnect the wiring inside, 
and remove the headlight shell. 

3. Disconnect the tach and speedo cables 
from the instruments. 

4. Remove the handlebar cover. Remove 
the meter assemhly. 

5. Remove the connection coupler at the 
end of the lead wire. 

6. Loosen the rear pinch bolt of the 
upper triple clamp and loosen the steering 
stem lock nut. 

7. Remove the front forks. Refer to the 
section above. 

8. Remove the headlight shell brackets. 
Unbolt the brake line junction beneath the 
lower triple clamp. Unbolt the master cylin¬ 
der. Unbolt the handlebars from the upper 
triple clamp. 



Upper triple clamp pinch bolt (1) and locknut (2) 


9. Remove the upper triple clamp steer¬ 
ing stem lock nut. Remove the upper triple 
clamp. 

10. Loosen the bearing adjusting nut 
holding the steering stem assembly from 
below while the nut is taken off. Lower the 
assembly out of the frame lug. 


8. Loosen the adjusting nut slightly. 
Torque the steering stein nut to 26-38 ft lbs. 

9. Check operation of the steering stem. 
It must turn freely, of course. If too tight, or 
too loose, first loosen the steering stem nut, 
then turn the adjusting nut until operation is 
correct. 

10. The remainder of the procedure is 
the reverse of removal. Tighten the han¬ 
dlebar holts to 9-15 ft lbs. 

REAR SHOCKS 

Rear shocks are sealed units which cannot lx* 
disassembled or repaired. If a shock is dam¬ 
aged due to accident, leaks oil, or if damping 
is unsatisfactory, it must lx* replaced. 

Shock absorlx*rs should always he replaced 
in sets to ensure uniform damping. 

Removal and 
Installation 

1. The shock absorbers can lx* removed 
after their upper and lower fasteners are taken 

off. 

2. To remove the spring, first set the cam 
ring on the softest position. Compress the 



Install the bars so that the punch mark aligns with 
the clamp surface 
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spring bv hand or with the aid of levers and 
remove tin* spring retainers 

3. Cheek dainjv^r o[x*ration In pushing the 
dain}X'i roil in as far .is possible and then 
pulling it out It should lx* more difficult to 
pull the dam|x*r rod out if the shock d.mqxr is 
hinctmumg properly Furthermore. Ixith 
shocks should lxduive in exactly the same 
uuinuer. 

t When refitting the shock ahsorlxTs, 
tigliten the lower holt to 15 22 ft Ihs, iu»d the 
top nut to the same torque 

Spring/Damper Settings 

Hear shock absorbers on the GS 850 have a 
four-position damper adjustment as well as 
the usual five-position spring adjustment 
The spring and damper adjustment must 
be matched according to the follow ing chart: 


Spring selling 

Damper setting 

1 

1 or 2 

2 

2 or 3 

3 

3 or 4 

4 

3 or 4 

5 

4 


CAUTION Any spring/damper cornbiwi- 
fion .9 other than those giren tnmj cause un¬ 
safe riding conditions. Be sure that both 
units are set to the same adjustments. Sos. 
“J." refer to the softest spring and damper 
setting. 

Be sure to check and, if necessary’, adjust 
the front forks as well. Sec below. 

SUSPENSION ADJUSTMENTS 

The unique nature of the GS 850 suspension 
system requires that rear shock spring/ 
damper settings be matched to front fork air 
pressure for maximum handling. 

CAUTION: Suspension components must 
be matched according to the following 


chart or 
arise. 

unsafe riding 

conditions may 

Bear 

Bear 

Front fork air 

spring setting 

damper setting 

pressure < p«) 

1 

1 

8.5-17 

1 

2 

11-13 

2 

2 

11-13 

2 

3 

11-13 

3 

3 

14-16 

3 

4 

14-16 

4 

3 

14-16 

4 

4 

14-16 

5 

4 

17 


WARNING; Only the suspension settings 
indicated by this chart are considered safe. 
Do not adjust only the front or rear suspen¬ 
sion to the neglect of the other 


SWING ARM (GS 750) 

Inspection 

Grasp the rear tire and attempt to move it 
from side to side. There should In* no move¬ 
ment allowable If there is. assuming that the 


rear wheel hearings are in gixxl condition, it 
indicates bad swing arm hearings which 
should lx* replaced. 

Removal and 
Installation 

I He move the real wheel as outlined 
alxwe 

2. Hemove the right-side rider’s fixitpeg. 
Remove tin* rear brake lever. 

3 Disconnect the brake rod at the clevis 
Hemove the two master cylinder mounting 
lxilts. 

•1 Hemove the rear shock ahsorlxTs. 

5 Hemove the swing arm pivot shaft nut 



Removing the swing arm pivot 


and take out the pivot shaft. Hemove the 
swing arm from the frame. 

6. Remove the brake anchor and the cali- 
|X‘i and master cylinder from the swing arm. 

7 Using special tool no. 00941-44510, re¬ 
move the needle hearings from the swing arm. 
Once removed, the lx*arings must lx* re¬ 
placed. 

8. Assembly is tin* reverse of disassembly. 
Install tlu* bearings with the aid of the special 
tix)l. Be sure to lubricate 1 the lx*armg.s 
thoroughly before installation. Grease the 
spacers and dust caps as well. 

9. When installing the pivot sh.ift, tighten 
its nut to 36-58 ft Ihs. 

SWING ARM (GS 850) 

Removal 

1. Remove the rear wheel. 

2. Hemove the brake caliper. 

3. Hemove the rear drive box. 


4 Move the rubber boot aside. Discon¬ 
nect and remove the brake light switch. 

. 5. Remove the cotter pin from tin* master 
cylinder pushrod. 



Swing arm nut (1) and pivot bolt (2) 


6. Remove the swing arm nuts on each 
side and loosen the pivot shafts. Remove the 
swing arm. 

Be cautious that the bearings do not fall out 
of either side of the pivot tube. 

Inspection 

Tapered roller swing arm bearings are fitted 
and, after washing them in a clean solvent to 
remove the old grease, the rollers, races, and 
cages should be inspected in the usual man¬ 
ner. Look for scored, pitted, rusted, or 
otherwise damaged rollers or races. Damage 
would be unlikely unless tlu* bearings were 
not lubricated. 

Installation 

1. Grease the bearings with a good grade 
of bearing grease. 

2. Tighten the pivot shafts to 2.5-3.0 ft 
lbs. 

CAUTION: The gaps between the frame 
and swing arm should be ecen on both 
sides. 

3. Tighten the locknuts to 80-94 ft lbs 
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Chassis Torque Specifications 0 


Part 

GS750 

CS 850GIGLIGS 

GS 850GTIGLT 

Brake line bolts 

11-18 

11-18 

11-18 

Front master cylinder mounting bolts 

4-6 

4-6 

4-6 

Front caliper mounting bolts 

18-29 

18-29 

18-29 

Front caliper shaft bolts 

18-25 

18-25 

11-15 

Rear master cylinder mounting bolts 

11-15 

11-15 

11-18 

Rear caliper mounting bolts 

18-29 

18-29 

15-22 

Rear caliper shaft bolts 

18-25 

18-25 

18-26 

Rear brake anchor 

15-22 

15-22 

15-22 

Bleed nipples 

4-7 

4-7 

4-7 

Disc mounting bolts 

11-18 

11-18 

11-18 

Front axle nut 

26-38 

26-38 

26-38 

Front axle cap nuts 

11-18 

11-18 

11-18 

Rear axle nut 

36-58 

62-83 

36-58 

Swing arm nuts 

36-58 

80-94 

80-94 

Swing arm pivot bolts 

— 

2.5-3.0 

2.5-3.0 

Chain adjuster bolts 

11-15 



Handlebar mounting bolts 

9-15 

9-15 

9-15 

Rear shocks 

15-22 

15-22 

15-22 

Footpegs 

20-31 

20-31 

20-31 

Upper triple clamp pinch bolts 

15-22 

15-22 

15-22 

Lower triple clamp pinch bolts 

15-22 

11-18 

11-18 

Steering stem locknut or bolt 

26-38 

26-36 

26-36 

Steering stem pinch bolt 

11-18 

11-18 

11-18 

©in ft. lbs. 


Chassis Specifications 


Standard 

Sente table limit 

Part 

(mmhn ) 

(mm/in.) 

Brake disc thickness 



single disc wheels 

6.7/0.264 

under 6.00 0 236 

double disc wheels 

6.0/0.240 

under 5.5/0.220 

Brake disc runout 

0.1/0.004 

0.3/0.012 

Axle runout 

Tire tread depth 

0.15/0.006 

0.250.010 

front 

— 

1.6/0.06 

rear 


20/0.08 

Wheel rim runout 

Brake caliper piston 

— 

2.0/0.08 

diameter (except 

GT/GLT) 

front 

42.82/1.686 

under 42.77/1.684 

rear 

38.15/1.502 

under 38.13/1.501 

Brake caliper piston 



diameter (GT/GLT) 
tront 

38 098-38 14& 1.4999 - 
1.5019 

- 

rear 

38 098-38.148/1 4999- 
1.5019 

— 

Brake caliper bore 



diameter (except 

GT/GLT) 

front 

42.85/1.687 

over 42.89/1 687 

rear 

38.18/1.503 

over 38.19/1 504 

Brake caliper bore 



diameter (GT/GLT) 
front 

38.180-38.256/1.5031- 

_ 


1.5061 


rear 

38.180-38.256/1.5031- 

1.5061 

— 

Brake master cylin¬ 



der piston diameter 
front, single disc 

13.96/0.550 

under 13.94/0.549 

front, twin disc 

15.80/0.622 

— 

rear 

13 96/0.550 

under 13.94/0.549 

Brake master cylin¬ 



der bore diameter 
front, single disc 

14.00/0.551 

over 14.05/0.553 

front, twin disc 

15.87/0.625 

— 

rear 

14.00/0.551 

over 14.05/0.553 
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Triumph 

MODEL COVERAGE 

750 Twins 
TR7V, “Tiger 750” 

T140V, “Bonneville 750“ 

750 Triples 
T150, “Trident” 

T150V, “Trident” 


250 

TR25W 

500 

T100C, "Trophv Trail” 
T100R, “Daytona” 


650 

TR6R, “Trophv” 
TR6C, “Trophv” 
T120R, “Bonneville” 
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MAINTENANCE 

NOTE; Common maintenance proce¬ 
dures are explained in detail in “ Gen¬ 
eral Information 

LUBRICATION 

# 

Engine 

NOTE: Always change oil when the 

engine is at operating temperature. 

TR25W 

L Remove the right side-panel. 

2. Using a suitable container and fun¬ 
nel to catch the oil, remove the oil tank 
filter located in the lower right corner ol 
the tank. Clean the filter in solvent. 

3. Allow the tank to drain for about 
five minutes, then lean the machine to¬ 
ward the right side to make sure that all 
the oil has been removed. 

4. Remove the four attaching nuts and 
the oil sump filter located at the bottom of 
the crankcase. Also, disconnect the 
supply and scavenge lines at the crank¬ 
case union nut. 

5. Wash the sump filter in solvent, 
then allow it to air dry or blow it dry with 
compressed air. 

6. Reinstall the sump filter and gasket, 
connect the supply and scavenge lines, 
and reinstall the oil tank filter. 

7. Add the recommended oil to the 
tank until it reaches the correct level 
mark on the dipstick. Do not overfill it, as 
excessive venting will result. 

8. Let the engine run for several inin- 
Htes, then recheck the oil level and top 
up if necessary. 



250 oil tank 


500 AND 650 

1. Remove the sump drain plug and 
filter. 

2. Thoroughly clean the filter in sol¬ 
vent. 

3. Allow the oil to drain for approxi¬ 
mately five minutes, then reinstall the 
filter (with gasket) and the sump drain 
plug. 

4. Remove the oil tank filler cap. 

5. Position a container under the oil 
tank, then remove the tank drain plug or 
disconnect the oil feed line. 

6. Remove the oil tank filter and clean 
it thoroughly in solvent. 

7. If possible, clean the oil tank with 


General Specifications 



TR25W 

T100C 

T100R 

TR6R • 

TR6C • 

DIMENSIONS 

Net weight (lbs) 

320.0 

337.0 

341.0 

365.0 

365.0 

Overall Height (in.) 

43.25 

38.0 

38.0 

38.0 

38.0 

Overall Width (in.) 

28.0 

26.5 

26.5 

27.5 

27.5 

Overall Length (in.) 

a3.o 

83.25 

83.25 

84.0 

84.0 

Wheelbase (in.) 

53.0 

53.5 

53.5 

55.0 

55.0 

Seat Height (in.) 

32.0 

— 

— 

— 

— 

Ground Clearance (in.) 

8.5 

7.5 

7.5 

6.0 

6.0 

ENGINE 

Displacement (cc) 

250 

490 

490 

649 

649 

Bore x Stroke (mm) 

67x70 

69x65.5 (2) 

69x65.5 (2) 

71x82 (2) 

71x82 (2) 

Compression Ratio 

10 : 1 

9.0 : 1 

9.1 : 1 

9.0 : 1 

9.0 : 1 

Carburetor Type and 
Model 

Amal 

928/1 

(D 


Amal 

R930/23 

Amal 

R930/23 

TRANSMISSION 

Clutch Type 

wet. 

wet. 

wet, 

wet, 

wet. 

multi-plate 

multi-plate 

multi-plate 

multi-plate 

multi-plate 

Interna) Gear Ratios 

1st 

2.65 

2.47 

2.47 

2.44 

2.44 

2nd 

1 65 

1.61 

1.61 

1.69 

1.69 

3rd 

1.24 

1.22 

1.22 

1.24 

1.24 

4th 

1.00 

1 00 

1.00 

1.00 

1.00 

5th 

— 

— 

— 

— 

— 

Sprockets (no. of teeth) 

Engine 

23 

26 

26 

29 

29 

Clutch 

52 

58 

58 

58 

58 

Gearbox 

15 

18 

18 

18 

18 

Rear Wheel 


46 

46 

46 

46 

CHASSIS 

Front Suspension 

Rear Suspension 

rod damp 

er or shuttle valve-type telescopic shuttle 

valve- 
type 

telescopic 

swing arm with hydraulically dampened shocks 

3.25 x 19 

Tire Si/e: front 

3.25 x 18 

3.25 x 19 

3.25 x 19 

3.25 x 19 

rear 

4.00 x 18 

4.00x 18 

4.00.x 18 

4 .00 x 18 

4.00 x 18 

ELECTRICAL 

System Voltage 
Generator Type 

12 

12 12 
alternator 

12 

12 


T120R • 

T150 

TR7V 

TI40V 

T150V 


DIMENSIONS 


Net Weight (lbs) 

365.0 

4700 

402 

408 

460 

Overall Height (in.) 

38.0 

43.5 

38.0 

38.0 

43.5 

Overall Width (in.) 

27.5 

32.5 

33.0 

33.0 

32.5 

Overall Length (in.) 

84.0 

86.0 

S7.5 

87.5 

86.0 

Wheelbase (in.) 

55.0 

56.25 

55.0 

55.0 

56.3 

Seat Height (in.) 

— 

32.0 

31.5 

31.5 

32.0 

Ground Clearance (in.) 

5.0 

6.5 

6.0 

6.0 

6.5 

ENGINE 

Displacement (cc) 

649 

741 

747 

747 

741 

Bore x Stroke (mm) 

71 x82 (2) 

67x70(3) 

76x82 (2) 

76x82 (2) 

67x70(3) 

Compression Ratio 

9.0 : 1 

9.0 : 1 

8.6 : 1 

8.6 : 1 

9.5 : 1 

Carburetor Type and 

Amal 

Amal 

Amal 

Amal 

Amal 

Model 

R930/9 & 
L930/10 

626 

R930/89 

L930/92 & 
R930/89 

626 

TRANSMISSION 

Clutch Type 

wet, 

wet. 

wet. 

wet. 

wet. 

multi-plate 

single-plate 

multi-plate 

multi-plate 

single-plate 

Internal Gear Ratios 

1st 

2.44 

2.44 

2.59 

2.59 

2.59 

2nd 

1.69 

1.69 

1.84 

1.84 

1.84 

3rd 

1.24 

1.19 

1.40 

1.40 

1.40 

4th 

1.00 

1.00 

1.19 

1.19 

1.19 

5th 

_ 

— 

1.00 

1.00 

1.00 

Sprockets (no. of teeth) 

Engine 

29 

28 

29 

29 

28 

Clutch 

58 

50 

58 

58 

50 

Gearbox 

18 

18 

20 

20 

18 

Rear Wheel 

46 

52 

47 

47 

53 

CHASSIS 

Front Suspension 

Rear Suspension 



telescopic, hydraulically dampened 
swung arm with hydraulically dampened shocks 

Tire Size: front 

3.25 x 19 

3.50 x 19 

3.25 x 19 

3.25 x 19 

4.10x 19 

rear 

4.00 x 18 

4.10x 18 

4.00 x 18 

4.00 x 18 

4.10x19 

ELECTRICAL 

System Voltage 
Generator Type 

12 

12 

12 

alternator 

12 

12 


• Optional 5-speed gearbox available. Ratios: 1st—2.585; 2nd—1.837; 3rd—1.400; 4th—1.192; 5th—1.000. 
<7)52 tooth standard; 49 tooth optional. 

(D Amal 376/273 prior to serial no. H.57083; Amal 628/8 after serial no. H.57083. 

<D Amal 376/324 and 325 before serial no. H.5708; Amal 626/9 and 10 after serial no. H.5708. 
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500 model* 

1. Primary chaincaie level plug 

2. Primary choincoie drain plug and 

chain tentioner odjuitmenl 

3. Georbax drain and level plug 

4. Suma drain and filter plug 



f>50, 750 Twins 

1. Primory chaincate level plug 

2. Primory choincoie droin plug and 

chain temianer adjustment 

3. Gearbox drain and level plug 

4. Sump drain and filter plug 

Hushing oil. If it is not available, use 
kerosine, but make sure all traces are re¬ 
moved before filling the tank with oil. 

8. Fill the tank with the recommended 
lubricant. The correct level is 1 Vi in. 
below the filler cap. Do not exceed this 
level, as excessive venting will result. 

9. Allow the engine to run for several 
minutes, and recheck the oil level, top¬ 
ping it up if necessary. 

TR7V, T140V 

Note that the oil for these models is 
carried in the frame backbone. A filter is 
also fitted at the bottom of the frame oil 
reservoir. 

1. When the engine is warm, remove 
the hex-head sump drain plug from be¬ 
neath the engine. This plug houses the 
sump filter as well. 

2. Allow the oil to drain from the sump 
for at least ten minutes. Clean the sump 
plug filter in a suitable solvent, check the 
condition of the gasket, then replace the 
filter and the drain plug. 

3. Hemove the oil reservoir filler cap. 
Remove the drain plug from the center of 
the base plate at the very bottom of the 
frame oil reservoir. Allow to drain for at 
least ten minutes. 

1. Remove the four nuts which secure 
the cover plate at the bottom of the reser¬ 
voir, and remove the plate from the studs. 
Noting the location of the two gaskets 
(one above the filter base flange, and the 
other below), clean the filter in a suitable 
solvent. 

5. Flushing the reservoir with kero¬ 
sene is recommended. 
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b. The filter gaskets should be re¬ 
placed. Refit the filter, cover plate, cover 
plate nuts, and drain plug. Fill the reser¬ 
voir with the correct amount and recom¬ 
mended grade of oil. Check the oil level 
after the engine has been run for several 
miles. 

T150 , T150V 

I. When the engine is warm, remove 
the six nuts and lockvvashers which se¬ 
cure the crankcase sump filter plate to the 
bottom ol the crankcase. Carefully re¬ 
move the plate. Allow the oil to drain for 
about ten minutes. 


TR25W 

1 Remove the nylon filler plug and 
the dipstick from the top of the gearbox. 

2 Remove* the plug on the bottom of 
the gearbox and drain the oil. 

3. After draining, reinstall the plug, 
making sure that the sealing O-ring is in 
good condition 

4. Fill the gearbox with the recom¬ 
mended lubricant to the line marked on 
the dipstick. 

OTHER MODELS 

I. Remove the transmission drain plug 
located at the bottom of the gearbox. 



1. Primary chaincaie drain plug 

2. Oil filter hauling cap 

3. Gearbox droin and level plug 

2. Clean the sump filter in a solvent. 
The gaskets on either side of the filter 
should be replaced upon reassembly. Re¬ 
place the filter, noting that the pocketed 
end is towards the rear of the engine. 
Tighten the nuts gradually and evenly. 

3. Remove the oil tank filler cap, and 
the right side-panel. Drain the oil from 
the oil tank, then remove the tank oil fil¬ 
ter, and wash it in a solvent. 

4. Flushing out the oil tank with kero¬ 
sine is recommended. 

5. Remove the cartridge-type main 
feed oil filter. This is located beneath the 
large cap nut just below the forw ard end 
of the gearbox outer cover. Note that the 
filter is pulled out with a pair of needle¬ 
nosed pliers. There is a spring immedi¬ 
ately beneath the cap nut, and an O-riug 
on the end ol the filter. The filter should 
be replaced even time the oil is 
changed. 

6. When replacing the filter, be sure 
that the O-ring and the fiber washer are 
in good condition. 

CAUTION: When the filter is refitted 

he sure that the hole in the filter faces 
inward. 

Refill the oil tank with the correct 
quantity and recommended grade of oil. 
Check the level with the dipstick after 
the engine has run lor several miles. 

Gearbox 

All gearbox components, including the 
shifter and kick-start mechanisms, art* lu¬ 
bricated by oil splash. The oil should be 
changed at 500 miles in new or recondi¬ 
tioned engines, and at every recom¬ 
mended service interval thereafter. 
NOTE: Drain oil uhen it is warm. 


on the case cover and add fresh oil until it 
Hows out the level plug hole. 

4. Reinstall the level plug. 

Primary Chaincase 

Like the gearbox, the primary chain- 
case is lubricated by oil bath. On all mod¬ 
els, the primary oil supply is contained 
within the case, where a collection 
chamber and a feed pipe pro vide direct 
lubrication to the primary chain and 
sprockets. 

TR25W 

1. On early machines, two of the 
chaincase securing screws serve as drain 
and level plugs. On later bikes, a vertical 
drain plug is provided at the bottom of 
the case and the forw ardmost of the lower 
chaincase securing screws serves as a 
level plug. 

2. Remove the chain inspection cap on 
top of the chaincase. 

3. Remove the drain plug or screw and 
level screw . 

4. Let the oil drain for about ten min¬ 
utes, then reinstall the drain plug or 
screw. 

5. Pour the specified amount of the 
recommended lubricant into the chain- 
case through the chain inspection cap 
until it Hows out the level screw hole. 

b. Reinstall the level screw and chain 
inspection cap. 

NOTE: Oil containing molybdenum 

disulphide or graphite, or ihl addi¬ 
tives . must not he used in the primaiy 

chaincase. 

TWINS 

Oil models after about 1971, tin* pri¬ 
mary chaincase oil is automatically sup¬ 
plied In oil forced through the drive side* 
crankshaft bearing. The level is main- 
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Chaincase oil level (Trident) 


Early 250 chaincase filler (1), clutch adjustment cap (2), level 
(3) and drain (4) screws 


tained by drillings which allow excess oil 
to re-enter the crankcase. 

1. Remove the primary chaincase 
drain plug. This is also the chain adjuster 
cover plug. On some 500 models it may 
be necessary to remove the footpeg, strik¬ 
ing it after the bolt is loosened to remove 
it from its taper. 

2. Allow the oil to drain for about 10 
minutes. Reinstall the drain plug. On 
older models, remove the level plug. 

3. Remove the filler plug at the top of 
the case. On the older models, add the 
correct grade oil until it begins to seep 
from the level plug hole. Refit the level 
plug and filler plug. 

On the more recent machines, add only 
about l A pint of motor oil. The level will 
cftine up to the proper amount as the ma¬ 
chine is ridden. Check with the level 
plug. 

7750, T150V 

1. The primary chaincase is lubricated 
by oil forced through the crankshaft bear¬ 
ing as outlined for late-model Twins. 

2. After removing the drain plug and 
allowing several minutes for the oil to 
drain off, refit the drain plug. Add no 
more than V 2 pint of motor oil. The level 
will rise as the machine is ridden, and 
will he maintained at the proper level by 
drillings in the crankcase. 

Front Forks 

1. Drain each fork leg separately. 

2. Remove the drain bolt at the bottom 
of the fork slider. Hold the front brake 
and pump the forks several times to expel 
all the oil. 

3. Refit the drain plug. Remove the 
filler cap at the top of the fork leg. 

NOTE: On machines with resiliently- 

mounted handlebars , the handlebars 

may have to be removed to gain access 

to the filler caps. 

4. Add the correct amount and type of 
oil, refit the cap; repeat the procedure 
with the remaining fork leg. 

Final Drive Chain 

TR25W 

Lubrication of the final drive chain is 


totally dependent on the oil level in the 
primary chaincase. As the primary chain 
spins, it throws off the oil fed by the pri¬ 
mary case collection chamber. This oil is 
collected by a small well at the back of 
the primary case and is then drip-fed to 
the chain. 

500, 650, 750-3 

The drive chain on these models is 
lubricated by means of an overflow tube 
from the neck of the oil tank. The flow is 
adjusted by means of a screw with a ta¬ 
pered tip threaded into the oil junction 
block in the neck of the tank. The screw 
is accessible after removing the tank 
filler cap. To increase oil flow to the 
chain, turn the screw counterclockwise. 
To decrease flow, turn the screw clock¬ 
wise. 



Chain oiler adjustment screw location (500,650. and 
Trident) 


750 TWINS 

The chain should be lubricated by 
hand at intervals, depending on condi¬ 
tions. No automatic oiler is fitted. 

Grease Nipples 

Both the front and rear drum brake 
cams, and the swinging arm pivot are fit¬ 
ted with grease nipples. The brake cams 
should be given only one stroke of a hand 


grease gun; the swinging arm pivot 
should be greased until the lubricant 
spurts out the pivot O-rings. 

Brake Pedal Spindle 

The brake pedal spindle is located on 
the left, rear, engine mounting plate. 
Since the operating shaft is exposed to 
the air, it should be coated with grease to 
prevent dirt penetration and corrosion. 

1. Back off the rear brake rod adjust¬ 
ment until there is plenty of play. 

2. Remove the pedal retaining nut and 
pedal. 

3. Clean up the operating shaft and 
bore of the pedal with fine emery cloth. 

4. Apply the recommended grease to 
the shaft and reinstall the pedal. Make 
sure you don’t forget the spring and 
washer that accompany the retaining nut. 

Wheel and Steering 
Head Bearings 

1. These bearings should be packed 
with a good grade of bearing grease every 
12,000 miles. 

2. Refer to “Chassis” for removal and 
installation procedures. 


SERVICE CHECKS AND 
ADJUSTMENTS 

Clutch 

TR25W, TWINS 

1. Run down the clutch cable ad¬ 
justers) until there is plenty of freeplay 
in the clutch hand lever. 



Swing arm grease nipple (650) 
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500 and 650 chaincase 


2. Remove the clutch adjustment cap 
on the primary chaincase. 

3. Loosen the adjustment nut. Turn 
the adjusting screw out a few turns, then 
turn it in until resistance is felt. 

-1. At this i>oint, back the adjusting 
screw oil" the following number of turns: 
TR25W: 1 
500: Vt 
650. 750: 1 

5 Tighten the adjusting screw locknut 
while holding the screw in position. Use 
the cable adjusters to allow Vs in. (3 mm) 
of freeplay between the clutch hand 
lever and the lever holder before the 
clutch begins to disengage. 

T150, T150V 

1. Remove the four screws which se¬ 
cure the clutch inspection plate to the 
primary chaincase. 

2. Run down the clutch cable adjusters 
both at the handlebar and the chaincase 
cover so th.it there is plenty of slack in 
the clutch cable. 



3. Loosen the small locknut on the end 
of the clutch pull-rod. Then turn the large 
nut until the proper setting is obtained. 
This will be not less than 0.005 in. mea¬ 
sured between the rear face of the large 
adjuster nut and the ball bearing in the 
actuating plate. Be sure that the clutch 
pull-rod does not turn, and retighten the 
small locknut. Recheck the setting. 

4. Adjust the cable so that there is just 
a very small amount of freeplay at the 
handlebar lever. 

Primary Chain Adjustment 
ALL MODELS 

An occasional adjustment is necessary 
to compensate for chain wear. Excess 
chain slack is taken up by tightening the 
tensioner bolt. 

1. Remove the primary chaincase filler 
or inspection cap. Place a pan beneath 
the chaincase and remove the tensioner 
plug. On most models, the chaincase oil 
will drain off. 

2. Chain slack should be as follows: 

TR25W: Vs in. (6 mm) 

Trident: Vi in. (12 mm) 

Others models: % in. (9.5 mm) 

This is total up-and-down movement. 
If adiustment is necessary, use a screw¬ 
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driver to turn the tensioner bolt until ten¬ 
sion is correct. 

3. After refitting the tensioner plug, 
refer to “Primary Chaincase" lubrication 
to fill and check oil level. 

Final Drive Chain 

1. Chain slack should be % in. (19 mm) 
total up-and-down movement measured 
in tlie middle of the chain run with the 
machine on its wheels. With the bike on 
the center stand, the slack should be 1% 
in. (43 mm). 

Measure at the chain’s tightest point. 

2. If adjustment is necessary, loosen 
the axle nut and the brake anchor. Move 
the wheel by turning the adjustment 
bolts by equal amounts. 

3. Apply the rear brake and tighten the 
axle nuts. 

Brakes 

DISC BRAKES 

1. The brakes are self-adjusting. Main¬ 
tain the fluid level at V» in. below the top 
of the master cylinder. 

2. Brake pads should be replaced 
when either of them reaches a lining 
thickness of Vie in. (1.6 mm). 

FRONT DRUM 

1. On single-leading shoe brakes, use 
the adjuster at the wheel so that the hand 
lever can be moved about 1 in. (measured 
at the tip of the lever) before the shoes 
contact the drum. 

2. On twin-leading shoe brakes, hand 
lever travel should be the same (1 in., 
measured at the tip of the lever) and is ef¬ 
fected by using the adjuster at the hand 
lever. 

REAR DRUM 

1. If a change in pedal position is de¬ 
sired, do this before adjusting the brake. 

2. Use the adjuster at tin* end of the 
brake rod so there is Vi in. (12 mm) of 
pedal movement before the shoes contact 
the drum. The measurement should be 
made with the weight of a rider 011 the 
motorcycle. 


Periodic Maintenance Intervals 


Every 250 Miles 
Cheek oil tank level 

Check chain oiler adjustment (where applicable) 

Ever)* 1000 Miles 
Luhricate cables 

Grease swing arm pivot and brake fittings 
Remove and clean final drive chain 
Check primary chaincase oil (1970 and later) 
Change primary chaincase oil (1969 and earlier) 

Every 1500 Miles 

Change engine oil (650, 750 Twins) 

Even 2000 Miles 

Lubricate contact breaker 

Ever)- 3000 Miles 

Check gearbox oil level 
Crease brake pedal spindle 

Every 1000 Miles 

Change engine and primarv chaincase oil (500 
T150) 

Change disposable oil filter element (where 
applicable) 

Every 6000 Miles 
Change gearbox oil 
Change front fork oil 
Repack wheel bearings 

Every 12000 Miles 

Crease steering head bearings 


Recommended Lubricants 


Engine and Primary Chaincase 
SAE 2OW/50, ”SE” 

SAE 10W/40, M SE" 

Gearbox 
SAE 90 EP 

Front Forks 

1972 and later: ATF 
1971 and earlier: SAE 10/10 
SAE 20\V 
SAE 30W 

Drive Chain 

Lubricant designed specially for motorcycle drive 
chains 

Crease Fittings 

A high grade chassis grease 

Wheel and Steering Head Bearings 
A high grade l>earing grease 

Controls and Cables 

Tach and speedometer: chassis grease 
Others: light motor oil 

graphite or molybdenum disulphide lu¬ 
bricant 
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TUNE-UP 

NOTE: Common tune-up procedures 
are explained in detail in “General In¬ 
formation ” 


VALVE ADJUSTMENT 

NOTE: Valves are adjusted when the 
engine is cold. 

TR25W 

1. Remove the spark plug, rocker in¬ 
spection caps, and rocker spindle plate. 
Al so, put the transmission in gear so that 
the engine can he easily rotated by turn¬ 
ing the rear wheel. 

2. Rotate the engine in the normal run¬ 
ning direction until the intake valve has 
just completely closed. 



«. Y’alvv adjustment (250) 

NOTE: This point can he accurately 
located by feeling the pushrod . When 
the valve is completely closed , the 
pushrod will be free to rotate. 

3. The engine is now correctly posi¬ 
tioned for checking the exhaust valve 
clearance. Slide the appropriate feeler 
gauge between the valve stem and the 
tappet, and check for a snug slip-fit. 

4. If an adjustment is necessary, 
loosen the rocker spindle locknuts op¬ 
posite the spindle cover plate. Turn the 
slotted exhaust valve spindle in a clock¬ 
wise direction until the rocker arm just 
touches the valve stem, then turn it back 
again until the correct clearance is ob¬ 
tained. Tighten up the locknut and re¬ 
check the adjustment. 

5. Rotate the engine forward again 
until the exhaust valve is just about to 
open. This is the correct position for 
checking the intake valve tappet clear¬ 
ance. 

6. Check the clearance with the proper 
feeler gauge and, if necessary, readjust it 
to meet specifications. The procedure for 
adjusting the intake valve clearance is 
the same as that outlined for the exhaust 
valve except that the rocker spindle 
should first be turned counterclockwise, 
rather than clockwise. 

Twins 

I. Remove the spark plugs and rocker 
box inspection caps. 


Maintenance Data 



TR25W 

T100C 

T1O0R 

TR6R 

TR6C 

T120R 

T150 

TR7V 

TJAOV 

T150V 

FUEL TANK 

(gallon) 

(liter) 

3.9 

3.6 

3.6 

4.1 

2.9 

2.9 

5.1 

2.5 

2.5 

4.2 

14.8 

13.5 

13.5 

15.5 

10.9 

10.9 

19.3 

9.5 

9.5 

15.9 

OIL TANK 

(pint) 

4.8 

7.2 

7.2 

7.5 

7.5 

7.5 

6.0 

4.8 

4.8 

7.2 

(liter) 

2.273 

3.5 

3.5 

3.0 

3.0 

3.0 

3.41 

2.27 

2.27 

3.8 

GEARBOX 

(pint) 

(cc) 

0.6 

0.67 

0.67 

0.875 

0.875 

0.875 

1.25 

0.875 

0.875 

1.5 

264 

375 

375 

500 

500 

500 

710 

500 

500 

750 

PRIMARY CHA1NCASE 

(pint) 

0.3 

0.5 

0.5 

0.625 

0.625 

0.625 

0.75 

0.625 

0.625 

0.75 

(cc) 

142 

300 

300 

350 

350 

350 

426 

350 

350 

426 

FRONT FORKS (@ lee) 

(pint) 

0.33 

0.33 

0.33 

0.33 

0.33 

0.33 

0.33 

0.33 

0.33 

— 

(cc) 

190 

190 

190 

190 

190 

190 

190 

190 

190 

230 

TIRE PRESSURE 

front (psi) 

16 

24 

24 

24 

24 

24 

24 

24 

24 

26 

rear (psi) 

16 

24 

24 

24 

24 

24 

28 

24 

24 

28 



Yalxe adjustment (5(H)) 

2. On 500ec models, remove the large 
plugs on the side of each rocker box. The 
feeler gauge is inserted through these 
holes. 

3. Slowly turn the engine oxer until 
the left exhaust valve is fullx open. Now 
check the clearance of the right exhaust 
valve. 

4. Insert the proper thickness feeler 
gauge between the valve stem and rocker 
arm. The feeler gauge should be a snug 
slip-fit if the clearance is correct. 

5. If adjustment is necessary, loosen 
the adjuster locknut and turn the adjuster 
to effect the proper clearance. Hold the 
adjuster in place and tighten the nut. Re¬ 
check the clearance. 

6. Turn the engine over so that the 
right exhaust valve is fullx open, then 
check the adjustment of the left exhaust 
valve. Repeat this procedure xvith the in¬ 
take valves. 

NOTE: If in an emergency situation , 
feeler gauges of the proper thickness 
are not available , clearances can be set 
approximately by turning the adjuster 
in until it is finger-tight , then backing 
it out Va turn per 0.010 in. until the 
given clearance is obtained. Check this 
setting with a feeler gauge as soon as 
possible. 

T150, T150V 

I. Remove the spark plugs and rocker 
box inspection caps. 


2. Beginning xvith the intake cam, ro¬ 
tate the engine until txvo valves are 
opened by the same amount (approxi¬ 
mately Vi6 in.). At this point, xvith one of 
the valves just opening and the other just 
closing, the third valxe is correctly posi¬ 
tioned for adjustment. 



3. Insert the appropriate feeler gauge 
and, if necessary, loosen the adjuster 
locknut and turn the adjuster until a snug 
slip-fit is obtained. Tighten the locknut 
and recheck the clearance. 

4. Continue rotating the engine until 
the conditions outlined in step 2 are met 
for another intake x alx e. Repeat the pro¬ 
cedure on the remaining intake and ex¬ 
haust valves. 

5. Install the spark plugs and rocker 
box inspection caps. 

CONTACT BREAKER POINTS 

NOTE: When installing new points , 
the contact surfaces should be wiped 
with a solvent to remove any preserva¬ 
tive coating. 

TR25W 

The contact breaker point assembly is 
located behind the circular cover on the 
right side of the engine. 

REMOVAL 

1. Remoxe the breaker point cover. 

2. Remove the securing nut, nylon 
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Pillar bolt 

Secondary brackaf icrtwi 
Contact adjuating icrtwt 
Eccentric acrewa 

Secondary bracket ecrewe 
Eccentric ecrews 
Pillar bolt 


Breaker |x>inls (250) 


sleeve, and contact breaker lead. 

3. Remove the contact adjusting 
screw, then lilt the unit out 

INSTALLATION 

Installation is a reversal of the removal 
procedure. Do not forget to install the 
fiber washer that fits between the moving 
point spring and the fixed point backing 
plate. 

GAP ADJUSTMENT 

1. Put the transmission in gear and ro¬ 
tate the engine by turning the rear wheel 
until the nylon heel of the contact 
breaker is aligned with the scribed mark 
on the breaker cam. 

2. Loosen the contact adjusting screw 
and turn the eccentric screw until a snug 
slip-fit is obtained with the appropriate 
feeler gauge. 

3. Tighten the adjusting screw and re¬ 
check the gap. 

500 (Before H57083) 

The point assembly is located behind a 
circular cover plate on the right side of 
the engine, and is driven off the right 
exhaust camshaft. 

REMOVAL 

1. Remove the points cover and gas¬ 
ket. 



BLACK & 
WHITE 


BUCK & YELLOW 


Breaker {Joints (500 before M57083): sleeve mils (A) 
and pillar Ixills (B) 


2. Remove the two sleeve nuts (“A" in 
the illustration), withdraw the points and 
condenser, and carefully disconnect the 
primary wire. 

INSTALLATION 

Installation is the reverse of removal. 
Add a drop of motor oil to the point pivots 
lx*fore refitting 

GAP ADJUSTMENT 

1. Remove the spark plugs. 

2. Rotate the engine until the nylon 
heel of one set of points aligns with the 
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mark scribed on the breaker cam. 

3. Insert the appropriate feeler gauge 
and, if necessary, loosen sleeve nuts "A” 
(see illustration) and shift the breaker 
point plate until a snug slip-fit is 
achieved. 

4. Repeat the above for the other set of 
points. 

5. Check to make sure the breaker 
plate is correctly positioned. The set of 
points with the black/yellow lead should 
be situated toward the rear. Also make 
certain that the pillar bolts are in the 
center of their adjustment slots. 

500 (H57083 and Later), 

650, 750 Twin 

The points are beneath a cover plate on 
the right, front side of the engine. 

REMOVAL 

1. Remove the cover plate. 

2. Remove the primary wire terminal 
nut, and disconnect the wire, noting any 
insulators and their positions. 

3. Remove the contact locking screw 
and remove the points. 

INSTALLATION 

. Installation is the reverse of removal. 
Lubricate the pivot with a drop of oil. 
Note wire connections. 

GAP ADJUSTMENT 

1. Turn the engine over until the 
scribed mark on the breaker cam aligns 
with the nylon heel of one of the points. 

2. Check the gap with the proper 
feeler gauge. It should be a snug slip-fit if 
correct. If adjustment is necessary, 
loosen the contact locking screw', and 
turn the contact eccentric adjusting screw 
until the gap is correct. Tighten the lock¬ 
ing screw' and recheck gap. 

3. Repeat the procedure with the other 
set of points. 

T150, T150V 

The procedure for removal, installa¬ 
tion, and gapping is the same as outlined 
for 650 and 750 Twins, above, except that 
three sets of points must be gapped. Note 
wire color codes by referring to the ac¬ 
companying illustration. 


IGNITION TIMING 

NOTE: Points should he cleaned and 
gapped before setting ignition timing. 



TR25W 

INITIAL PROCEDURE 

Before actually setting static timing, 
the piston must be located at the speci¬ 
fied number of degrees before top dead 
center and the automatic spark advance 
mechanism must be locked in the fully 
advanced position. 

1. Remove the small inspection cover 
at the front of the primarv chaincase. 

2. As can be seen through the aper¬ 
ture, a timing mark is scribed on the face 
of the alternator rotor and a pointer is 
mounted at the bottom of inspection 
hole. 

3. Rotate the engine until it is on its 
compression stroke (i.e., both valves 
closed), then align the rotor mark and 
pointer. The piston is now located 37° 
before top dead center. 

4. An alternate method of locating the 
piston, only possible on later machines, 
is by using Triumph special plunger and 
body (no. 61-2915 and 61-D572). Locate 
the piston on its compression stroke, then 
rotate the engine gently backw ard while 
applying slight pressure to the plunger. 
The plunger will drop into position, lock¬ 
ing the piston at 37° before top dead cen¬ 
ter. 

5. Now that the piston is correctly lo¬ 
cated, the automatic advance unit must 
be locked in the fully advanced position. 
This is necessary because, due to manu¬ 
facturing tolerances, slight variation in 
spark timing w ill occur at one end of the 
advance curve or the other. In general, it 
is preferred that this variation does not af¬ 
fect high speed performance; therefore 
the mechanism should be set at the fully 
advanced position so that any fluctua¬ 
tions w ill occur only at idle speeds. 

6. Carefully remove the cam central 
bolt and fit an extra washer on the bolt. 



SECONDARY BACK PLATE ECCENTRIC SCREW 


PILLAR BOLT - 

CONTACT POINT ECCENTRIC SCREW 


CONTACT POINT SECURING SCREW 
SECONDARY BACKPLATE SECURING SCREW - 


R*d 


Breaker {wiijIa (Trident) 












Triumph 



Locking the breaker cam (1) with an oversized 
washer (2) and central bolt (3) 

This washer should have a hole just large 
enough to clear the cam inner bearing 
(see illustration). 

7. Reinstall the bolt, but before tight¬ 
ening it, rotate the cam counterclockwise 
nntil the advance weights are fully ex¬ 
tended. Hold the weights in this position 
and tighten the central bolt. 

o. Alter setting the tinal ignition tim¬ 
ing, don’t forget to remove the extra 
washer on the central bolt. 

STATIC TIMING 

1. With the piston correctly located 
and the advance mechanism locked in 
the full advance position, the ignition 
timing can now be set. 

2. Hook up the test or continuity light: 
one lead to ground, the other to the pri¬ 
mary wire terminal or points spring. 

3. Loosen the two secondary bracket 
screws, and turn the eccentric screw in 
either direction until the points just 
open. Tighten the bracket screws. 

4. If the points will not open using this 
method, set the eccentric screw in the 
middle of its adjustment range. Loosen 

•-the two pillar bolts which secure the 
large points plate, and rotate the entire 
plate until the points open. Make any 
necessary fine adjustments with the ec¬ 
centric screw. 

DYNAMIC TIMING 

1. Remove the inspection cover at the 
front of the primary chaincase. 

2. Hook up the strobe light. At engines 
speeds above 3,000 rpm, the mark on the 
alternator rotor should align with the fit¬ 
ted pointer. 



3. Make any ignition timing adjust¬ 
ments as described in Steps 3-4 under 
“Static Timing.” 


500 (Before H57083) 

INITIAL PROCEDURE 

Before setting ignition timing, the pis¬ 
ton must first be positioned at top dead 
center. 

1. Remove the spark plugs and rocker 
box inspection caps. 

2. Put the transmission in gear so that 
the engine can be rotated by turning the 
rear wheel. 

3. Locate the piston at top dead center, 
using a dial indicator, Triumph timing 
plunger and body no. D571/2, or, if nec¬ 
essary, a stick positioned in the spark 
plug hole. The right cylinder must be on 
the compression stroke. 



STATIC TIMING 

1. Remove the automatic advance unit 
and check the degree range stamped on 
the back. Make a note for future refer¬ 
ence and reinstall the unit. A special ex¬ 
tractor must be used to remove the unit. 

2. Double the auto-advance range and 
subtract it from the fully advanced de¬ 
gree figure (38°). This is the correct static 
setting for the engine. Example: 

AUTO-ADVANCE 
DECREE RANCE = 12° 

FULLY ADVANCED 
2 x 12° = 24° 

38°-24° = STATIC 
TIMING 

3. If a stick is used to locate top dead 
center, convert the degree figure into 
inches or millimeters by using the chart, 
then scribe a corresponding mark on the 
stick. 

500 Twin 


Crankshaft Degree 
Conversion Chart 


Cronkshoft position 
(BTDC) 

Degrees 

futon position 
(BTDC) 

in. 

mm 

7 

0.010 

0.25 

8 

0.015 

0.38 

9 

0.020 

0.51 

10 

0.025 

0.64 

11 

0.030 

0.76 

12 

0.035 

0.89 

13 

0,040 

1.02 

14 

0.048 

1.22 

15 

0.055 

1.40 

16 

0.060 

1.52 

17 

0.070 

1.78 

18 

0.080 

2.03 

19 

0.090 

2.29 

20 

0.100 

2.54 

21 

0.110 

2.79 


4. Fit a degree wheel to the auto ad¬ 
vance unit and fasten a pointer to a con¬ 
venient case cover screw. 

5. If a dial indicator or timing plunger 
was used to locate top dead center, posi¬ 
tion the degree wheel and/or pointer to 
read TDC. Then remove the timing 
plunger (the dial indicator can remain) 
and carefully rotate the engine until it is 
at 38° before top dead center (right cylin¬ 
der on the compression stroke), as indi¬ 
cated by the degree wheel and pointer. 

6. Connect a timing light to the right 
cylinder points (black/yellow primary' 
wire). Rotate the engine backward to a 
point below the static timing position, 
slowly approach the prescribed setting 
and, if necessary, adjust the breaker plate 
so that the points are just opening when 
the setting is reached. 

Adjust the timing by rotating the 
breaker plate after loosening the pillar 
bolts “B.” 

7. Rotate the engine forward 360° and 
repeat the procedure on the second set of 
points, noting that the main breaker plate 
must not be disturbed. 

NOTE: To fine-tune the ignition tim¬ 
ing, it is permissible to vary the 
breaker point gap slightly so that both 
cylinders are timed exactly the same. 
To advance the spark, open the points 
approximately 0.001 in. per crankshaft 
rotation degree. 

DYNAMIC TIMING 

After locating top dead center and in¬ 
stalling a timing disc as previously de¬ 
scribed, connect the strobe light on the 
right cylinder points. If a 6 or 12-volt ex¬ 
ternal power supply is needed, do not 
use the motorcycle battery. AC current 
pulses in the bike’s low tension wiring 
can trigger the strobe light and lead to in¬ 
correct readings. 



Rotor and stator timing marks with Adaptor D2014 
(500) 


Aim the strobe light at the timing disc 
and rev the engine until the auto advance 
mechanism is actuated (2,000 rpm). The 
pointer and 38° BTDC on the disc should 
be exactly in line. If they are not, loosen 
the contact breaker-plate pillar bolts and 
make the necessary adjustment. Repeat 
the procedure for the other cylinder. Re¬ 
member that the main breaker plate must 
not be disturbed after setting the right 
cylinder. 
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500 (H57083 and Later) 

INITIAL PROCEDURE 

These models are fitted with alternator 
rotor marks and timing plunger stops at 
TDC and 38° BTDC for each cylinder. 

First make sure the auto advance unit 
is correctly positioned on the camshaft 
locating peg. Lock the auto advance in 
the full advance position using a suitably 
sized washer which will bear on the 
breaker cam when the bolt is tightened 
(see illustration). Remove the plugs and 
rocker box covers. 

STATIC TIMING 

I. Remove the plug behind and be¬ 
tween the cylinders. Turn the engine 
over slowly in the normal direction ol ro¬ 
tation until the right cylinder is on the 
compression stroke, and close to TDC. 

2 Install timing plunger and body 
Nos. D653/D654 and rotate the engine 
slowly applying slight pressure to the 
plunger until it drops into the crankshaft 
hole. The engine should now be at TDC 
and the right cylinder should be on the 
compression stroke. Check that there is 
clearance at both valves. If not, turn the 
crankshaft 360° to locate the right cylin¬ 
der on its compression stroke. 

3. Lift out the plunger, and rotate the 
engine backwards. When the plunger 
drops for the second time, the piston is at 
the firing point of 38° BTDC. 

4 If no timing plunger is available, the 
piston can be positioned at the firing 
point by removing the inspection cap 
from the front of the primary chaincase. 
After establishing the right piston at TDC 
on its compression stroke, turn the 
engine backwards until the rotor and sta¬ 
tor marks align. This will be the full ad¬ 
vance firing point. 

NOTE: Later machines have the stator 

pointer built in, but some earlier mod¬ 
els require the use of adaptor No 

D20I4 which has two marks, "B” and 

“C.” Use the line marked “C.” 

5. When the piston is positioned as 
outlined, a timing or test light should in¬ 
dicate that the right cylinder’s points 
have just opened. The points for the right 
cylinder have the black/yellow primary 
wire. 

6. If adjustment is necessary , loosen 
the two pillar bolts, and rotate the entire 


point plate until the points just open. 
Tighten the bolts. 

7. Turn the engine 360°, engage the 
plunger or line up the rotor and stator 
marks to position the piston at 38° BTDC', 
and check that the left cylinder 
(black/white primary wire) just open. If 
they do not, loosen the two secondary 
bracket screws, and turn the eccentric 
screw until timing is corrected. Tighten 
the bracket screws. 

NOTE: If timing has been lost com¬ 
pletely, as after rebuilding the engine, 
it is advisable to set the points plate 
and the eccentric screws at about the 
middle of their adjustment range be¬ 
fore resetting the timing. 

DYNAMIC TIMING 

1. A strobe light can be used by means 
of the rotor and stator timing marks be¬ 
neath the plate at the forward end ol the 
primary chaincase. 

NOTE: If the strobe light requires a 
battery power source, do not use the 
motorcycle battery. 

2. The marks should align above 2,000 
rpm. Check the right cylinder (black/yel¬ 
low primary wire) first, and adjust the 
timing, if necessary, bv moving the point 
plate as explained in Step 6, above. Re¬ 
peat the test with the left cylinder, chang¬ 
ing the timing by moving the left cylin¬ 
der points only as explained in Step 7, 
above. 

650, 750 Twin 

1. The procedures arc the same as for 
500 (H57803 and later) since the points 
are the same type. Note the following: 

2. The plunger and body to be used 
are D2I95/D572. 

3. If the machine does not have a stator 
pointer, use D2014. If dynamic timing is 
being carried out with this pointer, use 
line “B.” 

T150, T150V 

The Trident is equipped with one set 
of points for each cylinder. The firing 
order is one-three-two. The right (no. 
one) cylinder point lead is white/black; 
the center (no. two) red/black, and the 
left (no. three) yellow/black. 

STATIC TIMING 

NOTE: Early model Tridents have 


three timing marks scribed onto the 
rotor, 120° apart, each one for a dif¬ 
ferent cylinder. Ijite models have two 
' sets of timing marks which are distin¬ 
guished by "A" or “B."' 

When timing late engines before 
Serial So. PC 01603, use the “A” tim¬ 
ing marks. Ear engines after PC 01603, 
line tip the "B” timing marks. 

1. Remove the spark plugs and rocker 
box inspection caps. Put the transmission 
in gear so that the engine can be rotated by 
turning the rear wheel. 

2. Locate approximate top dead center 
by rotating the engine until no. 1 piston is 
at the top of its compression stroke (i.e., 
both valves closed with clearance at the 
tappets). 

3. Install Triumph timing plunger and 
body no. D1858, then slowly rotate the 
engine backward until the plunger locks 
the crankshaft at 38° BTDC. 

4. If the automatic advance unit is not 
installed, assemble it loosely w ith an extra 
washer on the central bolt to lock the cam 
in the fully advanced position. If it is 
installed, remove the central bolt and add 
the extra washer. The washer should have 
a hole just a little larger than the cam 
bearing. 

5. When the auto-advance unit is fully 
advanced, the no. 1 cylinder points should 
just be opening. If this is not the case, 
loosen the secondary breaker plate screws 
and shift the plate until the points begin to 
open. 

6. Remove the timing plunger and lo¬ 
cate the no. 3 cylinder at TDC on the 
compression stroke. Rotate the engine 
backwards until the plunger indicates that 
the piston is at 38° BTDC. Repeat the 
procedure outlined above on the no. 3 
cylinder points, then again on no. 2 cylin¬ 
der points. 

7. Remove the extra washer on the 
central bolt. 

DYNAMIC TIMING 

1. Remove the two top screws of the 
Triumph patent plate on the primary 
chaincase. Just loosen the bottom screw, 
as it will serve as a pointer. 

2. Remove the ignition inspection 
plate located at the front of the primary 
chaincase. 

3. Connect the strobe light to the right 
cy linder as instructed by the strobe man- 



Trident timing marks (from Kngme No PG0tfi03) 



Timing plunger installed (Trident) 
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ufacturer. If the unit requires an external 
power source, do not use the motorcycle 
battery. AC pulses in the machine’s low 
tension wiring can trigger the strobe light 
and lead to incorrect readings. 

4. At engine speeds above 2,000 rpm, 
one of the three marks on the alternator 
rotor (exposed by the Triumph patent 
plate) should line up directly with t 
bottom plate screw. If adjustment is nec¬ 
essary, loosen the no. I point set secon¬ 
dary bracket and shift the plate until the 
marks are aligned. Tighten the plate se¬ 
curing screws. 

5. Repeat the above procedure on no. 
2 cylinder (center), then no. 3 cylinder 
(left). 

6. Reinstall the patent and inspection 
plates. 


CARBURETOR ADJUSTMENTS 
Idle Speed and Mixture 

NOTE: Make these adjustments when 

the engine is at operating temperature. 

SINGLE-CARBURETOR 

1. Make sure there is some freeplay in 
the throttle cable so the slide will close 
fully. 

2. Turn the pilot air stress in until it is 
lightly seated, then back it out 2 l A turns. 
Start the engine. Adjust the idle speed 
(throttle stop) screw so that the engine 
idles at about 750 rpm. 

3. Make any fine adjustments by turn¬ 
ing the pilot air scress in either direction 
so that an even idle is obtained. It should 
not be necessary to vary this scresv more 
than Vi turn from the standard setting. If 
ft is, there may be something svrong svith 
the carburetor or engine. Check for fuel 
blockages, air leaks, etc. 

4. Use the throttle cable adjuster to 
take up most of the slack in the cable. 
The tsvist grip should have 10-15° or rota¬ 
tion before the slide begins to rise. 

TWIN-CARBURETOR 

1. Make sure there is some slack in the 
main throttle cable so that the slides will 
close fully. 

2. Screw each pilot air screw in gently 
until it is seated, then back them out 2’/2 
turns. 

3. Start the engine. Disconnect one of 
the spark plug leads and turn the throttle 
stop screw for the running cylinder in 
until the engine runs slowly but 
smoothly on one cylinder. 

4. With both plug leads connected, rev 
the engine a few times to clean it out. 
Then disconnect the other plug lead, and 
turn the throttle stop screw for the run¬ 
ning cylinder in until the engine runs 
slowly but smoothly on the one cylinder. 

5. Connect the spark plug lead so that 
both cylinders will now be running. Idle 
speed will be very high. Back out each 
throttle stop screws by equal amounts 
until an idle speed of 500-750 rpm is ob¬ 
tained. 

6. To smooth out the idle, if necessary, 
turn each pilot air screw in or out by 
equal amounts. It should not be neces¬ 
sary to turn either of them more than V 2 


turn. If it is, there is probably a defect in 
the system: air leaks, fuel flow problem, 
impure gasoline, etc. 

7. Synchronize the throttle slides. 

8. Use the adjuster on the main throt¬ 
tle cable so that the slide begin to rise 
after about 10-15° of twist-grip rotation. 

Carburetor Synchronization, 
Twins 

On twin-carburetor models, the throt¬ 
tle slides must be synchronized or one 
cylinder will lead the other while run¬ 
ning. This operation should be carried 
out after setting the idle speed and mix¬ 
ture. 


1. Remove the air cleaner(s). 

2. Position a mirror behind the carbu¬ 
retors or reach into the bores with the 
thumb and index finger of one hand. 

3. Twist open the throttle slides, and 
feel, or watch, as the slides enter the 
bores. They should begin to enter their 
respective bores simultaneously. 

4. An alternate method is to place a 
finger on each carburetor slide when 
closed, and then turn the twist-grip 
slightly. Both slides should begin to lift at 
the same time. 

5. If adjustment is necessary, use the 
cable adjusters on the top of each carbu¬ 
retor raising or lowering them so the 


Tune-Up Specifications 



TR25W 

T100C 

T100R 

TR6R 

TR6C 

CARBURETION 

VALVES 

Valve Tappet Clearance (cold): 
Intake (in.) 

0 . 00 s 

0.002 

(See text procedures) 

0.002 0.002 

0.002 

Intake (mm) 

0.203 

0.050 

0.050 

0.050 

0.050 

Exhaust (in.) 

0010 

0.004 

0.004 

0.004 

0.004 

Exhaust (mm) 

0.251 

0.100 

0.100 

0.100 

0.100 

Valve Timing: 

Intake Opens 
(BTDC) 

51° 

34° 

40° 

34° 

34° 

Intake Closes 
(ABDC) 

68 ° 

55° 

52* 

55° 

55° 

Exhaust Opens 
(BBDC) 

78® 

48° 

61* 

55° 

55° 

Exhaust Closes 
(ATDC) 

37° 

27° 

31° 

34° 

34° 

IGNITION 

Spark Plug (standard) 

(Champion) 

N3 

N4 

N4 

N3 

N3 

Spark Plug Gap: 

(in.) 

0.020-0.025 

0 020 

0020 

0.025 

0.025 

(mm) 

0.508-0.6.35 

0.50S 

0.508 

0.635 

0.635 

Contact Breaker Gap: 

(in.) 

0.015 

0.015 

0.015 

0.014-0.016 

0.014-0.016 

(mm) 

0.381 

0.381 

0.381 

0.350-0.400 

0.350-0.400 

Ignition Timing: 

Crankshaft Position 
(advanced) 

37* 

3S° 

38° 

38° 

38° 

Piston Position (BTDC): 

(in.) 

0.342 

0.330 

0.330 

0.415 

0.415 

(mm) 

8.687 

8.380 

8.380 

10.4 

10.4 



T120R 

T150 

1R7V 

TliOV 

T150V 

CARBURETION 

VALVES 

Valve Tappet Clearance (cold): 
Intake (in.) 

0.002 

(See text procedures) 

0 006 0.008 0.008 

0.006 

Intake (mm) 

0.050 

0.152 

0.20 

0.20 

0.15 

Exhaust (in.) 

0.004 

0.008 

0.006 

0.006 

0.008 

Exhaust (mm) 

0.100 

0.203 

0.15 

0.15 

0.20 

Valve Timing: 

Intake Opens 
(BTDC) 

34° 

50° 

NA 

NA 

50® 

Intake Closes 
(ABDC) 

34° 

64° 

NA 

NA 

64® 

Exhaust Opens 
(BRDC) 

55° 

67° 

NA 

NA 

67® 

Exhaust Closes 
(ATDC) 

34° 

47° 

NA 

NA 

470 

IGNITION 

Spark Plug (standard) 

(Champion) 

N3 

N3 

N3 

N3 

N3 

Spark Plug Cap.- 
tin.) 

0.025 

0.020 

0.025 

0.025 

0.020 

(mm) 

0.635 

0.500 

0.635 

0.635 

0.50 

Contact Breaker Gap: 

(in.) 

0.014-0016 

0.014-0.016 

0.014-0.016 

0.014-0.016 

0.014-0.016 

(inm) 

0.350-0.400 

0.350-0.400 

0.350-0.400 

0.350-0.400 

0.350-0.400 

Ignition Timing: 

Crankshaft Position 
(advanced) 

38° 

38° 

38° 

38° 

38® 

Piston Position (BTDC): 

(in.) 

0.415 

0.357 

0.415 

0.415 

0.357 

(mm) 

10.4 

9.07 

10.4 

10.4 

9.07 
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CHECK HERE 



Finger in 
Carburetor 
Bore 


Checking carburetor syuclirom/ation 

slide movements match. Allow each ad¬ 
juster some part in making the adjust¬ 
ment. Do not screw either of them out too 
much, or that slide may not close fully. 

6. Check the adjustment of the throttle 


cahle(s), using the adjnster(s) near the* 
twist-grip so that the slides begin to rise 
after about 10-15° of grip rotation. 

Triples 

Due to type of linkage used, throttle 
slides should be synchronized first. 
There are two possible methods: 

I. Remove the carburetor assembly 
from the motorcycle. Looking through 
the engine side of the carburetors, turn 
the idle speed screw so that one of the 
slides (any one) is being held open about 
0.010 in. Loosen the locknut and turn the 
adjuster at the top of each carburetor so 
that the other two slides are open the 
same amount. Cheek by opening the 


throttles and ensuring that all three slides 
clear the Ixire at the same time. Be sure 
the locknuts are tightened. 

- Alternately, check synchronization 
with the carbs in place on tin* machine 
using sight or feel according to the proce¬ 
dure outlined under "Carburetor Syn¬ 
chronization, Twins," above. 

3. With the engine at operating tem¬ 
perature, turn each pilot air screw in until 
lightly seated, then back each out 2Vh 
turns. Start the engine, and use the idle 
speed screw to set idle at 500 rpm. 

4. Use the cable adjuster at the carbu¬ 
retor end to give about 10-15° of twist- 
grip rotation before the slides begin to 
rise. , 


ENGINE AND TRANSMISSION 


NOTE: For engine component inspec- 
tiou and service procedures, refer to 
"Engine Rebuilding’' under the “Gen¬ 
eral Information” section. Triumph 
engine specifications are gieen at the 
end of this “Engine and Transmission ” 
section. 

TR25W 

Engine Removal and 
Installation 

1. Remove the fuel tank. 

2. Remove the exhaust system by dis¬ 
connecting the exhaust pipe clamp at the 
head, and removing the two muffler 
mounting bolts. 

3. Remove the right side-cover and 
unbolt the skid plate from frame tubes. 
Drain the oil. 

4. Disconnect the valve rocker oil 
line from the metal T-connection and dis¬ 
connect the flexible scavenge line from 
the crankcase line at the rear. 

5. Disconnect the alternator, oil pres¬ 
sure switch (if applicable), and contact 
breaker point leads from their snap con¬ 
nectors at the electrical box. Disconnect 
the spark plug wire. 

6. Remove the carburetor flange nuts 
and tie the carburetor out of the way. 
Leave the rubber connecting hose at¬ 
tached to the air filter housing. 

7. Disconnect the top engine mount 
(at the rocker cover). 

8. Remove the chainguard front ex¬ 
tension and remove the master link from 
the chain. 

9. Disconnect the clutch cable using 
a suitable box wrench as a lever on the 
operating arm. 

10. Loosen the footpeg mounting holt 
and swing the footpeg down. 

11. Remove the remaining engine 
mount holts. Note that spacers are in¬ 
stalled between the engine and frame at 
the right side of the front and bottom 
bolts. 

12. Remove the rear, engine mounting 
plate and lift the engine unit out of the 
frame from the right side. 

Installation is in reverse order of re¬ 
moval. Be sure to replace the two spacers 
correctly. Double-check all hardware and 
electrical connections when completed. 
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Top End 
REMOVAL 

On the TR25W, the cylinder head and 
barrel may be removed with the engine 
in the frame. The procedure is as follows: 

1. Remove the fuel tank. 

2. Unbolt the engine mount at the 
cylinder head and push the bracket up 
out of the way. 

3. Remove the carburetor from the 
head, leaving it suspended by the throttle 
cable. 

4. Remove the exhaust system by dis¬ 
connecting the exhaust pipe clamp at the 
head and removing the two, muffler 
mounting holts. 

5. Remov e the spark plug and discon¬ 
nect the rocker oil feed line. 

6. Rotate the engine until the piston 
is at top dead center of the compression 
stroke (both valves closed, clearance at 
the rocker arms). 

7. Remove the six cylinder head nuts; 
if the head will not move, free it with a 
rubber mallet. 

8. Lift the head, rotate it around the 
pushrods to clear the frame, and remove 
it from the engine. 



Valvr train 

9. To remove the barrel, first rotate 
the engine until the piston is at the bot¬ 
tom of the stroke and then gently lift the 
barrel off. Steady the piston as the* barrel 
is withdrawn so that it will not be dam¬ 
aged. 

10. To remove the piston, it will he 
necessary to heat it slightly to facilitate 
removal of the wrist pin. First remove the 
wrist pin circlips. After the piston is 
warm, the wrist pin should slide out 


fairly easily. Mark the front of the piston 
inside tin* skirt to facilitate reassembly . 

INSPECTION 

Refer to "Engine Rebuilding" for ser¬ 
vice procedures. 

Oversized pistons are available in 
+ 0.020 and +0.040 sizes. 

If the con rod hush must be replaced, 
refer to the T100C, T100R engine section 
for removal and installation procedures. 
Valve guides are removed and installed 
in the usual manner. The exhaust valve 
guide is counterbored at the lower end. 

INSTALLATION 

1. When installing the piston rings, 
note that the lower compression ring is 
marked "TOP" and must he installed in 
the second groove with this mark facing 
upwards. The top compression ring is 
probably chromed. 

2. Warm the piston and install it, in 
correct position, on the connecting rod. 
Insert the piston pin before the piston 
has a chance to cool. Install neu circlips 
and make sure that they are seated prop¬ 
erly Install a new cylinder base gasket 
and support the piston with two pieces of 
wood approximately V 2 in. square by 6 in. 
long. Stagger the ring gaps 120 degrees 
apart, liberally oil the rings, and install .1 
ring compressor. If a ring compressor is 
unavailable, it is possible to compress the 
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rings by hand, one at a time, as the barrel 
is slipped over the piston. Be careful. 
Slide the barrel over the piston and re¬ 
move the comoressor and wood blocks. 

3. Install the two pushrods, noting that 
the outer one operates the intake valve. 
The top of the exhaust valve pushrod is 
painted red for identification, as it is 
slightly shorter than the intake pushrod. 
The pushrods must be positioned cor¬ 
rectly. 

4. Install the rocker box on the cylin¬ 
der head using a new gasket, then torque 
the nuts to 7 ft lbs. Install a new head 
gasket and fit the head onto the barrel. 
Place the pushrod ends into the rocker 
arm ends, making absolutely sure that 
they are positioned correctly, as illus¬ 
trated. Keep a light, downward pressure 
on the head and rotate the engine until 
the piston is at top dead center of the 
compression stroke. In this position both 
valves will be fully closed (clearance at 
both rocker arms). Tighten the cylinder 
head nuts, gradually to the figures given 
in specifications at the end of this section. 

5. Check and adjust valve clearances, 
etc. 

Clutch and Primary Drive 
DISASSEMBLY 

1. If the engine is mounted in the 
frame, remove the left-side footpeg and 
brake pedal. 

2. Drain the oil from the primary 
chaincase remove the screws, and take 
off the primary drive cover. It may be 
necessary to tap the cover with a rubber 
mallet to break it free. 

3. Remove the four, clutch-spring re¬ 
taining nuts and withdraw the pressure 
plate, springs, and cups. 

4. Withdraw the clutch plates. 

5. Keep the clutch from turning by 
applying the rear brake, and remove the 
clutch center nut (after the locktab has 
been bent back). 

6. Remove the locktab and spacer, 
and withdraw the clutch pushrod. 

7. To remove the clutch completely, 
it is necessary to remove the alternator. 
To remove the stator (enclosing the 
rotor), take off the three mounting nuts, 
pull the alternator lead through the grom¬ 
met, and pull the stator off the studs. 

8. Remove the primary chain ten¬ 
sioner, noting that a spacer is installed on 
the rear stud. 

9. Bend back the locktab and un¬ 
screw the rotor nut. Remove the rotor, 
wipe it clean, and store it in a clean place. 

10. Use a gear puller to pull the clutch 
housing off the transmission mainshaft, 
while at the same time pulling the front 
sprocket off the engine crankshaft. Note 
any shims behind the sprocket. 




INSPECTION 

1. If the thickness of the friction discs 
measures less than 0.137 in., they should 
be replaced. 

2. To examine the dampers located in 
the clutch center, remove the four screws 
adjacent to the clutch spring housings 
and pry off the retaining plate. The 
dampers need not be replaced unless 
they are visibly damaged or worn. It may 
be necessary to lubricate them when in¬ 
stalling; it is recommended that a liquid 
detergent be used. Do not use petroleum- 
based oil or grease. 

3. The clutch center slots should be 
smooth and undamaged or jerky clutch 
engagement will result. Check clutch 
spring free length, and if less than 1.60 
in., replace the springs as a set. 

4. The rear sprocket roller bearing is 
allowed a slight amount of free-play, but, 
if excessive, the roller should be re¬ 
placed. 

ASSEMBLY 

If the sprockets or clutch hub have 
been replaced it will be necessary to re¬ 
align the sprockets to avoid excesive pri¬ 
mary chain wear. Refer to “Primary 
Drive Sprocket Alignment.” To reinstall 
the clutch: 

1. It the clutch sleeve has been re¬ 
moved, smear it with grease and place 


the twenty-five bearing rollers in posi¬ 
tion. Slide the sprocket over the rollers 
and install the clutch center over the 
splines of the sleeve. 

2. Place the primary chain over the 
sprockets and position the sprockets on 
the shafts. Make sure that the transmis¬ 
sion mainshaft key is correctly located. 

3. Install the clutch center spacer. 
Make sure that the mainshaft and clutch 
retaining nut threads are clean and dry. 
Install a new locktab and apply a small 
amount of thread-locking compound to 
the mainshaft threads before installing 
the retaining nut. Torque the nut to 
60-65 ft lb. 

4. Install the alternator rotor on the 
crankshaft with the marks facing out, 
making sure that the key is located cor¬ 
rectly. Install a new locktab, apply a drop 
of thread-locking compound to the 
threads, then tighten the retaining nut to 
60 ft lbs. 

5. Pass the stator lead through the 
grommet at the front of the crankcase. Fit 
the stator over the studs and partially 
tighten the nuts. Check that there is an 
equal air gap between the rotor and stator 
at all points using an 0.008 in. feeler 
gauge. Variations can be corrected by re¬ 
positioning the stator. 

6. To adjust primary chain tension, 
loosen the rear stator retaining nut and 
adjust the tensioner to provide Va in. free- 
play on the top run of the chain midway 
between the sprockets. Retighten the sta¬ 
tor nut. 

7. Install the clutch discs and plates, 
alternately, into the clutch housing, 
beginning with a disc. Insert the clutch 
pushrod into the mainshaft. 



Primary chain (E) anti pressure plate (P) adjustment 
points 


8. Install the pressure plate complete 
with springs and cups. Make sure the 
spring cup location pips are seated in the 
slots in the pressure plate. 

9. Install and tighten the four spring 
nuts until the first coil of each spring is 
just outside of its cup. Improper spring 
tension will cause excessive pressure at 
the handlebar lever or clutch slip. Check 
to see if the springs are tightened evenly 
by pulling the clutch lever in and kicking 
the engine over. If any wobble is notice¬ 
able at the pressure plate as it turns, 
tighten or loosen the springs as necessary 
until it runs true. 

10. Adjust the clutch by means of the 
screw and locknut at the center of the 
pressure plate so that the clutch operat¬ 
ing lever is angled approximately 30° 
away from the crankcase/side-cover joint. 

11. Clean the crankcase and primary 
cover mating surfaces, apply a thin coat of 
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gasket eminent, and mount the* cover 
usiiiK a new gasket. II it is possible to use* 
a torque wrench, tighten the screws to 
3.5—4.5 ft lbs. 

12. Fill the primar> ehaincuse with oil 
and adjust the clutch lexer Iree-plux if 
necessar>. 

Transmission Countershaft 
Sprocket and Oil Seal 

To examine or renun e the countershaft 
final drne sprocket, lirst remove the six 
screws that retain the plate surrounding 
the* shaft. Rr\ the plate loose and remove 
it w ith its oil seal, taking note of the felt 
washer th.it protects the* seal from dirt 
and grit. Check lor oil leakage* at the back 
ol the* plate and replace the plate* oil seal 
if necessary. Install the seal with the lip 
facing the countershaft sprocket. 



Oearlxis vproe ket co\t“r ami se*al 

If the sprocket teeth are hooked or if 
the sprocket is damaged, it should he re¬ 
placed (along with the drive chain and 
rear w heel sprocket if it too is worn). To 
remove the sprocket bend hack the lock- 
tab, apply the rear brake, then unscrew' 
the retaining nut Disconnect the drive 
chain and pull the sprocket off the shaft. 
Examine the countershaft oil seal at this 
time. II it show's signs of leakage, remove 
the circlip, pry out the seal, and replace it 
with a new one. Coat the new' seal with 
oil to facilitate installation. Examine tin* 
sprocket boss for wear, which may have 
been causing the seal to leak. Lightly oil 
the boss when installing the sprocket to 
avoid damaging the seal. Torque the 
sprocket retaining nut to 100 ft lbs. When 
installing the round plate, make sure the* 
gasket is in good condition or use a new 
one. A new felt washer should he used 
behind the oil seal. Make sure that the 
small boss east into the rear of the plate is 
installed in the four o’clock position, or 
else it w ill contact the drive chain. 


Primary Drive Sprocket 
Alignment 

Assemble and install the clutch unit— 
without the primary chain—on the* trans¬ 
mission shaft. Install the crankshaft 
sprocket. (The sprocket spacer must he 
installed with the chamfered end against 
the sprocket.). Place a straightedge 
against the sprockets. If the sprockets are 
aligned properly, the straightedge* will 
make contact both evenly. Shims of dif¬ 
ferent thicknesses arc available* for in¬ 
stallation behind the* crankshaft sproe ket 
to correct misalignment. 
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Transmission and Shifter 
Mechanism 

DISASSEMBLY 

1. If the top enel has not been disas¬ 
sembled, position the piston at top dead 
center of the compression stroke to avoid 
distorting the inner camshaft hushing 
(due to valve spring pressure) as the 
inner crankcase cover is removeel. Drain 
the* transmission oil at this time. 

2. Disassemble the primary elrive* and 
clutch assembly including the coun¬ 
tershaft sprocket, ele*scriheel previously. 
This is necessary to permit the transmis¬ 
sion mainshalt to he withdrawn along 
with the inner crankcase cover at the 
right (timing) siele of the engine; 

3. To remove the right-side outer 
cover, first take oil the kick-start and shift 
levers. Remove the cover retaining 
screw s, noting that the screw s are of dif¬ 
ferent lengths and must he replaced in 
their original positions. 

•4. Unscrew' the kick-start return 
spring anchor and remove the spring. 

5. Remove the ignition advance unit 
from the inner cover. 

6. Take out the remaining inner 





cover mounting screws and tap the cover 
w'ith a rubber mallet to break the joint 
seal. Withdraw the cover complete with 
transmission gear cluster. As the cover is 
removed, exert a slight inward pressure 
on the end of the camshaft to avoid dis¬ 
turbing the valve timing. 

7. Depress the two plungers in the 
shift linkage quadrant and withdraw the 
quadrant and spring. 

8. Remove the camplate pivot cotter 
pin from the outside of the cover. Screw' 
one of the small inner cover screw s into 
the pivot and pull the pivot out with a 
pair of pliers. 

9. Remove* the camplate, shift forks, 
and fork shaft. 



Removing the camplate pivot pin 


10. Withdraw the countershaft, com¬ 
plete w'ith gear assembly and mainshaft 
sliding gear. To remove the mainshaft as¬ 
sembly from the cover, unscrew the kick- 
start ratchet retaining nut and remove the 
ratchet components from the shaft. 
NOTE: When removing the coun¬ 
tershaft gears , note that second gear is 
retained by a circlip. 



Kickstarter ratchet assemble 


11. The two gears remaining on the 
mainshaft are an interference fit. Remove 
by clamping the gears in a vise (protected 
from the jaws with pieces of wood or 
cloth) and driving the shaft out using a 
soft metal drift. 

12. If it is desired to remove the left¬ 
side transmission hearing from the case, 
drive the pinion out of the hearing and 
remove the oil seal. The crankcase 
should he heated with a propane torch 
before the hearing is driven out to avoid 
damage to both the hearing and case. 

ASSEMBLY 

1. To reinstall tlu* left-side hearing (if 
removed), heat tlu* crankcase very gently 


Shifter median i*iii 






around the area of the hearing housing, 
moving the torch slowly and evenly to 
prevent distortion. Install the bearing 
and fit a new oil seal. 

2. If necessary, install a new inner 
cover bearing, having first heated the 
cover in an oven. Use new oil seals in the 
cover. 



Transmission years 


3. Install the camplate with the small 
mark positioned as shown in the accom¬ 
panying illustration. Install the camplate 
pivot and lock in place with a cotter pin. 

4. Replace the mainshaft gears on the 
shaft, fit the shaft into the inner cover 
bearing, install the kick-start ratchet com¬ 
ponents, and tighten the retaining nut to 
50-55 ft lbs. Lock the nut in place with 
the locktab. 

5. Install the kick-start half-gear into 
the inner cover. Place the cover, with the 
outside surface down, close to the edge 
on your workbench so that the half-gear 
shaft is over the edge but the gear is re¬ 
tained in the cover. Place the coun¬ 
tershaft first gear shim over the bearing in 
the half-gear shaft. Use a small amount of 
grease to hold it in position. 

i 6. Engage the mainshaft and coun¬ 
tershaft first gears and fit the shift fork 
into the countershaft third gear with the 
machined (flat) side of the fork up. 
Engage the roller (button) of the fork in 
the lower camplate track. 

7. Fit the mainshaft second gear with 
its shift fork (machined side of the fork 
down) and engage the fork roller in the 
upper track of the camplate. 

8. Insert the shift fork shaft through 
the forks and into the inner cover. Posi¬ 
tion the countershaft second gear on the 
shaft and install the countershaft in the 
inner cover. 



9. Place the mainshaft fourth gear 
thrust washer ov er the shaft, retaining it 
with a dab of grease. Install the coun¬ 
tershaft thrust washer, making sure that 
the side with the radius faces the gear. 

10. Lubricate all components with 
motor oil and rotate the shafts to confirm 
that they are free of binding. 

11. If the shift return spring has been 
removed, it must be reinstalled so that 
the marked (painted) side of the coil faces 
the shift quadrant body. If the spring is 
unmarked, install it in the position in 
which it appears in the accompanying 
illustration (in line with the two pins) by 
trial and error. 



tnstollmy tin- shifter mechanism and return spring 


12. Install the shift quadrant assembly 
into the inner cover, using a flat blade to 
keep the plungers depressed so they can 
slide over the camplate. 

13. If the inner case, mainshaft, coun¬ 
tershaft, or any gears have been replaced, 
it will be necessary to check end-float of 
the shafts and adjust if necessary. To ac¬ 
complish this, mount the inner cover on 
the crankcase and tighten the screws. Re¬ 
move the kick-start ratchet assembly and 
half-gear and the ends of the mainshaft 
and countershaft will be accessible. 
Thrust washers of different thicknesses 
are available to adjust end-float to specifi¬ 
cation. 

14. When all components have been 
assembled on the inner cover and it is 
ready to he installed, clean the crankcase 
and inner cover mating surfaces 
thoroughly, and apply a thin coat of gas¬ 
ket cement to one of the surfaces. Lubri¬ 
cate the crankshaft oil seal and camshaft 
end, and mount the cover on the crank¬ 
case. Tighten the screws to 3.5-4.5 ft lbs. 
Check operation of the gears. 

15. Install the outer cover, cleaning 
the mating surfaces and applying gasket 
cement as above. Install the kick-start 
and shift levers. 

NOTE: Before the cover is installed, 
the position of the shift linkage quad¬ 
rant can he adjusted for smoother gear 
selection (late models only). Loosen 
the adjuster locknut and select each 
gear in turn. If the gears do not engage 
positively, turn the adjuster screw a 
little at a time until gear selection is 
satisfactory. Do not turn the screw 
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more than V\ turn from vertical in ei¬ 
ther direction. Tighten the locknut 
when adjustment is complete. 

16. Install the primary drive and 
clutch assembly and refill the transmis¬ 
sion and primary case with oil. 

Bottom End 
DISASSEMBLY 

1. Drain the oil from the engine, 
transmission, and primary case. Remove 
the engine. 

2. Remove the cylinder head, piston, 
and barrel. 

3. Remove the primary drive and 
clutch assembly. 

4. Remove the right-side outer cover 
and then take off the inner cover, com¬ 
plete with transmission gearset, as de¬ 
scribed in the preceding section. 

5. Note the alignment of the marks on 
the timing gears and withdraw the upper 
gear and camshaft, allowing the tappets 
to fall clear. 



Removing the crankshaft pinion 


6. Insert a bar through the connecting 
rod small-end, place blocks of wood 
under the bar to protect the crankcase, 
and unscrew the nut at the end of the 
crankshaft. The bar will keep the engine 
from turning over as the nut is broken 
free. 

7. Remov e the small timing gear with 
a suitable gear puller. 

8. Take off the nut and remove the oil 
pump drive-gear. 

9. From the left side of the crankcase, 
remove the three bolts at the lower front 
of the case, the two stud nuts at the center 
of the case, and the remaining two stud 
nuts at the cylinder base. 

10. Remove the woodruff keys from 
the crankshaft ends and separate the 
crankcase halves by tapping with a rub¬ 
ber mallet. 
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If tlu* crankshaft is to hi* reground, tin* 
flywheels must he removed. Loosen the 
four, short, flywheel retaining holts (clos¬ 
est to the erankpin) first to avoid distor¬ 
tion. Remove the remaining four holts 
and separate the llvwheels. Clean the oil 
sludge trap, located in the right flywheel. 
Unscrew the plug and clean the* passage 
n\ ith solvent and compressed air. 

When reinstalling the flywheels, make 
sure that the flywheel incorporating the 
sludge trap is fitted on the right side. 
Apply a drop of thread-locking com¬ 
pound to the threads of each flywheel re¬ 
taining holt and tighten evenlv to 50 It 
Ihs. 

When installing the connecting rod on 
the crankshaft, make sure that the rod 
hearing shells are properly located in the 
connecting rod and cap. The oil hole 
should face the drive (left) side flywheel. 
Lubricate the hearing surfaces with fresh 
engine oil and install the hearing cap, 
taking note of the position of the punch 
marks to ensure that the cap is installed 
in its original position. It is recom¬ 
mended that new connecting rod holts 
and nuts hi* used as a precaution against 
breakage. Clean the threads, apply a drop 
j thread locking compound, and tighten 
the nuts to 22 ft Ihs. Using a pressure oil 
can, force oil into the passage at the right 
end of the crankshaft until it is coming 
out around the connecting rotl hearing. 
This indicates that the oil passages are 
not restricted and are full of oil. 



NOTE: On early engines there are two 
marks on the camshaft timing gear—a 
dash and a V. On these engines the 
dash mast he ignored and the marks 
aligned as illustrated. On later engines 
that do not hare the V mark, simply 
align the dash marks. 

7. Install the right-side inner cover 
complete with transmission gearset and 
install the outer cover. 

8. Install the primary drive and clutch 
assembly. 

T100C AND T100R 

Engine Removal and 
Installation 


II Lift away the right crankcase, and 
remove the crankshaft assembly. Note 
the number of shims used, if any, be¬ 
tween the right-side fly wheel and main 
hearing. 



MAIN BEARINGS 

The inner and outer races of the left¬ 
side roller hearing arc separated as the 
crankcase halves are split. The outer race 
can he driven out after the case has been 
heated in an oven. The inner race, re¬ 
maining on the crankshaft, can he pulled 
off using a suitable gear puller. The right- 
side (timing side) hall hearing assembly 
can he driven out after heating the case. 

New hearings can he installed in the 
cases in the same manner, after the cases 
have been heated. 

CONNECTING ROD BEARINGS AND 
CRANKSHAFT ASSEMBLY 

The connecting rod can be removed by 
simply unbolting the bearing cap. 
Loosen the nuts alternately, a turn at a 
time, to prevent distortion. To facilitate 
reassembly, the connecting rod and cap 
have been marked with a center punch. 
Note the direction in which the marks 
face. 

Examine the bearing shells and erank¬ 
pin carefully for signs of wear, scoring, 
and other damage. If it is necessary to 
regrind the crankshaft, bearings are avail¬ 
able in 0.010, 0.020, and 0.030 in. under¬ 
sizes. It is very important that the radius 
at either end of the erankpin is machined 
to 0.070-0.080 in. when regrinding. Do 
not attempt to refinish the hearing shells 
or file the bearing cap mating surfaces to 
reduce bearing clearances. 



Hemoviru: a Hvwhrrt 
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ASSEMBLY 

L On the TR25W, the crankshaft end- 
float must he checked. Proceed with step 
2, below, omitting the gasket cement. 
Check crankshaft end-float, disassemble 
the cases again and add or remove thrust 
washers as necessary between the fly¬ 
wheel and right-side main bearing to ad¬ 
just end-float to within 0.002-0.005 in. 
Then start with step 2 again and follow 
the remainder of the assembly proce¬ 
dure. 

2. Place tlie crankshaft assembly into 
the drive-side crankcase. Clean the 
crankcase mating surfaces and apply a 
thin coat of gasket cement to the mating 
surface of one of the eases. Fit the crank¬ 
case halves together and install the three 
holts and four nuts. Tighten evenlv to 
16-18 ft lbs. 

3. Rotate the crankshaft to make sure 
that it turns freely. If it does not, the 
cause of the trouble must be determined 
and rectified. Look for incorrect main 
bearing alignment or insufficient crank¬ 
shaft endplay. 

4. Install the small timing gear on the 
end of the crankshaft, taking care to lo¬ 
cate the woodruff key properly. Tighten 
the retaining nut to 50-55 ft Ihs. 

5. Install the oil pump drive-gear on 
the pump shaft using the special locknut 
(or a suitable replacement) as originally 
installed. 

6. Place the two tappets into their 
bores with the thinner end of the tappet 
foot facing forward. Install the camshaft 
and timing gear unit, with tin* timing 
marks aligned, and fit the thrust washer 
on the end of the camshaft (late models 
only). 


1. Remove the gas tank and discon¬ 
nect the spark plug leads. 

2. Disconnect the battery terminals 
and the connectors at the two ignition 
coils. 

3. Remove the ignition coils, taking 
care not to damage the outer casings. 

4. Disconnect the snap connectors 
between the contact breaker assembly 
and the condensers. 

5. Remove the two cylinder-head 
torque stays. 

6. Disconnect the tachometer drive 
cable. 

7. Remove the carburetor(s) com¬ 
plete with air cleaners. 

8. Disconnect the rocker oil feed 
line, taking care not to bend it. 

9. Drain the oil tank and disconnect 
the delivery lines to the engine. 

10. Drain the engine sump, primary 
chaincase, and transmission. 

11. Loosen the clutch adjustment at 
the handlebar, then disconnect and re¬ 
move the clutch cable. 

12. Remove the exhaust header pipes 
and mufflers. 

13. Remove the final, drive-chain mas¬ 
ter link and withdraw the chain. 

14. Disconnect the alternator leads at 
their snap connectors underneath the 
engine. 

15. Remove the holts securing the 
front engines plates and withdraw the 
plates. 

16. Remove tlu* stud securing the bot¬ 
tom of the engine to the frame and the 
holt securing the rear engine plates to the 
transmission case. 

17. Have a hel;x*r support the engine, 
then remove the two nuts securing the 
right rear engine plate to the frame. Re- 
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move the plate. 

18. Remove the left front stud securing 
the engine torque stay. 

19. Remove the right footrest. 

20. With the helper, lift the engine out 
the right side of the machine. 

21. Installation is basically a reversal 
of the removal procedure. Note the fol¬ 
lowing: 

a. When the engine is in position 
in the frame, install the bottom frame 
holt first, then install the right rear 
engine plate and tighten the bolts 
fingertight only. 

b. Install the front, engine mount¬ 
ing plate, then tighten all mounting 
bolts snugly. 

Top End 
REMOVAL 

The cylinder head and barrel can be re¬ 
moved without taking out the engine. 

1. Disconnect the leads from the bat¬ 
tery terminals and remove the fuel tank. 

2. Disconnect the high tension cables 
and wiring harness from the ignition 
coils, then remove the coils. Take care 
not to damage the coil outer casings. 

3. Remove the cylinder head torque 
stays. 

4. Remove the rocker oil feed line. 

5. Remove the two nuts from the 
studs at the bottom of the exhaust rocker 
box. 

6. Remove the two phillips screws 
from the top of each rocker box, loosen all 
eight cylinder head bolts and remove the 
central head bolts. 



Rocker box stud nuts and bolt (5(H)) 

7. Remove the exhaust rocker box, 
then remove the intake rocker box in the 
same manner. Take care not to lose the 
six plain washers (one under each bottom 
securing nut). 

8. Remove the pushrods and mark 
them for reassembly position. 

9. Remove the exhaust header pipes. 

10. Disconnect the fuel lines and plug 
the ends. Disconnect the throttle linkage 
at the carburetor(s). 

11. Remove the remaining four cylin¬ 
der head nuts by turning each one a little 
at a time in an X pattern. 

12. Remove the cylinder head com¬ 
plete with intake manifold(s) and carbu¬ 
retors). If the cylinder head is being ser¬ 
viced, rather than being removed to gain 
access to another part of the engine, re¬ 
move the intake manifolds and carbu¬ 
retors). 


13. Remove the pushrod tubes, re¬ 
membering to replace the rubber seals 
during assembly. 

14. Remove the cylinder head gasket. 

15. Wedge a piece of rubber between 
the intake and exhaust tappets to prevent 
them from falling into the case when the 
barrel is removed. 

16. Rotate the engine until the pistons 
are both at TDC, then remove the eight 
cylinder base nuts and washers. 

17. Raise the barrel high enough to 
stuff some clean, no-lint rags into the ease 
openings. It is also a good idea to fit some 
kind of rubber protectors over the cylin¬ 
der studs to prevent damage to the con¬ 
necting rods when the barrel is remov ed. 

18. Lift off the barrel carefully, sup¬ 
porting the pistons when they are free. 

19. Remove and mark the tappets for 
reassembly. 

ROCKER BOXES 

The rocker spindles can be removed by 
driving them out with a suitable drift. 
Once out, the spindles will release the 
rocker arms and washers. Clean the parts 
in kerosine or a cleaning solvent, then 
blow them dry with compressed air. Also 
blow out the spindle oil drillings with 
compressed air. Upon reassembly, the 
spindle oil seals should be replaced. 

If the rocker ball pins require replace¬ 
ment, drive them out with a suitable drift 
and press the new ones in with the 
drilled Hat toward the rocker spindles. 

The rocker boxes can be reassembled 
using a 7 /ie in. x 6 in. bar, ground to a 
taper at one end. This bar serves as an 
alignment tool for the spindles. Before 
beginning assembly, note that two of the 
washers removed from the spindles have 
a smaller diameter than the other 
washers. These are thrust washers and 
they must be assembled last—against the 
right inner face of the rocker box. 

Grease two plain washers and position 
them on either side of the center bearing 
boss. Position the left rocker arm, bring¬ 
ing it into line with the alignment bar, 
and locate the plain washer, spring 
washer, and thrust washer as shown in 
the accompanying illustration. Repeat 
this for the right rocker arm, then oil the 
spindle and slide it as far into the rocker 
box as possible. Tap it in the remaining 
distance with a soft-faced hammer. 



Rocker arms and spindle (500) 


TAPPETS AND GUIDE BLOCKS 

The only wear likely to be apparent on 
the tappets is at their tips which are 
plated with Stellite. Over a long period of 
time, an indentation will be worn in the 
center of the tip. If the width of this in¬ 
dentation exceeds 3 /32 in., replace the tap¬ 
pet. 



Installing the rocker box spindle 



Tappet guide block assembly 

It is not necessary to remove the press- 
fit tappet guide blocks to check their con¬ 
dition. Simply insert the tappet and rock 
it back and lorth in the block. There 
should be little or no lateral play. See 
specifications for allowable clearances. 

CYLINDERS 

The difference between the largest and 
smallest of the six bore measurements 
must not exceed 0.13 mm (0.005 in.), or 
reboring is necessary. 

PISTONS 

1. Remove the inner and outer piston 
pin retaining circlips, then attach a piston 
pin removal tool and press out the pin. 

2. Lay out and mark the pistons, piston 
pins, and retaming circlips for reas¬ 
sembly. 

3. Remove the piston rings one at a 
time by lifting an end of the ring out of its 
groove and holding a thin piece of metal 
between it and the piston. Slide the piece 
of metal around the circumference of the 
piston while at the same time gently lift¬ 
ing the raised part of the ring upwards. 

4. Replacement pistons are available 
in three oversizes. These sizes and the 
corresponding recommended cylinder 
bore sizes are given in a chart at the end 
of this section. 

5. Install the piston rings one at a time 
over the top of the piston. Note that the 
two compression rings are marked TOP, 
which must face upwards when the rings 
are fitted. 

6. Position the piston on the connect¬ 
ing rod. 

7. Install one new retaining circlip as a 
stop, then press the piston pin into posi¬ 
tion and install another new circlip on 
the other side. 
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Install e»H»prrssion run's with tin 1 lop" mark 
!.u mu npw an Is 


NOTE; It is od i isahlc to heat the pis- 

ton to UH)' C prior /<» assembly. 

ASSEMBLY 

1. Position new guide Nock O-ring 
seals at the hase ol the cvlinder block. 

2. II it was removed, lightl) grease 
the outside surface of the exhaust guide 
block, then carefully align the guide 
block and cylinder locating holes and 
drive the block into position with 
Triumph special tool no. Z23 or a suit¬ 
able drift. 

3. Repeat the above step for the in¬ 
take guide block, then install the locking 
bolts. 

1 After installing the guide blocks, 
make sure that the exhaust guide block 
oil drilKvays are free from obstruction. 

5. Install the tappets in the guide 
blocks after thoroughly lubricating them 
with nil. Wedge them in position. 

6. Install the cylinder base gasket, 
making certain that the gasket does dot 
obscure the oil feed drillway in the 
crankcase. 

7. Fit ring: compressors over the pis¬ 
ton rings, then carefully slide the cylin¬ 
der down over the pistons. Remove the 
ring compressors as soon as the rings are 
positioned within the cylinder. Continue 
lowering the cylinder block and then re¬ 
move the rags in the crankcase openings 
as late as possible. 

8. Install the c> Under base attaching 
nuts. 

9. Replace or anneal the cylinder 
head gasket. 

10. Clean the mating cylinder head 
and cylinder surfaces, then grease the* 
gasket and position it on the cylinder. 

11. Coat the tappet guide blocks w ith 
grease and position the pushrod cover 
tubes with new O-rings seals. 

12. Position the cylinder head and in¬ 
stall the four outer and one central head 
bolt finger-tight. 

13. Place a small amount of grease in 
the bottom cup of each pushrod, then 
locate the intake pushrod* in their re¬ 
spective bores. This will have to be done 
b> “feel.’' 

14. When the pushrods are proper!) 
positioned, remove the spark plugs and 
turn the engine o\er until both intake 
pushrods are level and at the bottom of 
their trave l 
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13. Install the intake roc ker box. 

lb. Repeat the above procedure for the 
exhaust rocket box, noting that the ceu- 
ti.d cylinder head bolts should be tight¬ 
ened to torque specifications before 
tightening the underside securing nuts. 

17. Turn the engine over several times 
to make sure the valves are operating 
properlv, then reinstall the torque stays 
and secondarv ignition coils. 

IS. Connect the rocker oil feed line, 
using either new copper washers or an¬ 
nealed, used ones. 

19. The remainder of the assembl) 
procedure is a reversal of the disassem- 
blv instructions. Adjust valve tappet 
clearances. 



Cylinder head bolt tightening sequence 

Clutch 

DISASSEMBLY 

1. Remove the left exhaust header 
pipe. 

2. Loosen the rear brake adjustment 
until the pedal drops clear of the primary 
cover. 

3. Remove the left footrest. 

4. Drain the oil from the chaincase, 
then remove the chain tension adjuster. 

5. Remove the ten, recessed eover- 
securing screws and withdraw the cover 
and paper gasket. 

6. Remove the chain tensioner as¬ 
sembly. 

7. The clutch pressure plate is held in 
place by three, slotted adjuster nuts. To 
remove these nuts, slide a knife or screw¬ 
driver blade under the nut and loosen it 
with Triumph tool no. D364 (supplied 
with tool kit) or a suitable substitute. 

NOTE: The clutch nut s arc fitted uith 

locking tabs which may be sheared off 

by removal. If so, replace them. 



8. Remove the clutch springs, cups, 
and pressure plate assembl)’. 

9. The clutch plates can be removed 
with the use of two, narrow, hooked tools 
made of 1/32 in. wire. 

INSPECTION 

1. If the thicki less of the discs is 0.030 
in. (0.75 mm), or more, less than speci¬ 
fied. they should be replaced. 

2. Check the fit of the plate on the 
shock absorber unit. There should be lit¬ 
tle radial clearance. 

3. Measure the clutch spring length 
and compare with specifications. If a 
spring has shortened by 0.10 in. (2.5 nun) 
or more, replace the set. 

ASSEMBLY 

1. Install the clutch plates and discs; 
the innermost position must be occupied 
by a bonded plate. 

2. Install the cups, pressure plate, 
springs, and slotted adjuster nuts. 

3. True the clutch pressure plate by 
first tightening the pressure-plate, slotted 
adjuster nuts until they are even with the 
clutch pins, and then by kicking the 
engine over and observing the rotation of 
the plate, and then making any necessary 
adjustment until the plate turns evenly. If 
the plate wobbles even slightly, it must 
be corrected. 

Primary Drive and Clutch Hub 
DISASSEMBLY 

1. Remove the primary cover as pre¬ 
viously described. 

2. Remove the clutch assembly as 
previously described. 

3. Disconnect the alternator stator 
leads at their snap connectors under the 
engine. 

4 Remove the three stator securing 
nuts and withdraw the stator from over its 
mounting studs. Unscrew the sleeve nut 
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and then the lead can easily be removed. 

5. Remove the rotor. 

6. Remove the rotor key and distance 
piece. 

7. Remove the clutch huh securing 
nut and cup. 

NOTE: Machines prior to serial no. 
H49833 have a tab washer and a dif¬ 
ferent cup washer, rather than the self¬ 
locking securing nut. 

8. Screw the body of extractor no. 
Z13 into the clutch huh until it bottoms, 
then tighten the center holt until the hub 
is released. 



Removing ihe clutch housing 


9. Assemble extractor no. Z151 and 
‘D662/3 on the engine sprocket and 
tighten its center bolt until the engine 
sprocket is released. 

10. Withdraw the engine sprocket, 
clutch hub, and primary chain together. 

11. Remove the transmission main- 
shaft key and check the oil seal for leak¬ 
age. 

INSPECTION 

1. Inspect the clutch shock absorber 
for worn rubbers or punctures. They can 
be removed by prying them out, small 
rubbers first. Replace as necessary. When 
reassembling, apply thread-locking com¬ 
pound to the cover plate securing screws. 

2. First thoroughly clean the primary 
chain then check it for wear by scribing 
two marks on a fiat surface 12 in. apart, 
and centering two pivot pins at the scribe 
marks. Fully compressed, the chain link 
pivot should line up with the marks; fully 
stretched, it should not extend more than 
Va in. beyond the marks. 

3. Check the fit between the shock ab¬ 
sorber spider and the clutch hub splines. 
The spider should be a push fit on the 
clutch hub, with no radial movement. 

4. Check the fit of the engine sprocket 
on the crankshaft in the same manner. 
There should be no radial movement. 

5. Check the clutch hub bearing diam¬ 
eter, rollers, and clutch sprocket bearing. 
Replace any bearing rollers that are pit¬ 
ted or worn. See specifications. 

6. Make sure the shock absorber 
spider is a good fit in the inner and outer 



retaining plates, and that the arms have 
not excessively scored the inner surface 
of the retaining plates. 

ASSEMBLY 

1. Grease the clutch hub and install 
the thrust washer and twenty of the cor¬ 
rect rollers. Do not use l A in. x l A in. 
rollers!. 

2. Position the hub and press the 
shock absorber, complete with the three 
threaded pins, on the hub. 

3. Install a new tapered distance collar 
behind the engine sprocket, with the 
taper toward the crankshaft main bearing 
and oil seal. 

4. Install the transmission mainshaft 
key and tap the clutch hub onto its taper. 

5. Lubricate the primary chain and lay 
it over the clutch sprocket. 

6. Wrap the chain around the engine 
sprocket, then position the sprocket on 
the crankshaft. 

7. Place clutch locking tool Z13 in the 
clutch plate housing, then install the cup 
washer and self-locking nut. Torcpie the 
nut to specifications. 

NOTE: On machines before serial no. 

1149833 , install the tab washer with 

the long tab in the hole in the shock ab¬ 
sorber spider, install the securing nut 

and bend a tab to lock the nut. 

8. Install the alternator rotor, making 
sure that the key or locating peg is cor¬ 
rectly positioned. 

9. Install the alternator stator. Put a 
0.008 in. (0.2 mm) feeler gauge between 
each stator pole and the rotor. Turn over 
the engine to make sure that the rotor and 
stator do not touch. 

Transmission Countershaft 
Sprocket 

REMOVAL AND INSTALLATION 

1. Disassemble the clutch and primary 
drive as previously described. Remove 
the sprocket cover. 

2. Bend back the tab washer and, 
while holding the rear brake, remove the 
sprocket securing nut. 

3. Slide off the final drive chain and 
remove the countershaft sprocket. 

4. Make sure the oil seal is in good 
condition, then lubricate the ground boss 


of the new sprocket and position it on the 
transmission mainshaft. 

5. Replace the tab washer, screw on 
the securing nut finger-tight, then, with 
the chain in place, tighten the nut to 
torque specifications. 

6. Oil the bushing that protrudes from 
the mainshaft high gear and install the 
sprocket cover with a new paper gasket. 

7. The remainder of installation is a 
reversal of the removal procedure. 

Clutch and Shifter 
Operating Mechanisms 

DISASSEMBLY 

1. Remove the right exhaust header 
pipe and footrest. 

2. Drain the gearbox oil. 

3. Disconnect the clutch cable from 
the actuating lever. 

4. Remove the two nuts and four re¬ 
cessed screws that secure the gearbox 
outer cover. Remove the kick-starter. 

5. Hold the gearshift lever in one 
hand, then tap the cover with a soft-faced 
mallet until it is free to be removed. 

6. Unscrew the two nuts inside the 
gearbox outer cover and remove the 
shifter return springs complete with the 
thrust buttons and distance pieces. 



Clutch operating mechanism 


7. Unscrew the countersunk screw 
that secures the clutch operating mecha¬ 
nism and withdraw the assembly. 

8. Remove the shifter lever pinch 
bolt, remove the lever, and then with¬ 
draw the shaft from the cover. 

9. Remove the cotter pin from the 
clutch operating shaft. This will release 
the clutch operating balls. 

10. Remove the two cotter pins and 
disconnect the plungers and springs from 
the shifter quadrant. 

11. If the shifter spindle bushing 
requires replacement, heat the outer 
cover to 100° C and drive it out with a 
suitable, shouldered drift. Drive in the 
new bushing before the cover has a 
chance to cool. 



Clutch mechanism installed 
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NOTH: A drift for remoi in^ and in- 
sttdling the shifter spindle hushing ran 
h(' made from a piece of V» mi diameter 
har. Mat hine the har to a tliameter of 
in. and rut a length of ^4 in 

ASSEMBLY 

1. Install tlu* stutter quadrant springs, 
plungers, and securing c , t»tt« , r pins, then 
install a new O-rmg on tin* spindle. 

2. Lubricate the spindle and ()-riug 
with oil, then insert the spindle in the 
cover. 

3. Assemble the clutch-operating 
meehanisin halls in their recesses and in¬ 
stall the shaft and clutch lever in the 
order shown in the accompanying illus¬ 
tration. Don’t forget to install the spring 
and washer before replacing the cotter 
pin. 



4. Install the distance collar on the end 
of the shifter quadrant shaft, then install 
the clutch ojx*rating mechanism in the 
cover and secure it in place with the 
countersunk screw. 

5. install the distance pieces over the 
studs, then connect the shifter return 
springs and thrust buttons. Install the re¬ 
turn spring cover plate and tighten the 
securing nuts. 

6. Install the gearbox outer cover with 
sealant, tighten the securing screws, and 
install the kick-start lever. 

7. Refill the transmission with oil. 

Gearbox and Kick- 
Starter Mechanism 

DISASSEMBLY 

1. Disassemble the primary drive and 
clutch as previously described. Remove 
the transmission mainshaft nut and key. 

2. Remove the gearbox outer cover, 
noting that the gearbox should first be 
positioned in fourth gear. 

3. Remove the two inner gearbox 
cover retaining screws, then remove the 


entire gearbox assemhlv bv tapping the 
clutch end of the mainshaft with a mallet. 

4 Remove the camplate cotter pin. 
then withdraw the camplate spindle. 

5. Rry off the kick-starter return 
spring and remove the distance piece. 
Withdraw the kick-starter spindle. 

6. Remove the camplate index 

plungei and place it aside. 

7. Remove the selector fork spindle 
and disengage the selector forks from tlu* 
camplate. 

8. Remove the layshaft and kick- 
starter pawl, plunger, and spring. 

9. Drive the mainshaft assembly out 
of the bearing with a soft-faced mallet. 

10. Remove the countershaft sprocket 
as previously described, then drive the 
mainshaft high gear into the gearbox with 
a soft metal drift and hammer. 

11. To remove the mainshaft right 
bearing, heat the cover to 100° C and 
drive it out with a suitable, shouldered 
drift. Install the new bearing while the 
cover is still hot. Replace the securing 
circlip. 

12. To remove the high gear bearing 
on the left side of the machine, pry out 
the oil seal and remove the retaining cir¬ 
clip. Heat the case around the bearing to 
100° C, then drive it out with a suitable, 
shouldered drift. Install the new bearing 
while the case is still hot. Replace the oil 
seal with the lip and spring toward the 
bearing, then replace the retaining cir¬ 
clip. 

13. If it is necessary to replace the 
mainshaft high gear bushing, press it out 
with a drift measuring 5.0 x % in., having 
% in. of one end machined to ,3 /ie in. 
diameter. Install the new bushing with 
the same drift, making certain the bushing 
oil groove is at the gear teeth end. The 
bushing should then be reamed to the size 
given in specifications. 

14. The layshaft right needle roller 
bearing can be removed by heating the 
kick-starter spindle to 100° C and tapping 
it off with a block of wood. 

15. The layshaft left needle roller 
bearing is of the closed-end type and can 
be removed through the countershaft 
sprocket cover plate aperture. Heat the 
ease to 100° C and drive the bearing into 
the gearbox with a suitable drift. Install 
the new bearing while the ease is stdl 
hot. A special drift, for which dimensions 
are given in the accompanying illustra¬ 
tion, must be used to install the new- 
bearing. 



ASSEMBLY 

. I If all replacement bearings have 
been installed with new seals and cir¬ 
clips, install the layshaft thrust washer 
over the needle roller cage, and hold it in 
position vv ith a dab of grease, 

2. Lubricate the mainshaft and lav- 
shaft captive gears, then assemble the 
mainshaft in the inner gearbox cover. 

3. Inst.ill the plunger, spring, and pawl 
on tlu* kick-starter spindle, then insert 
the assembly in the inner gearbox cover 
and slide* tin* layshaft assembly into the 
kick-starter bearing. Remember to install 
tlu* mainshaft distance piece* between the 
mainshaft assembly and the* main bearing 
in the inner cover. 

4. Position the selector forks on the 
shafts as shown in the accompanying il¬ 
lustration and insert the selector fork 
spindle to hold them in position. 



5. Assemble the camplate in the outer 
cover and locate the selector fork rollers 
in their camplate tracks. 

6. Install the camplate spindle and se¬ 
cure it with a new cotter pin. Install tlu* 
camplate index plunger and spring. 

7. Operate tlu* selector forks manually 
to make sure that each selector fork is on 
its appropriate shaft. When the camplate 
is moved to its full extent, both selector 
rollers should move to the full extent of 
the camplate grooves in both directions. 
If not, the selector forks will have to be 
disengaged and reversed. 

8. Install tlu* distance piece over the 
kick-starter shaft, then secure the end of 
the return spring with its retaining screw. 

NOTE: Use a screwdriver to tension 

the return .spring before connecting it 

and installing the return spring plate . 

9. The remainder of the assembly pro¬ 
cedure is a reversal of the disassembly in¬ 
structions. 

Bottom End 

CAMSHAFT SERVICE (ENGINE 
INSTALLED) 

It is not necessary to separate the 
crankcase halves in order to replace tlu* 
camshafts. 

Removal and Installation 

1. Remove the rocker boxes. 

2. Remove the timing cover. 

3. Remove tlu* oil pump (see 'Lubri¬ 
cation Systems”), and temporarily block 
the crankcase holes to prevent oil spil¬ 
lage. Make sure you remember to open 
these holes before reinstalling the oil 
pump. 
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Kickstarter return spring installed 


4. Extract the intake and exhaust cam- 
wheels. The camshaft retaining plates 
can now be seen. 

5. Carefully pull the camshafts out the 
right side of the machine. Make sure the 
breather disc and spring, located behind 
the intake cam, do not fall into the crank¬ 
case. Also, lean the machine to the left 
when removing the cams so that the cam 
followers do not fall into the crankcase. 

6. Assemble the rotary breather valve 
and spring to the new intake camshaft, 
then install both cams, making certain 


that the slot in the end of the intake cam 
fully engages the dog on the breather 
valve. 

7. Reinstall the camshaft retainer 
plates and secure them in place with new 
screws. 

8. The remainder of the assembly pro¬ 
cedure is a reversal of the removal in¬ 
structions. 


Disassembly 

1. Remove the primary chaincase 
cover and disconnect the alternator leads 
under the engine. 

2. Remove the three screws that se¬ 
cure the alternator stator, and pull the sta¬ 
tor off its mounting studs. Do not discon¬ 
nect the leads at this time. 

3. Disassemble the clutch and pri¬ 
mary drive as previously described. Re¬ 
move the stator sleeve and withdraw the 
stator leads. 

4. Remove the gearbox outer cover 
and dismantle the gearbox. 

5. Remove the rocker boxes, cylinder 
head, cylinder barrel, and pistons. 

6. Disconnect the clutch cable and 
remove the carburetor(s). 

7. Remove the contact breaker cover 
and the oil pump, then remove the crank¬ 
shaft pinion. The camshaft pinions can 
also be removed at this time. 

NOTE: The crankshaft pinion nut has 
a right-hand thread , hut the camshaft 
nuts are left-hand threads . 

8. Remove what’s left of the engine 
from the frame. 

9. Clamp the crankcase firmly in a 
vise at the bottom mounting lug and re¬ 
move the bolt and two screws at the cyl¬ 
inder base. 

10. Remove the stud at the front of the 
engine and the two nuts next to the gear¬ 
box housing. 

11. Attach Triumph extractor no. Z151 
and separate the cases. 

12. After the cases are apart, remove 
the crankshaft assembly. Remove the 
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Separating the case halves with tool no. Z151 

breather valve from within the intake 
camshaft bushing in the left case. 

Crankshaftand Connecting Rods 

DISASSEMBLY 

1. Clamp the crankshaft assembly in a 
solt-jawed v ise and place a rag over any 
sharp edges to protect the connecting 
rods. 

2. Unscrew the cap retainer nuts a lit¬ 
tle at a time to avoid distortion, then re¬ 
move the caps and connecting rods. 

NOTE: The connecting rods, caps and 

nut are center-punched to facilitate 

reassembly. 

3. Using a large impact driver, un¬ 
screw the oil tube retainer plug from the 
right end of the big-end journal. If neces¬ 
sary, drill a hole Vh in. deep and Vh in. in 
diameter to eliminate the locking effect 
of the plug center punch. 

A Remove the flywheel bolt next to 
the big-end journal, then pull out the oil 
tube with a hooked piece of stiff wire 
through the flywheel bolt location hole. 

5. Thoroughly clean all parts in sol¬ 
vent, then blow' them drv with com¬ 
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pressed air. Make sure the oil drilKvavs 
are blown clear. 

6. To remove the flywheel, unscrew 
the two remaining bolts and press the 
crankshaft out of the right side plain bear¬ 
ing with a five ton press. 

NOTE: Before removing the flyu heel, 
make certain it is marked for reas¬ 
sembly. 

INSPECTION 

Inspect the big-end journals for any 
signs of scoring, etc., and measure tbe 
journal diameter. Compare with specifi¬ 
cations. Eight score marks can be re¬ 
moved with fine grade emery cloth, but 
make sure all metal filings are removed 
before reassembly. If the scoring is light, 
new connecting rod shell bearings 
should be installed; if the scoring is ex¬ 
tensive, the journals should be reground 
to an appropriate undersize. 

NOTE: The replaceable big-end bear¬ 
ing shells are pre-sizi’d to give the cor¬ 
rect dimensions. Under no circum¬ 
stances should they be scraped , or the 
connecting rod and cap filed to alter 
the bearing dimensions. 

ASSEMBLY 

1. Position the oil tube in the crank¬ 
shaft, aligning the flywheel bolt holes 
with those in the crankshaft. Temporarily 
install one of the* flywheel bolts to secure 
it in position. 

2. Apply thread-locking sealant to the 
oil tube plug and install it in the crank¬ 
shaft. Center-punch the crankshaft op¬ 
posite the slot to lock the plug in posi¬ 
tion. 

3. Heat the flywheel to 100° C, then 
position it over the crankshaft with the 
center punch mark to the right. Turn the 
flywheel through 180° to get it over the 
crankshaft web, then turn it to the correct 
position relative to the crankshaft and 
align the bolt holes. 

*1 Coat the flywheel bolt threads with 
a thread-locking sealant, then install and 
tonpie them to specifications. 


5. If a new or reground crankshaft, or a 
new flywheel was installed, the assembly 
should 1 h- rebalanced. 

6. Check to make sure all the oil drill- 
ways are free from obstruction, then in¬ 
stall the connecting rods and caps. 
Tonpie the retaining nuts to 27 ft lbs. 

7. Last, force oil through the crank¬ 
shaft, right main-bearing journal drillway 
until it is expelled at both big-end bear¬ 
ings. This will provide* assurance that the 
drillway is free from obstruction. 

Camshaft Bushings 

The intake and exhaust camshafts run 
in bronze bushings in the left case and 
are butted directly into the right case. To 
remove the bushings in the left case, a 
tap will be necessary. The ideal size is Vh 
in. diameter x 9 whitworth. 

When a good thread has been cut in the 
hushing, heat the case to 100° C and 
screw in the appropriate bolt. Crip the 
bolt in a vise and tap the case with a soft- 
faced mallet until the bushing is free. 
The replacement bushings are pre-sized 
but will require a light reaming to meet 
specifications. After reaming the new 
bushings, make sure the crankcase is 
thoroughly cleaned to remove any metal 
filings. 

Main Bearings 

To remove the left main bearing heat 
the case to 100° C and drive it out with 
tool no. Z14. The right main bearing prior 
to H65573 is a bronze bushing, and is re¬ 
moved by first removing the lock plate, 
heating the case to 100° C, then driving it 
out with a suitable, shouldered drift It is 
adv isable to replace the left bearing oil 
seal while the engine is apart, even if it 
appears to be in good condition. This is 
installed with the open face outwards. 

To install the left bearing, first make 
sure that its housing is clean, then heat 
the case to 100° C and drive the bearing 
into position with a tubular drift the same 
size as the bearing outer race. A suitable 
size would be 2% in. diameter x 6 in. 
long. 

To install the right bronze bushing, 
heat the case to 100° C and then press the 
bushing into position. Let the* case cool, 
then line-ream the bushing to specifica¬ 
tions. Tool no. Z134 is available for this 
purpose. To use it, the case halves must 
be assembled and the reamer inserted 
through the right main bearing, with the 
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pilot end located in the left main bearing. 
Reamer Z134 is also available in 0.010, 
0.020, and 0.030 undersizes. 

After H65573 the right bearing is the 
ball-type and is removed and installed in 
the same manner as the left bearing. 

After both bearings have been in¬ 
stalled, press the oil seal into the left 
case, open face outwards. 

Assembly 

1. Thoroughly clean the mating crank¬ 
case halves, giving special attention to 
the locating dowels. 

2. Position the left case on two 
wooden blocks, lubricate the main bear¬ 
ing and camshaft bushings and then in¬ 
stall the breather valve and spring in the 
intake cam bushing. Assemble both cam¬ 
shafts, making sure the intake cam slot 
engages the breather valve dog. 

3. Carefully install the crankshaft as¬ 
sembly, making sure the fit in the bearing 
is good. 

4. Apply fresh joining compound to 
the mating surfaces, then position the 
connecting rods in the center and lower 
the right case over the crankshaft. W hen 
the bab es are mated, check to make sure 
the crankshaft and camshafts are not 
binding. The crankshaft should rotate 
freely, while the camshafts should offer 
only slight resistance. 

5. The remainder of the assembly pro¬ 
cedure is a reversal ol the disassembly in¬ 
structions. Make sure all timing pinions 
are correctly located. 



Timing marks (T100C) 



Timing marks (T1(X)K) 


650 AND 750 TWINS 

Engine Removal and 
Installation 

TR6R, TR6C, AND T120R 

1. Turn off the fuel petcock, then dis¬ 
connect and plug the fuel lines. 

2. Remove the three securing bolts 
and the fuel tank. 

3. Remove the main fuse from its 
holder, then disconnect the right and left 
ignition coil leads. 

4. Remove the securing bolts and the 
two ignition coils. Disconnect the oil 
pressure switch on the timing cover. 

5. Remove the attaching nuts and 
bolts, then remove the front and rear 
torque stays from the cylinder head. 

6. Disconnect the tachometer drive 
cable from the right-angle gearbox at the 
front of the engine. 

7. Disconnect the throttle cable at the 
carhuretor(s). 

8. On single carburetor engines, re¬ 
move the air cleaner. 

9. Remove the earburetor(s). 

10. Disconnect the rocker oil feed 
line, taking care not to bend it exces¬ 
sively. 

11. Drain the engine sump, oil tank, 
and transmission. 

12. Disconnect all lines from the oil 
tank. 

13. Back olf the clutch adjustment at 
the handlebar until there is plenty of 
slack, then disconnect the cable at the 
operating arm on the right side of the 
engine. 

14. Remove the exhaust headers and 
mufflers. 

15. Disconnect the final drive-chain 
master link and remove the chain. 

16. Disconnect the two generator 
leads at the bottom of the engine. 

17. Remove the front chainguard se¬ 
curing bolt and loosen the rear mounting 
bolt. Pull the chainguard back several 
inches to get it out of the way. 

18. Remove the four bolts and one nut 
securing the left and right rear engine¬ 
mounting plates. Remov e the plates. 

19. Remov e the nuts and washers from 
one side of the front upper and lower 
mounting plates. 

20. Remove both right-side rocker 
boxes. 

21. Remove the left lower bolts secur¬ 
ing the rear frame to the front frame. 

22. Pull out the front upper and lower 
mounting studs, then lift the engine out 
the left side of the frame. A helper at this 
point will greatly reduce the possibility 
of dropping the engine. 

Installation is basically a reversal of the 
removal procedure. To make sure the 
wiring harness is properly connected, 
refer to the appropriate wiring diagram. 

TR7V, T140V 

1. Shut off the fuel taps, and discon¬ 
nect the fuel lines. Remove the rubber 
cap from the top, center, of the gas tank, 
and remove the sleeve nut below. Take 
the tank off the frame. 

2. Detach the torque stay from the 


engine by removing the two nuts secur¬ 
ing the stay to the cylinder head and re¬ 
moving the bolt and nut from the frame. 

3. Disconnect the tachometer cable 
at the engine. 

4. Remove the header pipes and muf¬ 
flers. 

5. Disconnect the oil pressure switch 
at the timing cover, the clutch cable at 
the engine, the contact breaker, coil, and 
alternator leads. 

6. Remove the carburetor(s) from the 
manifold(s) and pull away from the air 
cleaner. 

7. Drain the oil from the frame back¬ 
bone oil reservoir by means of the drain 
plug at the v ery bottom of the reservoir. 

8. Disconnect the oil feed line from 
the bottom of the reserv oir, and the oil re¬ 
turn line at the top. Disconnect the 
rocker feed line at the top of the reser¬ 
voir. 

9. Drain the oil from the gearbox and 
the primary ehainease. Drain the crank- 
ease sump. 

10. Disconnect the crankcase breather 
hoses at the left, rear of the crankcase by 
loosening the hose clamp screws. 

11. Remove the chainguard by remov¬ 
ing the securing bolt and loosening the 
left side bottom shock absorber bolt. Pull 
the chainguard out of the back of the 
bike. 

12. Remove the drive chain masterlink 
and disengage the chain from the gearbox 
sprocket, 

13. Remov e both footpegs. 

14. Remove the two rear engine 
mounting plates each of which are se¬ 
cured by five nuts and bolts. Remove the 
bottom and front engine mounting studs. 
Note the location of the spacers. For both 
studs, the wide spacer is installed on the 
right side of the motorcycle. 

15. Remove the engine from the left 
side of the frame. 

Installation is essentially the reverse ol 
the removal procedure. Refer to the wir¬ 
ing diagrams in the “Electrical Systems” 
section to insure that all connections are 
correct. Refer to “Tune-Up and Mainte¬ 
nance” for the proper grades and quanti¬ 
ties of oil. 


TOP END 

Removal 
650 TWINS 

1. Remove the fuel tank. 

2. Disconnect the battery terminal 
leads. 

3. Disconnect and remove the secon¬ 
dary ignition coils, taking care not to 
damage the alloy cases. 

4. Remove the front and rear torque 
stays. 

5. Disconnect the rocker oil feed 
line, taking care not to bend it exces¬ 
sively. 

6. Remove the rocker inspection 
caps. 

7. Remove the three nuts from the 
securing studs on the underside of the 
exhaust rocker box. 

8. Remove the exhaust rocker box 
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outer securing bolts and tin* central 
cylinder-head bolts. 

9. Remove the intake rocker box in 
the same manner, noting that the outer 
securing bolts may have to be loosened 
only a little at a time because of clearance 
difficulties. 

10. Make sure to collect the six plain 
washers that fit underneath the securing 
nuts. They often stick to the cylinder- 
head Manges. 

11. Withdraw and lay out the pushrods 
so that they can be installed in their origi¬ 
nal position. 

12. Remove the carburetor(s) and the 
intake manifold. 

13. Remove the exhaust header pipes. 

14. Loosen the cylinder head nuts, a 
little at a time, in a cross pattern. Lift off 
the cylinder head. 


2. Disconnect the wires from the bat¬ 
ters terminals. Remove* the exhaust pijx*s 
and mufllers. 

3. Disconnect the rocker leed line by 
lemoving the domed nut on each rocker 
spindle. 

4. Remove the torque stay by remov¬ 
ing the nut at each rocker box. Remove 
the torque xta> bolt and nut on the Irame. 

5. Remove the rocker box inspection 
covers. Also remove the three nuts from 
the studs beneath each rocker box. Ac¬ 
count for the washer on each of the studs. 

6. Remove the securing bolts on the 
opposite side of each rocker box, and fi¬ 
nally the two larger securing nuts on top. 
Remove the rocker boxes lrom the head. 

7. Remove the pushrods add place 
them in a safe place. 

8. There are ten cylinder head nuts 
and bolts. Loosen each one a single turn 
at a time until they can be turned easily, 
then remove them. Lift off the cylinder 
head. 

9. New O-rings must be used on the 
ends of the pushrod cover tubes. New 
rocker box gaskets should also be used. 
Be sure that the rocker box mating sur¬ 
faces are in gootl condition before refit¬ 
ting. 

Rocker Boxes 

DISASSEMBLY 

1. Carefully drive out the rocker 
spindle, using a soft metal drift. 

2. Remove the rocker arms and 
washers. 

3. Remove the rocker oil seals. 



same manner. 

5. Install a new oil seal on the spindle, 
then coat the whole spindle with oil. 

6. Slide the spindle into seal compres¬ 
sor no. D2221 (or a suitable replacement) 
and through the rocker box, pushing the 
alignment bolt out the other end. Phe 
final positioning of the spindle ma> 
require a few taps with a hammer and solt 
metal drift. 

Valves and Valve Springs 

REMOVAL 

1. Compress the valve springs with the 
spring compressor and remove the split 
retainers with a narrow, straight-slot 
screwdriver. 

2. Remove each valve and spring, 
making certain they are market! and 
matched for reassembly. 

NOTE: The intake and exhaust 
valves are marked IS and LA, jc- 
xpeetively. 

INSTALLATION 

1. Assemble the inner and outer 
springs with the top and bottom cups 
over the valve guide. 

2. Lubricate the valve stem with a lit¬ 
tle graphite oil, then slide the valve into 
position. 

3. Compress the spring and install the 
two retainer halves in the exposed groove 
of the valve stem. 

Valve Guides 

Triumph engines are equipped with 
replaceable bronze valve guides. To re¬ 
move an old guide, use Triumph special 
tool 61-6013 or fabricate one to the di¬ 
mensions given. This is a mild steel bar 
about 5 in. long and 0.5 in. diameter with 
a 1 in. section at one end machined to 5 />a 
in. When installing the new guide, first 
lightly grease the guide then press or 
drive it into place, using the special tool. 
When new valve guides have been in¬ 
stalled, it will be necessary to recut the 
valve seats and grind in the valves. 

NOTE: The intake and exhaust valve 
guides are almost identical in appear* 
a nee, except in length. The shoitei 
guides are for the intake valves and the 
longer unities are for the exhaust 
valves. 


15. Remove the pushrod cover tubes 
and rubber O-ring seals. 

16. Check the tappet guide blocks for 
sharp edges that could cut into the 
pushrod O-ring seals. Smooth out any ol 
these sharp edges or rough areas with a 
fine grade emery' doth. 

17. Remove the copper cylinder-head 
gasket. 

18. Wedge a piece of rubber between 
the intake and exhaust tappets to prevent 
them from falling into the crankcase 
when the cylinder is removed. 

19. Rotate the engine until both pis¬ 
tons are at top dead center, then remove 
the cylinder block attaching nuts at the 
base ol the block. 

20. Carefully lift up the cylinder block 
and, as soon as there is enough room, 
stuff some clean lint-free rags into the 
crankcase openings. At this time it is also 
advisable to fit rubber protectors (or a 
suitable substitute) over the cylinder 
base studs. 

21. Remove the cylinder base gasket 
and make sure the two locating dowels 
arc in position on the crankcase. 

22. Remove the tappets from the cylin¬ 
der block and mark them for reassembly. 

23 Invert the cylinder head on a 
bench, remove the locking bolts, then 
drive out the tappet guide blocks with a 
suitable drift. Make sure the intake and 
exhaust guide blocks are marked lor reas¬ 
sembly, as the exhaust block has drilled 
oilways and the* intake block does not. 

TR7V, T140V 

1. Remove the fuel tank alter shutting 
off the petcocks and disconnecting the 
fuel lines. Remove the carburetor(s) from 
the head. 
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4. If the rocker ball pins require re¬ 
placement, drive them out with a suitable 
drift, then press in the new ones with the 
drilled flat toward the rocker spindle. 



RikUt bov assembly {650, 750 1 win) 

ASSEMBLY 

1. Assemble the rocker boxes using 
Triumph seal compressor D2221 and a 
7 /i6 x 6 in. bolt with one end ground to a 
taper. 

2. Apply grease to two ol the plain 
washers and position them on either side 
of the center spindle bearing boss. 

3. Position the left rocker arm and in¬ 
sert the alignment bolt, then install the 
outer plain and spring washers. 

4. Position the right rocker arm in the 
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Tappets and Guide Blocks 

The only noticeable tappet wear is in 
the center of the Stellite tip. An indenta¬ 
tion greater than 3 /32 in. indicates that the 
tappet should he replaced. 

It is not necessary to remove the guide 
blocks to check wear. Simply rock the 
tappets in their respective guide block 
bores and note the amount of lateral free- 
play; there should be little or no move¬ 
ment. 

Cylinder Barrel 

II there is a difference of 0.13 mm 
(0.005 in.) between any of the bore mea¬ 
surements, the cylinder should be re- 
bored. 

Pistons 

1. Make sure the crankcase opening 
edges are covered with lint-free rags to 
protect the aluminum alloy connecting 
rod from being damaged. 

2. Remove the inner and outer piston 
pin retaining circlips, then attach a piston 
pin removal tool and press out the pin. 

3. Lay out and mark the pistons, pins, 
and retaining circlips for reassembly. 

4. Remove the piston rings one at a 
time by lifting an end of the ring out of its 
groove and holding a thin piece of metal 
between it and the piston. Slide the piece 
of metal around the circumference of the 
piston while at the same time gently lift¬ 
ing the raised part of the ring upwards. 

5. Replacement pistons (650) are avail¬ 
able in three or four oversizes. These 
sizes and the corresponding recom¬ 
mended cylinder bore sizes are given in a 
chart at the end of this section. 

TR7V and T140V pistons are available 
t in four oversizes in increments of 0.010 
in. Also note that the cylinders and pis¬ 
tons for these models are paired up ac¬ 
cording to a three-step grading system 
when the engine is assembled at the fac¬ 
tory. There are three sizes “L” (Low), 
“M” (Medium), and “II” (High). 

Refer to the accompanying illustrations 
for cylinder bore and piston skirt mea¬ 
surement points. Then refer to the “Suit¬ 
able Re-bore Sizes” chart at the end of 
this section. 

6. Install the piston rings one at a time 
over the top of the piston. Note that the 
two compression rings are marked 
“TOP” to ensure correct assembly posi¬ 
tion. This mark must face upwards when 
the rings are fitted. 

7. Position the piston on the connect¬ 
ing rod. 

8. Install one new retaining circlip as a 
stop, then press the piston pin into posi¬ 
tion and install another new circlip on 
the other side. 

NOTE: If there is no alternative and 

the piston pin must be driven into its 

bore , it is advisable to heat the piston 

to 100° C prior to assembly. 

Piston Pin and Small End 
Bushing 

Inspect the piston pin for center “step 
wear,” scoring, or burring, then slide it 
into the small-end connecting rod bush¬ 
ing, and make certain that there is no lat¬ 
eral free-play. If there is, replace the 
bushing in the following manner: 




jy 


750 Twin pislon and cylinder wear measurement points and 
cylinder grading marks 



Piston pin hushing replacement: A, Ixdt; B, tubing 
collar; C, new hushing 

1. Find a threaded bolt approximately 
4 in. in length and a piece ol tubing VA 
in. long with an inside diameter of % in. 

2. Place a suitable washer and the new 
bushing on the bolt, then insert the end 
of the bolt through the old bushing. 

3. Place the piece of tubing over the 
end of the bolt ar.d screw the nut on 
finger-tight. 

4. Centralize the new bushing and 
align the oil drillway with that in the old 
bushing. 

5. Now tighten the nut on the bolt and 

ASSEMBLY 

1. Position new guide block O-ring 
seals at the base of the cylinder block. 

2. Lightly grease the outside surface 
of the exhaust guide block, then carefully 
align the guide block and cylinder locat¬ 
ing holes and drive the block into posi¬ 
tion with Triumph special tool no 61- 
6008 or a suitable drift. 

3. Repeat the above step for the in¬ 
take guide block, then install the locking 
bolts. 

4. After installing the guide blocks, 
make sure that the exhaust guide block 
oil drillways are free from obstruction. 

5. Install the tappets in the guide 
blocks as shown in the accompanying il¬ 
lustration, after thoroughly lubricating 



Tappet and guide block (A) oil passage (B, C) 
alignment 

them with oil. Wedge them into position. 

6. Install the cylinder base gasket, 
making certain that the gasket does not 
obscure the oil feed drillway in the 
crankcase. 

7. Fit ring compressors over the pis¬ 
tons, then carefully slide the cylinder 
down over the pistons. Remove the ring 
compressors as soon as the rings are posi¬ 
tioned within the cylinder. Continue 
lowering the cylinder block and then re¬ 
move the rags in the crankcase openings 
as late as possible. 

8. Install the cylinder base attaching 
nuts. 

9. Replace or anneal the cylinder 
head gasket. 

10. Clean the mating cylinder head 
and cylinder surfaces, then grease the 
gasket and position it on the cylinder. 

11. Coat the tappet guide blocks with 
grease and position the pushrod cover 
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Cylinder he.xl boll lightening order (650) 


tubes with new O-ring seals. 

12. Position the cylinder head and in¬ 
stall the head nuts and holts finger-tight. 

13. Place a small amount of grease in 
the bottom cup of each pushrod, then 
locate the intake pushrods in their re¬ 
spective bores. This will have to be done 
by “feel/* 

14. W hen the pushrods are properly 
positioned, turn the engine over until 
both intake pushrods are level and at the 
bottom of their travel. 

15. Install the intake rocker box. 

16. Repeat the above procedure for the 
exhaust rocker box, noting that the cen¬ 
tral cylinder-head bolts should be tight¬ 
ened to torque specifications before 
tightening the underside securing nuts. 

17. Turn the engine over several times 
to make sure the valves are operating 
properly, then reinstall the torque stays 
and secondary ignition coils. 

18. Connect the rocker oil feed line, 
using either new copper washers or an¬ 
nealed, used ones. 

19. The remainder of the assembly 
procedure is a reversal of the disassem¬ 
bly instructions. Adjust valve tappet 
clearances. 


Clutch 

Service procedures are basically the 
same for the 650 and 750ee twins, except 
that the larger models have a triplex pri¬ 
mary drive chain in place of the duplex 
chain found on the 650. 

DISASSEMBLY 

1. Remove the left exhaust header 
pipe. 

2. Loosen the rear brake adjustment 
until the pedal drops clear of the primary 
cover. 

3. Remove the left footrest. 

4. Drain the oil from the chaincase, 
then remove the chain tension adjuster. 

5. Remove the ten, recessed, cover- 
securing screws and withdraw the cover 
and paper gasket. 

6. Remove the chain tensioner as¬ 
sembly. 

7. The clutch pressure plate is held in 
place by three, slotted adjuster nuts. To 
remove these nuts, slide a knife or screw¬ 
driver blade under the nut anil loosen it 
with Triumph tool no. D364 (supplied 
with tool kit) or a suitable substitute. 
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Removing the clutch nuts 

NOTE: The nuts are fitted with lock¬ 
ing tabs which may be sheared off by 

removal. If so y replace them. 

8. Remove the clutch springs, cups, 
and pressure plate assembly. 

9. The clutch plates can he removed 
with the use of two, narrow, hooked tools 
made of V 32 in. wire. 

INSPECTION 

1. If the thickness of the discs is 0.030 
in. (0.76 mm), or more, less than speci¬ 
fied, they should be replaced. 

2. Check the fit of the plate on the 
shock absorber unit. There should be lit¬ 
tle radial clearance. 

3. Measure the clutch spring length 
and compare with specifications. If a 
spring has shortened by 0.10 in. (2.5 mm) 
or more, replace the whole set. 

ASSEMBLY 

1. Install the clutch plates and discs, 
keeping in mind that the innermost posi¬ 
tion must be occupied by a bonded plate. 

2. Install the cups, pressure plate, 
springs, and slotted adjuster nuts. 

3. True the clutch pressure plate by 
first tightening the pressure-plate, slotted 


adjuster nuts until they are even with the 
clutch pins, and then by kicking with 
engine over and observing the rotation of 
the plate, and then making any necessary 
adjustment until the plate turns evenly If 
the plate wobbles even slightly, it must 
be corrected. 

Primary Drive and Clutch Hub 
DISASSEMBLY 

1. Remove the primary cover as pre¬ 
viously described. 

2. Remove the clutch assembly as 
previously described. 

3. Disconnect the alternator stator 
leads at their snap connectors under the 
engine. 

4. Remove the three, stator securing 
nuts and withdraw the stator from over its 
mounting studs. Unscrew the sleeve nut 
and then the lead can easily be removed. 

5. To remove the rotor, bend hack the 
tab washer, and remove the locknut. 

6. Remov e the rotor key and distance 
piece. 

7. Remove the clutch huh securing 
nut and cup. 

NOTE: Machines prior to serial no. 
1149833 have a tab washer and a dif¬ 
ferent cup washer, rather than the self¬ 
locking securing nut. 

8. Screw' the body of extractor no. 
Z13 into the clutch huh until it bottoms, 
then tighten the center holt until the hub 
is released. 

9. Assemble extractor no. Z151 and 
D662/3 on the engine sprocket and 
tighten its center bolt until the engine 
sprocket is released. 

10. Withdraw the engine sprocket, 
clutch hub, and primary chain together. 

11. Remove the transmission main- 
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Removing the clutch housing 



«- shaft key and check the oil seal for leak¬ 
age. 

INSPECTION 

1. Inspect the clutch shock absorber 
for worn rubbers or punctures. They can 
be removed by prying them out, small 
rubbers first. Replace as necessary. When 
reassembling, apply thread-locking com¬ 
pound to the cover-plate securing screws. 

2. First thoroughly clean the primary 
chain then check it for wear by scribing 
two marks on a flat surface 12 in. apart, 
and centering two pivot pins at the scribe 
marks. Fully compressed, the chain link 
pivot should line up with the marks; fully 
stretched, it should not extend more than 
Va in. beyond the marks. 

3. Check the fit between the shock ab¬ 
sorber spider and the clutch hub splines. 
The spider should be a push fit on the 
clutch hub, with no radial movement. 

4. Check the fit of the engine sprocket 
on the crankshaft in the same manner. 
There should be no radial movement. 

5. Check the clutch hub bearing diam¬ 
eter, rollers, and clutch sprocket bearing. 
Replace any bearing rollers that are pit¬ 
ted or worn. See specifications. 

6. Make sure the shock absorber 
spider is a good fit in the inner and outer 
retaining plates, and that the anus have 
not excessively scored the inner surface 
of the retaining plates. 

ASSEMBLY 

I. Grease the clutch hub and install 


the thrust washer and twenty of the cor¬ 
rect rollers. Do not use l A in. x Va in. 
rollers! 

2. Position the hub and press the 
shock absorber, complete with the three 
threaded pins, on the hub. 

3. Install a new tapered distance col¬ 
lar behind the engine sprocket, with the 
taper toward the crankshaft main bearing 
and oil seal. 

4. Install the transmission mainshaft 
key and tap the clutch hub onto its taper. 

5. Lubricate the primary chain and 
lay it over the clutch sprocket. 

6. Wrap the chain around the engine 
sprocket, then position the sprocket on 
the crankshaft. 

7. Place clutch-locking tool Z13 in 
the clutch plate housing, then install the 
cup washer and self-locking nut. Torque 
the nut to specifications. 

NOTE: On machines before serial no. 

1149833 , install the tab washer with 

the lout' tab in the hole in the shock ab¬ 
sorber spider , install the securing nut 

and bend a tab to lock the nut. 

8. Install the alternator rotor, making 
sure that the key or locating peg is cor¬ 
rect ly positioned. 

9. Install the alternator stator. Put a 
0.008 in. (0.2 mm) feeler gauge between 
each stator pole and the rotor. Turn over 
the engine to make sure that the rotor and 
stator do not touch. 

10. The remainder of the assembly 
procedure is a reversal of the disassem- 
bl v instructions. 

Transmission Countershaft 
Sprocket 

REMOVAL AND INSTALLATION 

1. Disassemble the clutch and primary 
drive as previously described. Remove 
the sprocket cover. 

2. Bend back the tab washer and, 
while holding the rear brake, remov e the 
sprocket securing nut. 

3. Slide off the final drive chain and 
remove the countershaft sprocket. 

4. Make sure the oil seal is in good 
condition, then lubricate the ground boss 
of the new sprocket and position it on the 
transmission mainshaft. 

5. Replace the tab washer, screw on 
the securing nut finger-tight, then, with 
the chain in place, tighten the nut to 
torque specifications. 


6. Oil the bushing that protrudes from 
the mainshaft high gear and install the 
sprocket cover with a new paper gasket. 

7. The remainder of installation is a 
rev ersal of the removal procedure. 

Shifter, Kick-Starter, 
and Clutch Operating 
Mechanisms 

DISASSEMBLY 

1. Remove the right exhaust header 
pipe. 

2. Remov e the right footrest. 

3. Loosen the clutch cable adjust¬ 
ment at the handlebar lever, then discon¬ 
nect the cable end from the operating 
lever in the gearbox outer cover. 

4. Drain the gearbox oil into a suit¬ 
able container. 

5. Put the transmission in high gear. 

6. Remove the top and bottom nuts 
and recessed screws that secure the gear¬ 
box outer cover. Depress the kick-start 
lever slightly and tap the cover lightly 
until it is free. 

7. Loosen the kick-starter cotter pin 
nut a few turns, then drive out the cotter 
pin. 

8. Slide the lever off the shaft and 
remove the kick-starter quadrant and 
spring assembly. 

9. Apply the rear brake, bend back 
the tab washer, and remove the kick- 
starter ratchet pinion securing nut. 

10. Remove the pinion, ratchet, 
spring, and sleev e. 

11. If the kick-starter quadrant is to be 
replaced, drive out the spindle with a 
suitable drift and hammer. Install the 
new spindle so that the kick-starter lever 
location flat is correctly positioned with 
respect to the quadrant. 

12. Remov e the shifter foot pedal from 
the shaft. 

13. Remove the guide plate, plunger 
quadrant, and curved return springs. 

14. Remove the two screws that secure 
the clutch operating mechanism. Remove 
the securing cotter pin and disassemble 
the mechanism. 



Gearbox outer cover assembled 
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Shiftri mechanism (4-sprt*il) 


INSPECTION 

Kick-Starter 

Inspect the ratchet teeth lor burrs, 
chips, or rounded edges. Make sure the 
ratchet spring is in good condition and 
that the tliin-w ailed steel hushing is a 
clearance lit in the kick-start pinoin. Iv\- 
amine the kick-starter stop peg to make 
certain it is firnilv pressed into the inner 
» <>ver and is not distorted in any wax'. 

II it is neccssarx to replace the kick- 
start spindle bushing, heat 11 it* cover to 
l()t) (\ then drive out the bushing with a 
suitable, shouldered drift. Drive* in the* 
new bushing while the cover is still hot. 

Shifter 

If the shifter spindle bushing requires 
replacement (outer cover), heat the cover 
surrounding the bushing to 100° C and 
drive the bushing out with a suitable, 
shouldered drift. Drive in the new bush¬ 
ing before the cover has a chance to cool. 

The inner cover spindle bushing will 
probably never need replacement, since 
it suffers an insignificant amount of wear. 
II it does require replacement, however, 
it will be necessary to tap the bushing, 
heat the cover, install an appropriate bolt 
and them drive it out. 

Clutch Operating Mechanism 

The clutch operating mechanism is 
constant!) immersed in oil, so wear 
should be negligible. Inspect the balls 
lor pitting, etc., and make sure they 
operate smoothly in the plates. 



Clutch ojv rating mcchtinum 


ASSEMBLY 

1. Assemble and install the clutch 
operating mechanism, using the accom¬ 
panying illustration for reference. 

2. Install a new rubber O-ring on the* 
shifter spindle and install the spindle in 
the outer cover bushing, using a few 
drops of oil to aid installation. 

3. Install the two quadrant-return 
springs, making certain they are correctly 
located over the step in the cover. 

NOTE: To facilitate connecting of the 
springs, first install the shifter pedal 
and clamp it in place , thereby allowing 
the quadrant to turn and the springs to 
he compressed. 

4. Install the retainer plate with its 
four securing nuts and lock washers. 

5. Install the plungers and springs, 
taking care that they don’t go springing 
off somewhere during assembly. 

b. Install the kick-starter thin-walled 
steel sleeve, spring pinion, and ratchet. 

7. Install the tab washer and the re¬ 
taining nut, then torque the nut to speci¬ 
fications and lock it by bending up the 
washer tab. Do not overtorquo the nut as 
it mav cause the thin sleeve to collapse. 
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8. Connect the return spring to the 
kick-starter quadrant as shown in the ac¬ 
companying illustration. 

9. Install the spindle in the kick- 
starter bushing and connect the return 
spring to the anchor peg at the rear ol the 
cover. 

10. Install the oil seal over the spindle 
and assemble the kick-starter lever and 
securing cotter pin. 

11. Clean the outer cover joining sur¬ 
face and apply fresh sealing compound. 
Make sure the two locating dowels are in 
position. 



Kickstarler return spring installed 

12. Move the kick-starter lever half¬ 
way through its stroke, then fit the outer 
cover on the gearbox. 


13. Before installing the remaining 
parts, make sure the kick-start lever is 
lull) operational and returns to its 
upright position. 

14. The rest ol the assembly is a re¬ 
verse of the disassembly procedure. 

Gearbox Service 
DISASSEMBLY 

1. Hemove the gearbox outer cover as 
previously described, leaving the gear¬ 
box engaged in high gear. 

2. Remove the right rear engine 
plate. 

3. Bend back the tabs on the lock- 
washer, apply tlu* rear brake, and un¬ 
screw the kick-starter pinion ratchet re¬ 
taining nut from the gearbox mainshaft. 

4. Remove the clutch and primary 
drive as previously described. Don’t 
forget to remove the mainshaft key. 

Refer to tin* appropriate procedures, 
below, for 4-speed or 5-speed service. 
4-Speed: 

5. Remove the large dome nut from 
under the gearbox and withdraw the cam- 
plate indexing plunger and spring. 

6. Remove the alien screw, phillips 
screw, and bolt that secure the inner 
gearbox cover. Tap the cover with a mal¬ 
let until it is free. 

7. Remove the selector fork spindle 
and then withdraw the mainshaft as¬ 
sembly. 

8. Remove the layshaft and remain¬ 
ing gears. 

9. Remove the camplate and spindle 



Goar change spindle 
and plunger assembly 


Selector 

spindle 


Gear pedal 


Quedrapt 


Selector 

forks 



Shifter lurch .iiiimii (5-s|>eetl) 


1. Shift lever locknut 

2. Shifter 

3. Plunger 

4. Complafe quadrant 

5. Shift fork 

6 Shift fork spindle 
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assembly and then remove the two 
bronze thrust washers located over the 
needle roller bearings. 

10. Remove the circular countershaft 
sprocket cover from the primary inner 
cover. Remove the sprocket securing nut. 

11. Drive the mainshaft high gear 
through into the gearbox with a suitable 
drift. Replace the oil seal. 

5-Speed: 

5. Remove the alien bolt, phillips 
screw and bolt and remove the gearbox 
inner cover, tapping it outward with a 
softfaced mallet if necessary. 

6. Remove the engaging dog pinion 
from the countershaft. Remove the circlip 
from the countershaft. 

7. Pull out the shift fork rod, then 
remove the countershaft first gear along 
iWith the shift fork. 

8. Remove the countershaft second 
gear, then remove the mainshaft with its 
first, second, and third gears in position. 

9. Take out the mainshaft fourth gear 
and the countershaft third gear together 
with the two shift forks. 

10. Remove the countershaft fourth 
and fifth gears. 

11. Remove the two thrust washers 
over the countershaft needle bearings: 
one on each countershaft bearing. 

12. To remove the mainshaft high 
gear, remove the plate from the inside 
primary chaincase at the back of the 
clutch. Bend hack the locking plate, and 
unscrew the sprocket nut. Drive the high 
gear into the box with a soft-faced mallet 
or drift. 

13. Remove the camplate plunger nut 
at the bottom of the transmission case, 
and take out the spring and plunger. Re¬ 
move the camplate from the gearbox. 

14. Carefully inspect the condition of 
the mainshaft oil seal after removing the 
gearbox sprocket. 

MAINSHAFT BEARINGS 

The mainshaft bearings are press-fit 
into their housings and are retained by 
spring circlips to prevent sideways mo¬ 
tion due to end thrust. To remove the 
right bearing, remove the circlip, heat the 
cover to 100° C, and drive the bearing out 
with a suitable, shouldered drift. Install 
the new bearing while the cover is still 
hot. Reinstall the circlip. 


To remove the high gear bearing on the 
left side, pry out the large oil seal, then 
remove the retaining circlip. Heat the 
case around the bearing to 100° C, then 
drive the bearing out with tool no. Z15 or 
a suitable, shouldered drift. Install the 
new bearing while the base is still hot. 
Install the circlip and press in a new seal. 

To replace the high gear bushing, (4- 
speed transmission) press it out with a 
suitable, shouldered drift. This drift can 
be fabricated by machining % in. on one 
end of a % in. x 5 in. bar to I3 /ie in. diame¬ 
ter. The bushing must be pressed out 
from the tooth side of the gear. Install the 
new bushing in the same manner, mak¬ 
ing sure the oil groove in the bushing is 
on the tooth side of the gear. Ream the 
bushing to the size given in specifica¬ 
tions and make sure any filings are re¬ 
moved from the case before reassembly. 

LAYSHAFT BEARINGS 

Remove the right bearing by heating 
the cover to 100° C and pressing or driv¬ 
ing it out with a drift similar to the one 
shown in the accompanying illustration. 
Press in the new bearing, while the cover 
is still hot, from the inside of the cover 
until 0.073-0.078 in. of the bearing pro¬ 
trudes, as shown in the accompanying 
illustration. 

Remove the left bearing by heating the 
cover housing to 100° C and driving it 
through into the gearbox with a suitable 
drift inserted through the countershaft 



sprocket aperture. Press the new bearing 
into place while the cover is hot. It must 
protrude 0.073-0.078 in. inside the gear¬ 
box. 

MAINSHAFT HIGH GEAR 
BEARINGS (5 SPEED) 

The mainshaft high gear is fitted with 
two caged needle bearings (one in each 
end). Press them out and in together with 
a drift of the dimensions shown in the 
illustration. 
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High gear needle bearing drift dimensions 

ASSEMBLY 

4-Speed 

1. Drive a new oil seal up to the main 
bearing with the lip and spring toward 
the bearing. 

2. Press the high gear into the bear¬ 
ing. 



3. Lubricate the ground taper of the 
countershaft sprocket with oil and slide it 
on to the high gear. Screw on the secur¬ 
ing nut finger-tight. 

4. Connect the final drive chain over 
the sprocket, then tighten the securing 
nut to specifications with tool no. Z63 or a 
suitable substitute. 

5. Lubricate the extended nose of the 
high gear with oil, then reinstall the 
sprocket cover with a new paper gasket. 

6. Lubricate the camplate spindle 
and install it in its housing within the 
gearbox. 

7. Assemble the camplate plunger 
and spring in the domed retaining nut 
and screw it into position under the gear¬ 
box. Don’t forget the fiber washer. 

8. Locate the camplate plunger in the 
notch between second and third gear. 

9. Position the thrust washer over the 
inner needle roller bearing. Coat the 
washer with grease to hold it in place and 
note that the grooved surface of the 
washer should be toward the layshaft. 

10. Lubricate the captive mainshaft 
and layshaft gears, then assemble them in 
a cluster as shown in the accompanying 
illustration. 

11. Grease the camplate rollers, then 
position them on the selector forks as 
shown in the accompanying illustration. 
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Layshaft bearing installation 
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Installing lln* gearbox components (■l-sjx , ecl) 


NOTH: The selector fork u ith the 
smaller radius is for the mainshaft 
cluster. 

12. Install the mainshaft and layshaft 
cluster in the gearbox. As the shafts are 
being located in their respective bear¬ 
ings, the gears should be slid into posi¬ 
tion and aligned so that the selector fork 
rollers engage the camplate and the se¬ 
lector forks are approximately aligned. 

13. Lubricate the selector fork spindle 
with oil, then slide it through the forks, 
shoulder end first, until it is fully situated 
in the gearbox housing. 

14 Make sure the camplate quadrant 
is moving freely in the inner cover, then 
position the layshaft thrust washer oxer 
the bearing in the inner cover. Hold it in 
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place by smearing it with grease. 

15. Thoroughly lubricate all parts in 
the gearbox w ith a pressure oil can, then 
apply fresh sealer to the joining surface of 
the gearbox. Make sure the two locating 
dowels are in position. 

16. Begin to install tin* inner cover as¬ 
sembly, and when the joining surfaces 
are about l A in. apart, position the cam¬ 
plate quadrant in the middle point of its 
travel, and quickly complete the installa¬ 
tion. This will align the camplate middle 
tooth with the mainshaft centerline. 

17. Install the gearbox securing screws 
and nut, then temporarily install the gear¬ 
box outer cov er assembly and check out 
the gearbox operation. II there is a prob¬ 
lem, chances are the quadrant teeth are 


not correctly engaged with the camplate 
pinion. 

. 18. The remainder of the assembly 

procedure is a reversal of the disassem¬ 
bly instructions. 

5-Speed 

1. Replace the camplate after lubri¬ 
cating the camplate spindle with some 
gearbox oil. 

2. Refit the mainshaft oil bearing not¬ 
ing that the lip faces the mainshaft bear¬ 
ing. A new oil seal must always be used. 

3. Push the mainshaft high gear into 
the bearing. Put some transmission oil on 
the tapered boss of the gearbox sprocket 
and place it on its shaft, in place, then 
replace the sprocket nut, tightening it by 
hand lor the time being. 

4. Run tin* drive chain over the gear¬ 
box sprocket. Apply the rear brake and 
tighten the sprocket nut as tight as pos¬ 
sible. 

5. Lubricate the end of the high gear 
which protrudes into the primary chain- 
case, and relit the cover plate. A new 
paper gasket should be used. 

6. Replace the thrust washer ov er the 
inner needle bearing. The grooved sur¬ 
face of the thrust washer must lace the 
countershaft. The washer may be held in 
place by smearing the rear surface with a 
bit of grease. 

7. Refer to the accompanying illustra¬ 
tion, and set the camplate in the “neu¬ 
tral’* position, and refit the cam plunger, 
spring, and bolt on the bottom of the 
gearbox. 



8. With gearbox oil, lubricate the 
needle bearing in the high gear and tin* 
countershaft bearing. Plat e the mainshaft 
high gear onto the mainshaft. Also refit 
the shift fork to the mainshaft. .Vote that 
the three shift forks are all different, and 
this one has a large engaging pin and no 
cutaway on the housing. 

9. Insert the mainshaft assembly into 
the high gear, engaging the pin on the 
shift fork with the camplate groove, t’se 
onto the mainshaft. Also refit the shift 
fork to the mainshaft. Note that 10. Re¬ 
place the countershaft with its two high¬ 
est gears into the gearbox, engaging these 
gears with their mainshaft counterparts. 
Note that none of the sliding gear dogs 
will be engaged if the transmission is set 
at neutral. 

11. Refit the countershaft third gear 
and its shift fork. This shift fork has a 
large engaging pin and a cutaway on the 
housing. Refit the* mainshaft third gear 
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seal and roller hearing (5-speed) 

10. 5?h gear 

11. Mainshaft 

12. Countershaft 

13. 1st gear countershaft 

shift fork 

14 3rd gear countershaft 
shift fork 

15. Mainshaft shift fork 

16. Countershaft dag pinion 


Gearbox mainshaft oil 

1. 1 st gear (Mainshaft) 

2. 2nd gear 

3. 3rd gear 

4. 4th gear 

5. 5th gear 

6. 1st gear (Countershaft) 

7. 2nd gear 

8. 3rd gear 

9. 4fh gear 

and engage it with the corresponding 
countershaft gear. 

12. Lubricate the countershaft second 
gear bushing and replace the gear on the 
countershaft. 

13. Replace the first and second gears 
onto the mainshaft. Refit the countershaft 
first gear with its shift fork. Note that this 
shift fork has the smaller engaging pin. 

14. Insert the shift fork rod. Replace 
the circlip on the end of the countershaft, 
and replace the engaging dog pinion 
against the circlip. 

15. Turn the camplate coun¬ 
terclockwise (relative to a rider on the 
machine), which will place the transmis¬ 
sion in first gear. Note that the engaging 

c dog pinion on the countershaft will mesh 
with the dogs on the countershaft first 
gear, groove facing the countershaft. 

16. Insure that the camplate quadrant 
operates freely. Replace the thrust 
washer over the needle bearing for the 
countershaft in the gearbox cover. 

17. Lubricate all moving parts in the 
gearbox with transmission oil. Apply 
some gasket compound to the gearbox 
mating surfaces. Begin refitting the inner 
cover. When the inner cover is about V 4 
in. away from the mating surfaces, posi¬ 
tion the camplate quadrant as shown 
using the special tool (60-6128). If not 
available, line up the top edge of the sec¬ 
ond tooth on the quadrant with an imagi¬ 
nary horizontal line through the center of 
the gearshift spindle housing. This hous¬ 
ing is at the extreme forward part of the 
inner cover, and is shown occupied by 
the special tool in the illustration of the 
inner cov er. 

18. Refit the inner cover securing bolt 
and screws tightening them lightly. As¬ 
semble the outer cover and gearshift 
lever and check that the shifter operates 
properly. If not, it is probable that the 
quadrant teeth are not properly engaged 
with the camplate gear. 

19. Assuming that the shifting is work¬ 
ing properly, tighten the inner cover se¬ 
curing bolt and screws, and refit the kick- 
starter assembly, the outer cover, and 
refill the gearbox and primary chaincase 
with the correct amounts and grades of 
oil. 





Installing the gearbox inner cover while aligning quadrant 


Bottom End 

DISASSEMBLY 

1. Remove the primary chaincase 
cover and disconnect the alternator leads 
under the engine. 

2. Remove the three screws that se¬ 
cure the alternator stator, and pull the 


move the stator sleeve and withdraw the 
stator leads. 

4. Remove the gearbox outer cover 
and dismantle the gearbox. 

5. Remove the rocker boxes, cylinder 
head, cylinder barrel, and pistons. 

6. Disconnect the clutch cable and 
remove the carburetor(s). Remove the 

stator off its mounting studs. Do not dis- timing cover. Note that the screws are of 
connect the leads at this time. different lengths. 

3. Disassemble the clutch and pri- 7. Remove the contact breaker cover 
mary drive as previously described. Re- and the oil pump, then remove the crank- 
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Removing llu* crankshaft pinion 



Removing the camplate pinions with tool no. D2213 

shaft pinion. Tin* camshaft pinions can 
also be removed at this time. 

NOTE: The camshaft pinion nuts arc 
left-hand threads. The crankshaft nut 
has a right-hand thread. 

8. Remove what’s left of the engine 
from the frame. 

9. Remove the crankcase filter and 
oil-way plug. 

10. Clamp the crankcase firmly in a 
vise at the bottom mounting lug and 
remove the three bolts and two screws 
near the cylinder base. 

11. Remove the four remaining studs 
and the two nuts next to the gearbox 
housing. 



Separating the cave hiihes 
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12. Attach Triumph extractor no. 61- 
6064 and separate* the cases. 

13. Remove the breather valve from 
within the intake camshaft bushing in the 
left case. 

CRANKSHAFT AND CONNECTING 
RODS DISASSEMBLY 

1. Clamp the crankshaft assembly in a 
soft-jawed vise and place a rag over any 
sharp edges to protect the connecting 
rods. 

2. Unscrew the cap retainer nuts a lit¬ 
tle at a time to avoid distortion, then re¬ 
move the caps and connecting rods. 

NOTE: The connecting rods , caps, 
and nut are center-punched to facili¬ 
tate reassembly. 

3. Using a large impact driver, un¬ 
screw the oil tube retainer plug from the 
right end of the big-end journal. If neces¬ 
sary, drill a hole Vh in. deep and Vh in. in 
diameter to eliminate the locking effect 
of the plug center punch. 

4. Remove the flywheel bolt next to 
the big-end journal, then pull out the oil 
tube with a hooked piece of stiff wire 
through the flywheel bolt location hole. 

5. Thoroughly clean all parts in kero- 
sine or a cleaning solvent, then blow 
them dry with compressed air. Make sure 
the oil dr Always arc blown clear. 

6. To remove the flywheel, unscrew 
the two remaining bolts and press the 
crankshaft out of the right-side bearing 
with a five ton press. 

NOTE: Before removing the fly¬ 
wheel, make certain it is marked for 
reassembly. 

INSPECTION 

Inspect the big-end journals for any 
signs of scoring, etc., and measure the 
journal diameter. Compare* with specifi¬ 
cations. Light score marks can be re¬ 
moved with fine-grade emery cloth, but 
make sure all metal filings arc* removed 
before reassembly. If the scoring is light, 
new connecting rod shell bearings 
should be installed; if the scoring is ex¬ 
tensive, the journals should be reground 
to an appropriate undersize. 

NOTE: The replaceable big-end bear¬ 
ing shells are pre-si zed to give the cor¬ 
rect dimensions. Under no circuin¬ 
stances should they be scraped, or the 


connecting rod and rap filed to alter 
the bearing dimensions. 


ASSEMBLY 

1. Position the oil tube in the crank¬ 
shaft, aligning the flywheel bolt holes 
with those in the crankshaft. Temporarily 
install one of the flywheel bolts to secure 
it in position. 

2. Apply thread-locking sealant to the 
oil tube plug and install it in the crank¬ 
shaft. Center-punch the crankshaft op¬ 
posite the slot to lock the plug in posi¬ 
tion. 

3. Heat the flywheel to 100° C, then 
position it over the crankshaft with the 
center punch mark to the right. Turn the 
flywheel through 180° to get it over the 
crankshaft web, then turn it to the correct 
position relative to the crankshaft and 
align the bolt holes. 

4. Coat the flywheel bolt threads with 
a thread-locking sealant, then install and 
torque them to specifications. 

5. If a new or reground crankshaft, or a 
new flywheel was installed, the assembly 
should be rebalanced. 

6. Check to make sure all the oil drill- 
wavs are free from obstruction, then in¬ 
stall the connecting rods and caps. 
Torque the retaining nuts to 28 ft lbs. 

7. Last, force oil through the crank¬ 
shaft, right main-bearing journal drillvvay 
until it is expelled at both big-end bear¬ 
ings. This will provide assurance that the 
drillvvay is free from obstruction. 

CAMSHAFT BUSHINGS 

The intake and exhaust camshafts run 
in bronze bushings. 

To remove the bushings in the left 
case, a tap will be necessary’. The ideal 
size is Vh in. diameter x 9 whitvvorth. 

When a good thread has been cut in the 
bushing, heat the case to 100° C and 
screw in the appropriate bolt. Grip the 
bolt in a vise and tap the case with a soft- 
faced mallet until the bushing is free. 
The replacement bushings are pro-sized 
but will require a light reaming to meet 
specifications. After reaming the new 
bushings, make sure the crankcase is 
thoroughly cleaned to remove any metal 
filings. 

To remove the bushings in the right 
case, heat the area around the bushing to 
100° C, then drive it out with a suitable, 
shouldered drift. Install the new bushing 
while the ease is still hot, making sure 
the oil drillvvay holes are aligned. 

MAIN BEARINGS 

To remove the left main bearing, heat 
the ease to 100" C and drive it out with 
tool no. Z14 Only the right main bearing 
spool remains in the cast*, and is removed 
by first removing the lock plate, heating 
the case to 100° C, then driv ing it out 
with tool no. Z162 or a suitable, shoul¬ 
dered drift. It is advisable to replace the 
left bearing oil seal while the engine is 
apart, even il it appears to be in good con¬ 
dition. 

To install the left and right bearings, 
first make sure that their housings are 
clean, then heat the cases to 100° C and 
drive the bearings into position with a 
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Left main bearing oil seal installation 

tubular drift the same size as the bearing 
outer race. A suitable size would be 2% 
in. diameter x 6 in. long. 

After both bearings have been in¬ 
stalled, press the oil seal into the left 
case. This is installed with the spring 
side facing away from the bearing. 

ASSEMBLY 

1. Thoroughly clean the mating crank¬ 
case halves, giving special attention to 
the locating dowels. Install the oilway 
plug. 

2. Position the left case on two 
wooden blocks, lubricate the main bear¬ 
ing and camshaft bushings and then in¬ 
stall the breather valve and spring in the 
intake cam bushing. Assemble both cam¬ 
shafts, making sure the intake cam slot 
engages the breather valve dog, if fitted. 

3. Carefully install the crankshaft as¬ 
sembly, making sure the fit in the bearing 

ds good. 

4. Apply fresh joining compound to 
the mating surfaces, then position the 
connecting rods in the center and lower 
the right case over the crankshaft. When 
the halves are mated, check to make sure 
the crankshaft and camshafts are not 
binding. The crankshaft should rotate 
freely, while the camshafts should offer 
only slight resistance. 

5. The remainder of the assembly pro¬ 
cedure is a reversal of the disassembly in¬ 
structions. Torque all bolts and nuts to 
specifications. 


T150 

Engine Removal 
and Installation 

1. Remove the fuel tank. 

2. Drain the oil tank and crankcase. 
Remove the oil cooler. 

3. Disconnect the rocker box oil lines, 
then disconnect the oil supply lines from 
underneath the rear of the crankcase. 

4. Remove the carburetors and ex¬ 
haust header pipes. 

5. Unbolt and remove the right-side 
footpeg. 

6. Unscrew the retaining bolt at the 
front of the chainguard, remove the lower 
left-side shock absorber mounting nut, 
and remove the chainguard. 

7. Remove the masterlink and pull 
the drive chain off the countershaft 
sprocket. 

8. Disconnect the alternator and con¬ 
tact breaker point leads at their connec¬ 
tors. Remove the spark plugs. 

9. Turn the cable adjuster at the 
clutch lever all the way in until the cable 
is completely slack. Take out the four, 
clutch, inspection-cover retaining screws 
and disconnect the clutch cable from the 
release lever. 

10. Disconnect the tachometer cable 
from the tachometer drive at the front of 
the crankcase. 

11. Pull the engine breather tube off at 
the rear of the inner primary' chaincase. 

12. Unscrew the pinch-bolt and pull 
the brake pedal off its shaft. 

13. Unscrew the nut from the kick- 
start lever shaft and drive out the locating 
pin by tapping on the end of the threads 
with a small hammer. Remove the kick- 
starter lever. 

14. Unscrew the five bolts and nuts 
from the right-side rear engine mount 
plate. Unscrew the swing arm shaft nut 
and remove the plate. It is not necessary 
to remove the left mount plate. 

15. Unscrew the nut from the long 
engine mount bolt underneath the crank¬ 
case and drive the bolt out. Note the posi¬ 
tion of the spacer between the crankcase 
and frame lug before removing the bolt. 

16. Support the engine and remove 


the engine mount bolt at the front frame 
down-tube. Raise the engine slightly and 
remov e it from the left side of the frame. 

Installation is in reverse order of re¬ 
moval. The following points should be 
noted: 

1. Be sure to reinstall the engine 
mount spacers and washers in their origi¬ 
nal positions. 

2. When connecting the oil lines un¬ 
derneath the crankcase, the smaller (de¬ 
livery) oil line is attached to the small, 
straight, junction pipe, and the larger 
(scavenge) line is attached to the stepped- 
down junction pipe. 

3. Adjust the clutch cable free-play at 
the handlebar lever after the cable has 
been reconnected. 

4. Adjust the rear brake after the pedal 
has been installed. 

NOTE: Before starting the engine , 
Vi pt of oil should be poured into the 
crankcase. The oil can be added 
through the timing plug aperture in 
the right case. 

Top End 
REMOVAL 

The cylinder head and barrel on the 
Trident can be removed with the engine 
in the frame. The procedure is as follows: 

1. Turn off the fuel taps and discon¬ 
nect the lines. Remove the metal strip 
running down the center of the fuel tank 
(early models) or the rubber plug at the 
top of the tank (later models). Unscrew 
the retaining nut and remove the tank. 

2. Loosen the oil line clamps at the 
oil cooler and pull the lines off their con¬ 
nector pipes. Mark the lines and pipes to 
facilitate correct reassembly. Do not un¬ 
screw the large hexagonal connectors 
from the cooler. Unbolt the oil cooler 
bracket from the frame and remove the 
cooler. Note that the bracket is insulated 
from the frame with rubber bushings to 
protect the cooler from vibration. 

3. Disconnect the throttle cable from 
the linkage at the carburetors and discon¬ 
nect the choke cable at the handlebar 
lever. Loosen the carburetor-to-intake 
manifold clamps and remove the carbu¬ 
retors as a unit. 

4. Unscrew the exhaust header pipe 




Timing gear mark alignment (750 Twin) 
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nuts at the cylinder head. Disconnect the 
mufflers from the pipes and remove the 
header pipe assembly. 

5. Unbolt and remove the top engine 
mount (cylinder head stay). 

6. Unscrew the two acorn nuts that 
secure the rocker oil feed lines to the 
rocker shafts and tie the pipes out of the 
way. Remove the access covers and com¬ 
pletely loosen the valve adjusters to re¬ 
lieve the head studs of valve spring pres¬ 
sure. 

7. Remove the two, small end bolts 
and three nuts (at the underside of the cyl¬ 
inder head) that secure the rocker boxes 
to the head. Loosen the head bolts and 
nuts gradually, in the sequence shown, 
and then lift off the rocker boxes. 

8. Remove the spark plugs, unscrew 
the remaining cylinder head bolts, and 
lift the head carefully off the studs. Re¬ 
move the pushrod tubes and pushrods. 

9. To prevent the tappets from falling 
into the crankcase when removing the 
barrel, wrap electrical tape around the 
top of each tappet. 

10. Loosen the cylinder-barrel retain¬ 
ing nuts gradually, in the sequence 
shown, to prevent distortion. Lift the bar¬ 
rel carefully off the crankcase, taking care 
to support the pistons as they are exposed 
by the cylinders so that they won’t be 
damaged on the crankcase flange. Mark 
the tappets so they can be replaced in 
their original positions. This is very im¬ 
portant. 

11. Remove the piston wrist pin cir- 
clips, heat the piston crown, and remove 
each piston, marking it for location 
(L,R,C) and mark the front or back for 
position. 

12. To disassemble the rocker mecha¬ 
nism, tap the rocker shafts out from the 
threaded end. Be sure to install the thrust 
washers and springs in their correct posi¬ 
tions when assemblying. 

Cylinders 

Maximum allowable wear is 0.005 in. 

Pistons 

These are available in four oversizes, 
in increments of 0.010 in. 

Tappets 

The tappet guide blocks, pressed into 
the base flange of the cylinder, should 
not normally need replacement. If it does 
become necessary to replace them, the 
dowels must be drilled out and the cylin¬ 
der must be heated before the guides can 
be pressed out. New dowels will have to 
be used along with the new guides. 

INSTALLATION 

1. Carefully install the rings on the 
pistons. Note that the compression rings 
are tapered, and the work “top” must be 
installed facing up. 

2. Be sure to coat each moving part 
with fresh engine oil or assembly lube 
during installation. 

3. Warm the pistons and install them, 
in their original positions on the connect¬ 
ing rods. Insert the wrist pins before the 
pistons have a chance to cool. Install new 
circlips and make sure that they are prop¬ 
erly seated. 
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Engine and Transmission Specifications—TR25W 


PISTON 

Material 

Compression ratio 
Clearance (Ixittom of skirt) 

Clearance (top of skirt) 

(Doth measured on major axis) 

PISTON RINGS 

Material—compression (top) 

Material—compression (center) 

Material—scraper 

Width—compression (top and center) 

Width—scraper 

Depth—compression (top and center) 

Depth—scraper 
Clearance in groove 
Fitted gap—( maximum) 

Fitted gap—(minimum) 

Connecting rod (length between centers) 
Internal die of small end 

CYLINDER BARREL 
Material 

Bore size (standard) 

Stroke 

Oversizes 

CYLINDER HEAD 
Material 
Inlet port size 
Exhaust port size 

CAMSHAFT 

Journal diameter (right- and left-hand) 

Cam lift (inlet) 

Cam lift (exhaust) 

Base circle radius 

CAMSHAFT BUSHINGS 
Bore diameter (fitted) 

Outside diameter 
Camshaft clearance 

CRANKSHAFT 
End float 

VALVES 

Seat angle (inclusive) 

Head diameter (inlet) 

Head diameter (exhaust) 

Stem diameter (inlet) 

Stem diameter (exhaust) 

VALVE CU1DES 
Material 
Bore diameter 
Outside diameter 
Length 

Cylinder head interference fit 

VALVE SPRINGS 
Free length (inner) 

Free length (outer) 

Fitted length (inner) 

Fitted length (outer) 

VALVE TIMING 

Tappets set to 0.015 in. (0.381 mm) for 
checking purposes only: 

Inlet opens BTDC 
Inlet closed ABDC 
Exhaust opens BBDC 
Exhaust closes ATDC 

BEARING DIMENSIONS 
Clutch roller (25) 

Con-rod big-end bearing—running clearance 
Con-rod big-end—crank diameter 
Crank undersizes 

Con-rod small-end bush (bore 
Crankcase bearing (drive-side) 

Crankcase bearing (timing-side) 

Crankcase diameter (drive-side and timing side) 
Gearbox Invshaft bearings (drive-side and 
timing side) 

Gearbox lavshaft diameter (drive-side and 
timing side) 

Gearbox mainshaft bearing (drive-side) 

Gearbox mainshaft bearing (timing-side) 

Gearbox mainshaft diameter (drive-side) 
Gearbox mainshaft diameter (timing-side) 
Gearbox sleeve pinion (internal diameter) 
Gearbox sleeve pinion (external diameter) 

Piston pin diameter 


“Lo-Ex" aluminum 
10 : 1 

0 0023-0.0028 in (0.05842-0.07112 mm) 
0.00-12-0.0053 in. (0.10668-0 13462 mm) 


Brico BSS 0.5001 cast iron 

Brico 8 cast iron 

Brico BSS 0.5001 cast iron 

0.0625 in. (1.5875 mm) 0.0615-0.0625 in.) 

0.125 in. (3.175 mm) (0.121-0.125 in.) 

0.108-0 114 in. (2 7-132-2.8956 mm) 

0.09-1-0.100 in. (2.3876-2.540 mm) 

0.001-0.003 in. (0.0251-0.0762 mm) 

0.013 in. (0.3302 mm) 

0 009 in. (0 2283 mm) 

5.312 in. ( 134.92 mm) 

0.6892 in. < 17.51 mm) 

Aluminum alloy with austenitic iron liner 
67 mm 
70 mm 

mm and I mm 

Aluminum alloy 
1.125 in. (28.575 mm) 

1.25 in. (31.75 mm) 


0.7480-0.7485 in. (18.9992-19.0119 mm) 
0.345 in. (8.763 mm) 

0.336 in. (8.534 mm) 

0.906 in. (23.0124 mm) 


0.7492-0.7497 in. (19.0297-19.04238 mm) 
0.908-0.909 in. (23.0632-23.0886 mm) 
0.0007-0.0017 in. (0.01778-0.04318 mm) 


0 002-0.005 in. (0.0508-0.127 mm) 


90° 

1.450-1.455 in. (36.830-36.957 mm) 
1.312-1.317 in. (33.3248-33.4518 mm) 
0.3095-0.3100 in. (7.861-7.874 mm) 
0.3090-0.3095 in. (7.848-7.861 mm) 


II id ural 5 

0.3120-0.3130 in. (7.9248-7.950 mm) 
0.5005-0.5010 in. ( 12.7127-12.7254 mm) 
1.844 in. (46.8376 mm) 

0.0015-0.0025 in. (0.0381-0.0635 mm) 


1.400 in. (35.56 mm) 
1.750 in. (44.45 mm) 
1.262 in. (32.0548 mm) 
370 in. (34-798 mm) 


51° 

68 * 

78° 

37* 


0.1875 x 0 1875 in. (4 7025 x 4.7025 mm) 
0.0005-0.0015 in. (0 0127-0.0381 mm) 

1 4375-1.4380 in. (36.5125-36.5252 mm) 

0.010, 0.020. and 0.030 in. (0.254, 0 508, and 
0.762 inm) 

0.6890-0.6894 in. (17.5006-17.61 OS mm) 

25 x 62 17 mm 
25 x 62 x 17 mm 

0.9841-0.9844 in. (24 9961-22 0038 mm) 

0.5 x 0 625 x 0.8125 in .(12.7 x 15.875 x 20.6375 
mm) 

0.6245-0.625 in. (15.8623-15.8750 mm) 

30 x 62 x 16 mm 

0.625 x 1.5625 x 0.4375 in. (15.875 x 39.2875 x 
11.1125 mm) 

0.7485-0 749 in. (19.0119-19 0246 mm) 

0 6245-0.625 in. (15.8623-15 8750 mm) 
0.752-0.753 in ( 19.1008-19.1262 mm) 

1 179-1.180 in. (29 9466-29.9720 mm) 
0.6882-0.6885 in. (17 4803-17.4879 mm) 






Correct cam follower positions (Trident) 


4. Install the tappets in their original 
positions. Wrap a piece of tape around 
the top of each tappet stem to prevent it 
from falling into the crankcase as the cyl¬ 
inder is installed. Make sure that the oil 
holes in the tappet stems line up with the 
oil holes in the guide blocks, as shown. 

5. Install a new cylinder base gasket 
on the crankcase flange. Stagger the end 
gaps of the piston rings 120° apart and oil 
the rings liberally. Bring the center pis¬ 
ton up to top dead center and install a 
ring compressor. Slide the cylinder down 
over the piston. Raise the outside pistons 
as far as possible without accidentally 
pulling the center piston out of its bore. 
Install the outer pistons and seat the cyl¬ 
inder against the crankcase. Tighten the 
cylinder retaining nuts gradually, in the 
proper sequence, to 20-22 ft lbs. 



Pushrod tube assembly (Tridenl) 

6. Remove the tape from the tappets 
and fit the pushrod tubes over the tappet 
guides. Make sure that the rubber seals at 
either end of the tubes are in good condi¬ 
tion. 

7. Install a new head gasket on the 
cylinder with the ribs facing down (to¬ 
ward the cylinder). Install the cylinder 
head carefully over the studs and onto 
the cylinder. Fit the four outer head bolts 
loosely. Insert the pushrods onto their 
tubes. Make sure that the pushrods line 
up evenly. This is very important . 

8. Install the rocker boxes on the 
head using new gaskets. Coat only one 
side ol the gaskets with cement. Make 
sure that the pushrods are properly 
seated in the rocker arms. 
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Engine and Transmission Specifications—TR25W (cont.) 


CLUTCH 

Type 

Number of plates: 

Driving (bonded segments) 

Driven (plain) 

Overall thickness of driving plate and segments 
Clutch springs 

Free length of springs 

Clutch pushrod (length) 

Clutch pushrod (diameter) 

Multi-plate with integral cush drive 

4 

5 

0.167 in. (4.242 mm) 

4 

1.65685 in. (42.0687 mm) 

9.0 in. (228.6 mm) 

0.1875 in. (4.7025 mm) 

Engine Specifications- 

—T100C and T100R 

PISTONS 

Material 

Aluminum alloy die casting 

Clearance: 

From H.40833 Before H.49833 

Top of skirt 

0 0050-0.0072 in. 0.0075-0.0085 in. 

Bottom of skirt 

0.0030-0.0045 in. 0.002-0.003 in. 

Piston pin hole diameter 

0 6882-0.6886 in. 0.6882-0.6886 in. 

PISTON RINGS 

Material 

Cast iron 

Compression rings (taper faced): 

Width 

0.0615-0.0625 in. 

Thickness 

0 092-0.100 in. 

Fitted gap 

0 010-0.014 in. 

Clearance in groove 

0.001-0 003 in. 

Oil control ring: 

Width 

0.124-0.125 in. 

Thickness 

0.092-0.100 in. 

Fitted gap 

0 010-0.014 in. 

Clearance in groove 

0.0005-0.0025 in. 

VALVES 

Seat angle (included) 

90° 

Head diameter: 

Inlet 

1 *%2 in. 

Inlet (Before H.49833) 

l'io in. 

Exhaust 

l 'fir. in. 

Stem diameter: 

Inlet 

0.3095-0.3100 in. 

Exhaust 

0.3090-0.3095 in. 

VALVE GUIDES 

Material 

liidural 

Bore diameter (Inlet and exhaust) 

0.312-0.313 in. 

Outside diameter (Inlet and exhaust) 

0.5005-0.5010 in. 

Length: 

Inlet 

l-'H in. 

Exhaust 

lb jn. 

VALVE SPRINGS 

(Inner—Yellow, Outer—L/Blue Spot) 

Outer Inner 

Free length 

IMr in. l ‘%2 in. 

Total number of coils 

6 8 y 4 

Total fitted load: 

Valve open 

136 lbs 

Valve closed 

63 lbs 

VALVE TIMING 

Set all tappet clearances at 0.020 in (0.5 mm) 
for checking: 

Inlet opens 

34° before top center 

Inlet closes 

55° after lx>ttom center 

Exhaust opens 

48° before bottom center 

Exhaust closes 

27° after top center 

ROCKERS 

Material 

High tensile steel forging 

Bore diameter 

0.4375-0.4380 in. 

Rocker spindle diameter 

0.4355-0.4360 in. 

Tappet clearance (cold): 

Inlet 

0.002 in. (0.05 mm) 

Exhaust 

0.004 in. (0.10 mm) 

TAPPETS 

Material 

High tensile steel forging—Stellite Tip 

Tip radius 

b in. (T100C), 1% in. (T100R) 

Tappet diameter 

0.3110-0.3115 in. 

Clearance in guide block 

0.0005-0.0015 in. 

TAPPET GUIDE BLOCK 

Diameter of bores 

0.3120-0.3125 in. 

Outside diameter 

1.000-0.9995 in. 

Interference fit in cylinder block 

0.0005-0.0015 in. 
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Engine Specifications—T100C and T100R (cont.) 


CAMSHAFTS 
Journal duimrtCr: 

(.eft 

Di.imrtric.il clearance. 

Left 

End float 
Cam lift: 

Inlet 

Exhaust 

Rase circle diameter: 

Inlet anti exhaust 

CAMSHAFT BEARING BUSHES 

Nt.itcri.il 

Bore dinrncter ( fitted): 

Lelt 

Outside diameter; 

Left 

Length: 

Left inlet 
Left exhaust 

Interference fit in crankcase: 

Left 

TIMLNC GEARS 

Inlet and exhaust camshaft pinions: 

Number of teeth 
Interference fit on camshaft 
Intermediate timing gear: 

Number of teeth 
Bore diameter 

Intermediate timing gear bush: 

Material 

Outside diameter 
Bore diameter 
Length 

Working clearance on spindle 
Intermediate wheel spindle: 

Diameter 

Interference fit in crankcase 
Crankcase pinion: 

Number of teeth 
Fit on crankcase 

CYLINDERS 
Material 
Bore size 

Maximum oversize 

Tappet guide block housing diameter 

CYLINDER HEAD 
Material 
Inlet port size 
Exhaust port size 
Valve sealings: 

Type 

Material 

CRANKSHAFT 

Type 

Left main Waring size and type 

Right crankshaft main-bearing journal diameter 

Right main-bearing more, size, and type 


Left main bearing housing diameter 
Right main hearing housing diameter 
Big-end journal diameter 
Min. regrind diameter 
Crankshaft end float 

CONNECTING RODS 
Material 

Length (Centers) 

Big-end hearings type 
Bearing side clearance 
Bearing diametrical clearance 

PISTON PIN 
Material 

Kit in small end hush 

Diameter 

1-cngth 

SMALL-END BUSHING 

Material 
Outer diameter 
Length 

Finished Ixirc diameter 


0 8100-0 8105 in. 

0 0010 0 0023 in. 

0 005-0 008 in. 

0.31 I in. 

0.290 in. (T100C), 0 314 in. (TJOOR) 
0 812 in 


Steel-hacked bronze 

0 8125-0.8135 in. 

0.906-0.907 in. 

1 II 1-1 09 I in. 

0 922-0.912 in 

0 002-0.003 in. 


50 

0 . 000-0 001 
42 

0.5618-0.5625 

Phosphor bronze 
0*5635-0.5640 in. 
0.4990-0.4995 in. 
0 6775-0.6825 in. 
0 0005-0.0015 in. 

0.4980-0 4985 in. 
0.0005-0.0015 in. 

25 

+ 0.0003 in. 

— 0 0005 in. 


Cast iron 
2.7160-2.7165 in. 

2.7360-2.7365 in. 

0.9985-0.9990 in. 

DTD 424 Aluminum Alloy 

1 in. dia (TI00C). I Ho in. dia. (TI00R) 
l 1 ,i in. dia. 

Cast-in 
Cast iron 

Forged two-throw crank with bolt-on flywheel 
72 v 30 x 19 mm. Ball Journal 
1.4375-1.4380 in. 

1.4390-].4385 in. Steel-backed copper lead 
lined bush 

Under sizes available: —0.010 in. —0 020 in., 
— 0.030 in. 

2 8321-2.8336 in. 

I 8135-1.8140 in. 

1.4375-1.4380 in. 

1.1075-1.4080 in. 

0.008-0 017 in. 

Alloy “IT Secton RR .56 
5 311-5 313 in. 

Steel-backed white metal 
0 013-0 017 in. 

0.005-0.0020 in. minimum 

High tensile steel 
0 0003-0 0012 in. 

0 6882-0 6885 in. 

2.151-2.156 in. 


Phosphor Bronze 
0 782-0 783 in 
0 890-0 910 in 
0 6905-0 691(1 in. 


9. Instil) flu* remaining eight, cylin¬ 
der head holts and tighten all twelve* nuts 
and holts evenly, in tlu* sequence shown, 
to IN It lbs. He fit tile remaining rocker 
l)o\ mounting holts and nuts. 



Cylinder bead bolt lightening set | tie net* 

10. Reconnect the rocker oil lines 
using new copper washers. Install the top 
engine mount and exhaust headerpipes. 
Install the carburetors on the head and 
connect the throttle and choke cables. 
Bolt the oil cooler onto the frame, taking 
care to install the rubber bushings cor¬ 
rectly, and connect the oil lines. Install 
the fuel tank. 

Clutch 

DISASSEMBLY 

1. Drain the oil from the primary 
ehaincase. 

2. Take out the four screws and re¬ 
move the clutch inspection cover. Un¬ 
screw the large locknut and the adjuster 
nut from the end of the clutch release 
rod. 

3. Back off the primary chain adjuster, 
remove the fourteen screws, and pull off 
the primary cover. Note that the screws 
art* of different lengths; they must he re¬ 
placed in their original positions. 

4. Bend hack the locktah, install oil 
seal protector 61-6051, and unscrew the 
engine sprocket retaining nut. Remove 
the transmission sprocket (clutch huh), 
retaining nut and pull both sprockets ofi 
together using Triumph tools D1860 and 
61-6046—or suitable gear pullers. 



Rrmmmg tin* dutch hub 


5. To remove the inner crankcase 
(clutch) cover, first lake out the screws 
.ind bolts that secure the cover, noting 
their positions to facilitate reassembly. 
Pull oil the inner cov er, taki ng care not to 
damage or lose the oil pump O-rings. 

6. 'lake ofl the spacer and pull the 
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clutch unit off the shaft. 

7. Mark the relative positions of the 
clutch cover, drive plate, and pressure 
plate. Bend back the locktabs on the 
twelve cover bolts and loosen the bolts 
gradually, a turn at a time, to prevent dis¬ 
tortion of the cover. 

8. Separate the clutch components, 
taking care not to lose the three dowel 
pins in the cover. 

INSPECTION 

Examine the drive plate and pressure 
plate for cracks, scoring, and overheating 
(extreme blue discoloration). Check to 
see that the drive plate slots and pressure 
plate tabs are not broken or excessively 
worn. The diaphram spring may be 
reused unless it shows signs of being 
overheated, in which case it may have 
been weakened. If the bearing is worn 
and/or the oil seal damaged, replace both 
components. 



Clutch assembly 


ASSEMBLY 

1. Apply a small amount of high tem¬ 
perature grease to the sides of the three 
pressure plate tabs and assemble the 
pressure plate, disc, and drive plate 

^aligning the positioning marks). 

2. Apply a small amount of grease to 
the machined ridge on the pressure plate 
and install the diaphram on the ridge 
with the outer edge of the spring upward. 

3. Lightly grease the ridge inside the 
cover and install the cover (in alignment 
with the drive plate and pressure plate 
positioning marks) and install the twelve 
bolts using new locktabs. Tighten finger- 
tight only. 



Late type shock absorber rubbers 


4. Install a centering tool from the 
rear of the clutch and tighten the twelv e 
bolts one-half turn at a time, working 
around the cover, until the cover meets 
the drive plate. Fully tighten the bolts 
and lock them with the locktabs. 
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Clutch and Transmission Specifications— 
T100C and T100R 


CLUTCH 

Type 

Number of plates: 

Driving (bonded) 

Driven (plain) 

Pressure Springs: 

Number 

Free-lcngth 

Number of working coils 
Spring rate 

Approximate fitted load 
Bearing rollers: 

Number 

Diameter 

Length 

Clutch hub bearing diameter 
Clutch sprocket bore diameter 
Thrust washer thickness 
Engine sprocket teeth 
Clutch sprocket teeth 
Chain details 

CLUTCH OPERATING MECHANISM 
Conical spring: 

Number of working coils 
Free length 
Diameter of balls 
Clutch operating rod: 

Diameter of rod 
Length of rod 

RATIOS 

Internal ratios (Std) 

4th (Top) 

3rd 

2nd 

1st (Bottom) 

Overall ratios: 

4th (Top) 

3rd 

2nd 

1st (Bottom) 

Engine rpm @ 10 mph in 4th (Top) gear 
Gearbox sprocket teeth 

GEARS 

Mainshaft high gear: 

Bore diameter (Bush fitted) 

Working clearance on shaft 

Bush length 

Bush protrusion length 

GEARS 

Lavshaft low gear: 

Bore diameter (bush fitted) 

Working clearance on shaft 

GEARBOX SHAFTS 
Mainshaft. 

Left end diameter 
Right end diameter 
Length 

Length (before H.49S33) 

Lavshaft: 

Left-end diameter 
Right-end diameter 
Length 

Camplate plunger spring: 

Free-length 

Number of working coils 
Spring rate 

BEARINCS 

High gear bearing 
Mainshaft bearing 
Layshaft bearing (left) 

Lavshaft bearing (right) 

KICK-START OPERATING MECHANISM 
Ratchet spring free-length 

GEARCHANGE MECHANISM 
Plungers: 

Outer diameter 
Working clearance in bore 
Plunger springs: 

Number of working coils 
Free-lcngth 

Outer bush bore diameter 
Clearance on shaft 
Quadrant return springs: 

Number of working coils 
Free-length 


Multiplate with integral shock absorber 

6 

6 

3 

1% in. 

9 Y> 

58i/j Ibs/in. 

42 lbs 

20 

0.2495-0.2500 in. 

0.231-0.236 in. 

1.37-1.3743 in. 

1.0745-1.0755 in. 

0.052-0.054 in. 

26 

58 

Duplex endless —\ in. pitch x 78 links 


2 

in. 

•}«, in. 

^io in. 

9.562-9.567 in. 


1.00 : 1 
1.22 : 1 
1.61 : 1 
2.47 : I 

5.70 

6.95 

9.18 

14.09 

763 

18 


0.752G-0.7530 in. 
0.0020-0.0035 in. 

2in. 

•% in. (nil after H.57083) 


0 689-0.690 in. 
0.0015-0.003 in. 


0.7495-0.7500 in. 
0.66S5-0.6689 in. 

9Mu in. 

8 r, Vu in. 

0.6845-0.6850 in. 
0.6870-0.6875 in. 

5% in. 

2i/. 

22 

5-6 Ihs/in. 

30 x 62 x 16 mm Ball journal 
17 x 47 x 14 mm Ball journal 
»l' lC x "i x in. Needle roller 
■'js x i- v j« x % in. Needle roller 

Vj in. 


0.3402-0.3412 in. 
0.0015-0.0035 in. 

16 

lVifl in. 

0.623-0.624 in. 
0.001-0.003 in. 

18 

1% in. 
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Cluti.lt assemblx order 

5. Remove the centering tool, install 
the release rod, lightly grease the disc 
splines, and install the clutch on the 
engine. 

6. Install the oil pump O-rings and 
check the clnlch huh needle hearing lor 
excessive play. Check the oil seal and 
replace if worn or deformed. 

7. Apply gasket-sealing compound to 
the crankcase and inner cover mating sur- 
laces. Install the cover on the crankcase 
using a new gasket, and tighten the 
screws evenly. 

8. Install the twelve damper rubbers 
and then the outer plate. Apply thread- 
lock compound to the six plate-retaining 
screws. 

NOTE: Later models use six bolts with 
locktabs and a modified plate. If the 
screws on earlier models were found to 
be in need of replacement t replace the 
screws and plate with the later compo¬ 
nents. 

9. Install the thrust washer on the 
back of the damper hub, fit the primary 
chain over the sprockets, and install the 
sprockets, on the shafts. Tighten the 
crankshaft sprocket nut to 60 ft lbs and 
lock in position with the locktab. Install 
the spacer and tighten the mainshaft 
sprocket nut to 60 ft lbs. 

10. Install the thrust bearing and re¬ 
place the primary cover using gasket ce¬ 
ment and a new gasket. 

11. Adjust primary chain tension. 

12. Install the large clutch adjusting 
nut, taking care not to damage the oil seal 
on the release rod threads. Insert an 
0.005 in. feeler gauge between the bear¬ 
ing and large nut, and tighten the small 
locknut while holding the release rod 
from turning. Refill the primary chain- 
ease with oil and check the clutch for cor¬ 
rect operation. 



Primars ( liainease screws 
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Engine Specifications—TKGK, TR6C, and TI20R 


PISTONS 

Clearance: 

Top of skirt 
Bottom of skirt 
Piston pin hole diameter 

PISTON RINGS 
Materia] 

Compression rings (tapered). 

Width 
Thickness 
Kitted gap 
Clearance in groove 
Oil control ring: 

Width 
Thickness 
Fitted gap 
Clearance in groove 
VALVES 
Stem diameter: 

Intake 

Exhaust 

Head diameter: 

Intake 

Exhaust 

Exhaust valve material 

VALVE GUIDES 
Material 

Bore diameter (Inlet and exhaust) 

Outside diameter (Inlet and exhaust) 

Length: 

I met 
Exhaust 

VALVE SPRINGS ( RED SPOT INNER, 

GREEN SPOT OUTER) 

Free-lcngth 
Number of coils 
Total fitted load. 

Valve open 
Valve closed 

Fitted length (valve closed): 

Inner 

Outer 

ROCKERS 
Material 
Bore diameter 
Roc ker spindle diameter 
Tappet clearance (cold): 

Inlet 

Exhaust 

CAMSHAFTS 
Journal diameter: 

Left 

Right 

Diametrical clearance: 

Left 
Right 
End Ilnat 

Cam lift: Inlet and exhaust 
Base circle diameter 

Primary Drive Service 

Follow slops 1-4, above, for clnlch dis¬ 
assembly. Inspect the sprockets for worn 
and broken teeth. If the sprockets are to 
be replaced, the chain should be re¬ 
placed also or else I he new sprockets will 
be ruined in a short time. 

Transmission Countershaft 
Sprocket 

1. Remove the small clutch bub and 
clnlch housing. 

2. Remove the clutch hub retaining 
nut and pull the Imb using a suitable gear 
puller. 

3. Remove the clutch bousing from I be 
crankcase. Check the oil seal for wear 
and distortion, and replace if necessary. 
Unscrew the sprocket nut and then re¬ 
move the final, drive-chain master link 
Pull the sprocket off the shaft. 

4. To replace 1 the sprocket, install il on 
the shaft using hardening gasket cement 


0 0106-0.0085 in. 
0 0001-0 00IG in. 
0 6882-0 GSSG in. 


Cast iron 

0 0015-0 0025 in. 
0 092-0 100 in. 

0 010-0 01 I in. 

0 001-0.003 in. 

0.092-0 100 in. 
0.121-0 125 in. 

0 010-0 0M in. 

0 0005-0 0025 in 


0 3095-0.3100 in. 
0 3090-0,3095 in. 

1 592-1.596 in. 

I 131-1,110 in. 

21-INS 


A!ujmnum-lirnn7c 
0,3127-0,3137 in. 
0 5005-0 5010 in. 

l 3 kc* in. 

1 'Gii in. 


Outer 

Inner 

1G in. 

1 

5>_. 

7‘, 

Intake 

Exhaust 

143 lbs 

155 lbs 

75 lbs 

87 lbs 

Pin in. 

1 Ht in. 

1 7 :'e in. 

1\ij in. 


High tensile steel forging 
0.5002-0.5012 in. 

0 1990-0.4995 in. 

0 002 in. (0.05 mm) 

0 001 in. (010 nun) 


0.8100-0.8105 in. 

0.8730-0 8735 in. 

0 0010-0.0025 in. 

0.0005-0.0020 in. 

0 013-0.020 in. 

0.314 in. 

0.812 in. 

on the sleeve gear splines to prevent oil 
from leaking between I he sprocket and 
sleeve gear. 

5. The remainder of installation is in 
reverse order of removal. 

Gearbox, Shifter, and Kick- 
Starter, Mechanisms 
4-SPEED 
Disassembly 

I Drain the primary chaincase and 
transmission. 

2. Remove the clutch. 

3. Take out the fixe serews and the 
acorn nut, and remove the transmission 
outer cover complete with kick-start as¬ 
sembly and shifter mechanism. The kick- 
start half-gear is a press fit onto the shaft. 
If |he return spring is In be replaced, load 
it IV 4 turns before slipping the hook oxer 
the dowel pin. The kick-start seal is ac¬ 
cessible alter the kick-start lexer is re¬ 
moved. 
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Hi«h 


pear bearing oil seal and housing Engaging die earn plate in the fourth gear position 

(4-speed) 

LOW 3rd 



LAYSHAFT 


l L 0W L 3rd 2nd HIGH 

Gearbox components 


i o remove the kick-start ratchet and 
gear, bend back the locktab and unscrew 
the transmission mainshaft nut. If a new 
gear is to be installed, use a new spring 
also. The ratchet need not be removed for 
removal of the transmission gears. 

5. Take out the two screws and bolts 
and remove the transmission inner cover, 
complete with selector quadrant and 
mainshaft assembly. Note the coun¬ 
tershaft thrust washer located on the 
inner face of the cover by a small peg. 

6. Unscrew the plug from the base of 
the transmission case that retains cam- 
plate plunger and spring. 

7. Pull out the shift fork shaft and re¬ 
move the countershaft first gear. Remove 
the sliding gears and selector forks from 
the case. 

8. Pull the countershaft assembly out 
of the case and then remove the shift 
camplate. The countershaft top gear or 
sleeve pinion is attached to the final 
drive sprocket by a large nut. 

Assembly 

T Install the high gear into the bear¬ 
ing and then the final drive sprocket into 
the case. 

2. Lubricate and install the camplate 
shaft into the case. 

3. Install the camplate plunger and 
spring, with retaining plug, under the 
transmission case, and the fiber washer. 

4. Set the camplate with the plunger 
located in the high gear notch. Install the 
the thrust washer over the inner needle 
bearing. The grooved surface of the 
washer should face the countershaft. The 
washer can be held in place with grease. 

5. Lubricate the components and as¬ 
semble the countershaft and mainshaft 
gear clusters. 

f 5 ' Place the camplate rollers on the 
shift forks, holding them in position with 
grease. Install the shift forks in their re¬ 
spective gears. The fork with the smaller 
radius is for the mainshaft cluster. 

7 Install the mainshaft and coun- 
t ? r ‘r r , Rears ’ a hgn the gears so that the 
shift fork rollers are located in the cam¬ 
plate tracks, and align the shift fork bores 
as closely as possible. 

8. Lubricate the fork shaft and install 
it through the forks, shouldered end first, 
until it is fully engaged in the case. (The 
mainshaft shift fork should be at the in¬ 
nermost position). 

9. Make sure the camplate quadrant 
is able to move freely in the inner cover. 
Position the countershaft thrust washer 
over the needle bearing in the inner 
cover, holding it with grease. 

10. Lubricate all the transmission 
components. Apply gasket cement to the 
inner cover and transmission mating sur¬ 
faces, make sure that the two dowel pins 
are in position, and install the inner 
cover. 

11. Temporarily install the outer cover 
and check to see that the shift sequence 
is correct by operating the shift lever 
while turning the final drive sprocket. If 
the shift sequence is not correct, remove 
the inner cover and make sure the quad¬ 
rant teeth are accurately engaged with 
the camplate gear. When reinstalling the 
inner cover, sure the top of the first tooth 
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is on tlie centerline of the nuunshaft. 

12. Reassemble the kick-shalt ratchet 
and gear, tightening the nut 40—15 ft lbs. 
To facilitate this, install the final drive 
chain, put the transmission in near, and 
apply the rear brake. 

13. Install the outer cover using gasket 
cement on both mating surfaces. 

14. Install the clutch. 

5-SPEED 

The Trident T150V (5-speed) utilizes a 
transmission vv Inch is quite similar to the 
5-speed found in the* TR7\ and T140V. 
For ser\ ice procedures, refer to the ear¬ 
lier section dealing with the transmission 
for the 750 Twins. 

One difference between the 750 Twin 
transmission and that for the T150V is 
that the latter has a high gear bearing oil 
seal which is found in a housing secured 
by three screws. 

Bottom End 
DISASSEMBLY 

1. Drain the oil from the crankcase, 
transmission, and primary drive. Remove 
the engine. 

2. Remove the cylinder head, barrel, 
and pistons. 



Inner cover installed with quadrant aligned 



Mainshafl high gear oil seal and housing (5-speed) 

3. Remove the primary drive and 
clutch assembly. 

4. Remove the transmission gear 
cluster. 

5. Remove the ignition points cover. 
Scribe a line on the breaker plate housing 
to facilitate reassembly, take out the 
three bolts, and remove the breaker plate 
assembly. Unscrew the bolt in the center 
of the breaker cam and remove the igni¬ 
tion advance unit with tool no. D782, or 
by screwing in a bolt that fits the threads 
in the cam until the advance unit is bro¬ 
ken loose. 

6. Take out the screws and remove 
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Engine Specifications—TH6R, TRGC, and T120II (cont.) 


TAPPETS 
Material 
Tip radius 
Tappet diameter 
Clearance in guide block 

TAPPET GUIDE BLOCK 
Diameter of bores 
Outside diameter 
Interference fit in cylinder bloc 

CAMSHAFT HEARING BUSHES 
Material 

Bore diameter (fitted): 

Left 

Bight 

Outside diameter: 

Left 

Right 

Length: 

Left inlet 

CAMSHAFT BEARING BUSHES 
Lelt exhaust 
Bight inlet and exhaust 
Interference fit in crankcase: 

Left 

Right 

TIMING GEARS 

Inlet and exhaust camshaft pinions: 

Number of teeth 
_ Interference fit on camshaft 
Intermediate timing gear; 

Number of teeth 
Bore diameter 

Intermediate timing gear hush: 

Material 

Outside diameter 
Bore diameter 
Length 

Working clearance on spindle 
Intermediate wheel spindle: 

Diameter 

Interference fit in crankcase 
Crankshaft pinion: 

Number of teeth 
Fit on crankshaft 

CYLINDER BLOCK 
Material 
Bore size 

Maximum oversize 

Tappet guide block housing diameter 

CYLINDER HEAD 
Material 
Inlet port size 
Exhaust port size 
Valve seating: 

Type 

Materia! 

CRANKSHAFT 
Crankshaft txpe 

Main hearing (drive-side) size and type 
Main Bearing (timing side) size and type 
Main hearing journal diameter 
Main hearing housing diameter 
Big-end journal diameter 
Minimum regrind diameter 
Crankshaft end float 
Balance factor 

CONNECTING RODS 
Length (centers) 

Big-end hearings—type 
Bearing side clearance 
Bearing diametrical clearance 


High tensile steel bc-v—Stellite tip 
1.125 in. 

0 3110-0.3115 in. 

0.0005-0 0015 in. 


0.3120-0 3125 in. 
1.000-0.9995 in. 
0 0005-0.0015 in. 


High density sintered bronze 

0.8125-0.SI35 in. 
0.874-0.875 in. 

1.0010-1 0015 in. 

I 126-1.127 in. 

1.10-1—1.114 in. 


0.932-0.912 in. 
1.010-1.020 in. 

0 001-0.002 in. 

0 0010-0.0025 in. 


50 

0 000-0 001 in. 

17 

0.5018-0.5625 in. 

Phosphor bronze 
0.5635-0.5b4Q in. 
0.4990-0.4995 in. 
0.6775-0.0825 in. 
0.0005-0.0015 in. 

0.4980-0.4985 in. 
0.0005-0.0015 in. 

25 

-f 0.0003/-0.0005 in. 


Cast iron 
2.7984-2.7953 in. 
2.8348-2.8353 in. 
0.9990-0.9985 in. 


DTD. 424 Aluminum 
l v io in. dia tapering to 1% in. 

Ph in. dia 

Cast-in 
Cast iron 

F'orgcd two-throw crank with bolt-on flywheel 
Located by the timing side main bearing 
2 ,v ifl x Us x •bo in. Ball Journal 
2 n i« x Us x Tm in. Ball Journal 
1.1247-1.1250 in. 

2.8095-2.8110 in. 

1.6235-1.6240 in. 

1.6035-1.6040 in. 

0.003-0.017 in. 

85 per cent (using 689 gramme weights) 

6.499-6.501 in. 

Steel-backed white metal 
0.012-0.016 in. 

0.0005-0.0020 in. 


tiu* liming gear cover (right crankcase 
cover). 

7. Unscrew tlu* three nuts and pull 
the alternator stator ofT the shuts. Un¬ 
screw the cable sleeve nut (covered by a 
rubber grommet) and ptdl the cable 
through. 

8. Rend back the loektab and un¬ 
screw the alternator rotor retaining mit. 


Full the rotor off the shaft, leaving the 
key in place to prevent ihe crankshaft 
timing gear from turning. 

9. Before removing tlu* timing gears, 
take note* of the marks on the gear teeth 
that will line up if the gears arc installed 
correctly. Pull the crankshaft pinion off 
using tool no. 61-8019 or a suitable gear 
puller. 
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Installing the gearbox components 


10. Remove the circlip and pull oil the 
idler (center) timing gear and its thrust 
washer. 

11. To unscrew the two camshaft, tim¬ 
ing-gear retaining nuts, it will he neces¬ 
sary to lock the crankshaft in position by 
inserting a bar through two of the con¬ 
necting rods. Take care not to damage the 
crankcase. Unscrew the nuts, which have 
left-hand threads , and pull off the cam¬ 
shaft timing gears using tool no. D2213 or 
a suitable gear puller. Remove the wood¬ 
ruff keys. 

12. Take out the three bolts and re¬ 
move the tachometer drive which is lo¬ 
cated just above the front engine mount. 

13. Remove the oil filter from the bot¬ 
tom of the crankcase, held in place by a 
large brass plug. 

14. To separate the crankcases, first 
take out the hex bolts, alien bolt, and the 
six nuts from the timing side crankcase as 
shown in the illustration. 

15. Next, remove the hex-head bolts 
from the drive-side crankcase. Tap off the 
drive-side crankcase using a soft metal 
drift. Place the drift against the lug at the 
rear of the case. 

CAM SHAFTS 

Withdraw the camshafts from the tim¬ 
ing side crankcase and examine the lobes 
for wear and damage. Examine the ta¬ 
chometer drive gear on the exhaust cam- 



Right case securing bolts 




Removing the crankshaft pinion 

shaft for broken or worn teeth. Replace 
the camshafts if they do not appear to be 
in perfect condition. 

CRANKSHAFT REMOVAL 

1. Remove the retaining screws from 
the two small oil lines on top of the main 
bearing journal caps, pull the lines up, 
turn them away from the caps, and push 
them down and out of the crankcase. 

2. Remove the locknuts from the main 
bearing caps. To remove the caps, screw 
the oil line screws, with washers, back 
into them and pry the caps off the studs 
with levers. 

3. The crankshaft assembly can now 
be removed. 

CENTER MAIN BEARINGS AND 
CONNECTING ROD BEARINGS 

The crankpins and the two center 



Removing (he idler timing gear 



Removing the camshaft pinions 
crankshaft journals run on replaceable, 
plain bearing inserts. Be sure to mark the 
rods and caps before removal so that they 
may be replaced in their original posi¬ 
tions. It will be necessary to regrind the 
crankshaft if journal or crankpin wear ex¬ 
ceeds 0.002 in. or if their surfaces are 
damaged. Bearings arc available in 0.010, 
0.020, 0.030, and 0.040 in. undersizes. 
The crankshaft assembly will not require 
rebalancing if components are replaced 
or if the crankshaft is reground. 

OUTER MAIN BEARINGS 

If they are to be removed, it will be 
necessary to remove the circlips on either 
side of the bearing. 

NOTE: The center of the timing side 
roller hearing will remain with the 
crankshaft as the crankshaft is re¬ 
moved. 

Oil seals should be replaced at this 
time to avoid future trouble. Take care 
not to damage seals during installation. 
The flat side of the seal always faces out¬ 
side. 



Left case securing bolts 
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ASSEMBLY 

1. Fit the rod and main hearing in¬ 
serts into their seats and lubricate them 
with fresh engine oil. Install the connect¬ 
ing rods and caps in their original posi¬ 
tions and tighten the nuts to 18 ft lbs. Use 
new nuts if possible. Make sure that all 
components are completely clean and 
well lubricated during assembly. 

2. Place tlie crankshaft in position in 
the crankcase, with the splined end on 
the drive side. Install the main bearing 
caps, making sure that the marks on the 
caps and lower bearing seats correspond. 
Install the washers and nuts (new nuts 
should be used) and tighten to 18 ft lbs. 
Check to see that the crankshaft is free to 
rotate easily. It it will not, switch the 
main bearing inserts around, make sure 
they are seated properly and re-oil them. 
Too tight a fit will require turning down 
the crankshaft journals slightly. 

3. Install new rubber seals for the 
tappet oil lines (connecting at the main 
bearing caps) and install the lines as re¬ 
moved, taking care not to damage the 
seals. 

4. Replace the oil filter O-rings in the 
center crankcase. 

5. Apply a thin coat of gasket cement 
to the crankcase mating surfaces and in¬ 
stall the crankcases (with the camshafts 
installed in the turning side case) in re¬ 
verse order of removal. Take care to 
avoid damaging tappet oil lines with the 
exhaust camshaft as the turning side case 
is installed. Tighten the nuts and bolts 
evenly to 15 ft lbs. 

6. Check that the crankshaft and cam¬ 
shafts are free to rotate freely. If not, 
alignment is incorrect somewhere and 
must be corrected. 

7. Install the crankshaft spacer on the 
timing side and then install the special 
key and crankshaft timing gear (with the 
mark facing out). 

8. Install the camshaft timing gears 
with the no. 1 key way (in line with the 
timing mark) located on the key in the 
shaft, and with the timing marks facing 
out. Install and tighten the left-handed- 
threaded retaining nuts. 

9. Install the idler timing gear, align¬ 
ing the timing marks as shown. 

10. Install the alternator rotor, tighten¬ 
ing the nut to 50 ft lbs. Install the stator 
and tighten the nuts to 8 ft lbs. 



Timing gear marks projxrly aligned 
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Engine Specifications—TR6R, TRGC, and T120R (cont.) 


PISTON PIN 
Material 

Fit in small-end hush 

Diameter 

Length 

SMALL END BUSHING 
Material 
Outer diameter 
Length 

Finished bore diameter 


High tensile steel 
0.0005-0.0012 in. clearance 
0 6882-0.6885 in. 
2.151-2.156 in. 


Phosphor bronze 
0.81-10-0.8145 in. 
1.030-1.031 in. 

0 6890-0 6894 in. 


Clutch and Transmission Specifications— 
TRGR, TRGC, and T120R 


CLUTCH 

Type 

Number of plates: 

Driving (lxmded) 

Driven (plain) 

Pressure springs: 

Number 

Free-Iengtb 

Number of working coils 
Spring rate 

Approximate fitted load 
Bearing rollers: 

Number 

Diameter 

Length 

Clutch hub bearing diameter 
(dutch sprocket bore diameter 
Thrust washer thickness 
Engine sprocket teeth 
Clutch sprocket teeth 
Chain details 

CLUTCH OPERATING MECHANISM 
Conical spring: 

Number of working coils 
Frce-length 
Diameter of halls 
Clutch operating rod: 

Diameter of rod 
Length of rod 

CEARS 

Mainshnft high gear: 

Bore diameter (bush fitted) 

Working clearance on shaft 
Bush length 
Layshaft low gear: 

Bore diameter (bush fitted) 

Working clearance on shaft 

GEARBOX SHAFTS 
Mainshaft: 

Left end diameter 
Bight end diameter 
Length 
Layshaft: 

Left end diameter 
Right end diameter 
Length 

Camplate plunger spring: 

Free-length 

Number of working coils 
Spring rate 

BEARINGS 

High gear bearing 
Mainshaft bearing 
Layshaft bearing (right and left) 

KICK START OPERATING MECHANISM 
Bush l>orc diameter 
Spindle working clearance in hush 
Ratchet spring tree-length 

GEARCHANGE MECHANISM 
Plungers: 

Outer diameter 
Working clearance in bore 

GEARCHANGE MECHANISM 
Plunger springs: 

Number of working coils 
Frce-length 

Inner hush bore diameter 
Clearance on shaft 
Outer hush Ixire diameter: 

Clearance on shaft 
Quadrant return springs: 

Number of working coils 
Free-length 


Multiplate with integral shock absorber 

6 

6 

3 

1»Mij in. 

9l{. 

113 Ibs/in. 

62 lbs 

20 

0.2495-0.2500 in. 

0.231-0.236 in. 

1.3733-1.3743 in. 

1.8745-1.8755 in. 

0.052-0.054 in. 

29 

58 

Duplex endless—in. pitch x 84 links 


2 

in. 

•% in. 

7 /a in. 

11.822-11.812 in. 


0.8135-0.8145 in. 
0.0032-0.0047 in. 
2‘«r.> in. 

0.8135-0.8145 in. 
0.0025-0 0045 in. 


0.8098-0.8103 in. 

0 7494-0.7498 in. 

11*%4 in. 

0.6845-0.6850 in. 
0.6845-0.6850 in. 

6 3 ifu in. 

2Vj in. 

22 

5-6 Ib/in. 

l'i x 2>4 x % in. Ball Journal 
a i x 1 7 <, x n io in. Ball Journal 
>V,o x "k x \ in. Needle Roller 

0 751-0.752 in. 

0.003-0.005 in. 

Vi in. 


0.4315-0.4320 in. 
0 0005-0.0015 in. 


12 

Hi in. 

0.6245-0 6255 in. 
0.0007-0.0032 in. 
0.7495-0.7505 in. 
0.0005-0.0025 in. 

9 ^ 

l a i in. 
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Engine Specifications—TR7V, T140V 


Replacement Piston and 
Suitable Bore Sizes 


500 


Piston Marking 
in. (mm) 

Bore 

(in.) 

(mm) - 

Standard 

2.716 

60.000 

-f 0.010 (0.254) 

2.726 

69^254 

-f 0.020 (0.508) 

2.736 

69.508 

+0.040 (1.016) 

2.756 

70.000 

650 

Piston Marking 
in.(mm) 

Suitable 

Bore Sizes 

(in.) 

(mm) 

Standard 

2.7948 

2.7953 

70.993 

71.006 

Ovcrsizes 

4-0.010 (0.254) 

2.8048 

2.8053 

71.247 

71.260 

-f 0.020 (0.508) 

2.8148 

2.8153 

71.501 

71.514 

+0.010 (1 016) 

2.8348 

2.8353 

72.009 

72.022 

750—2 

Piston Marking 
in. (min) 

Suitable 

Bore Sizet 

(in.) 

(mm) 

Standard 
(L, M, II) 

+ 0.010 (0.254) 

see "Cylinder and 
Piston Grading" 

3 0010- 76.2254- 

3.0021 76.2533 

+ 0.020 (0.508) 

3.0110- 

3.0121 

76.4794- 

76.5073 

c +0.030 (0.726) 

3.0210- 

3.0221 

76.7334- 

76.7613 

+0.040 (1.016) 

3.0310- 

3.0321 

76.9514- 

76.9793 

750—3 

Piston Size 
in. (mm) 

Bore 

(in.) 

Sisc 

(min) 

Standard 

2.6368 

2.6363 

66.975 

66.962 

+ 0.010 (0.254) 

2.6468 

2.6463 

67.229 

67.215 

+0.020 (0.508) 

2.6568 

2.6563 

67.483 

67.470 

+ 0.010 (1 016) 

2.6768 

2.6763 

67.990 

67.980 

Cylinder and 
Piston Grading 


750—2 



”L” 

“AT* 

"H” 


Piston 

Diameter 


in. 

2.9871- 

2.9874 

2.9875- 

2.9878 

2.9879- 

2.9S82 

mm 

75.872- 

75.880 

75.883- 

75.890 

75.893- 

75.900 

Cylinder 

Bore 

in. 

2.9911- 

2.9913 

2.9914- 

2.9917 

2.9918- 

2.9921 

mm 

75.973- 

75.980 

75.983- 

75.990 

75.993- 

76.000 


PISTONS 
Material 
Clearance 
Top of Skirt 
Bottom of Skirt 
Piston pin hole diameter 

PISTON RINGS 
Material 

Compression rings (tapered) 

Width 
Thickness 
Fitted gap 
Clearance in groove 
Oil control ring 
V’idth 
Thickness 
Fitted gap 
Clearance in groove 

VALVES 

Stem diameter: Intake 
Exhaust 

Head diameter: Intake 
Exhaust 

Exhaust valve material 

VALVE GUIDES 
Material 

Bore diam. (Inlet & exhaust) 

Outside diameter (Inlet and exhaust) 

Length: Inlet 

Exhaust 

VALVE SPRINGS (Red spot inner, 

Green spot outer) 

Free-lcngth 
Number of coils 
Total fitted load 
Valve open 
Valve closed 

Fitted length (valve closed) 

Inner 

Outer 

ROCKERS 
Material 
Bore diameter 
Rocker spindle diameter 
Tappet clear, (cold): Inlet 

Exhaust 

CAMSHAFTS 

Journal diam.: Left 
Right 

Diametrical clear.: Left 
Right 

End float 

Cam lift: Inlet and exhaust 
Base circle diameter 

CRANKSHAFT 
Crankshaft type 

Main bearing (drive side) size and type 
Main bearing (timing side) size and type 
Main bearing journal diameter (timing side) 
Main bearing journal diameter (drive side) 
Main bearing housing diameter 
Big end journal diameter 
Minimum regrind diameter 
Crankshaft end float 

TAPPETS 
Material 
Tip radius 
Tappet diameter 
Clearance in guide block 

TAPPET GUIDE BLOCK 
Diameter of bores 
Outside diameter 
Interference fit in cyl. block 

CAMSHAFT BEARING BUSHES 
Material 

Bore diam. (fitted): Left 
Right 

Outside diameter: Left 
Right 

Length: Left inlet 

CAMSHAFT BEARING BUSHES 
Left exhaust 
Right inlet and exhaust 
Interference fit in crankcase 
Left 
Right 


Aluminum alloy die cast 
see piston grading chart 


0.7502-0.7504 in. 


cast iron 

0.113-0.121 in. 
0.0615-0.0625 in. 
0.003-0.013 in. 
0.0015-0.0025 in. 

0.121 in. 

0.125 in. 
0.010-0.040 in. 
0.0015-0.0025 in. 


0.3095-0.3100 in. 
0.3090-0.3095 in. 
1.592-1.596 in. 
1.434-1.440 in. 
21/4NS 


Aluminum-bronze 
0.3127-0.3137 in. 
0.5005-0.5010 in. 
1 % 

2 n iu 


Out. 14 in. In. 1 in. 

Out. 5J4 In. m 

Int. 143 lbs. Ex. 155 lbs. 

Int. 75 lbs. Ex. 87 lbs. 

Dio in. 14 in. 

I*<e> in. L'Mb in. 


High tensile steel forging 
0.5002-0.5012 in. 
0.4990-0.4995 in. 

0.008 in. (0.203 mm) 
0.006 in. (0.15 mm) 


0.8100-0.8105 in. 
0.8730-0.8735 in. 
0.0010-0.0025 in. 
0.0005-0.0020 in. 
0.013-0.020 in. 
0.347 and 0.305 in. 
0.812 in. 


Forged two-throw crank with bolt-on flywheel 
located by the timing side main bearing 
2 J *ifi x Hi x ir ho in. roller bearing 
72 x 30 x 19 mm ball race 
1.1808-1 1812 in. 

1.1247-1.250 in. 

2.8095-2.8110 in. 

1.6235-1.6240 in. 

1.6035-1.6040 in. 

0.003-0.017 in. 


High tensile steel body—Stellite tip 
0.75 in. (In.); 1.125 in. (Ex.) 
0.3110-0.3115 in. 

0.0005-0.0015 in. 


0.3120-0.3125 in. 
1.000-0.9995 in. 
0.0005-0.0015 in. 


High density sintered bronze 
0.8125-0.8135 in. 
0.874-0.875 in. 
1.0010-1.0015 in. 
1.126-1.127 in. 

1.104-1.114 in. 


0.932-0.942 in. 
1.010-1.020 in. 


0.001-0.002 in. 

0 0010-0.0025 in. 
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750 — 3 Center /tarring Stefs 


S hrll 

SuiruMc- 
Crdntamlf Si»€> 

Reannu 

Markmti 

tin ) 

(mm) 

Standard 

1.9170 

48.692 


l 9175 

48.705 


1.9070 

48.438 

-0 010 

1.9075 

48.451 

-0.020 

1.8970 

48.184 


1.8975 

48.197 

-0.0)0 

1.8870 

47.930 


1.8875 

47.943 

-0.0-10 

1.8770 

47.676 


1.8775 

47.689 



11. Loosely install tlir ignition ad¬ 
vance unit and then inst.il 1 the breaker 
plate assembly, aligning the marks. Coat 
the crankcase and cover mating surfaces 
with gasket cement and install the timing 
side crankcase cover, using a new gasket. 

12. Install the oil filter in the bottom of 
the engine. 

13. Install the tachometer drive unit, 
coating the gasket with gasket cement on 
both sides. Tachometer drive compo¬ 
nents generally do not require replace¬ 
ment unless an obvious fault is visible. 

14. Install the transmission gear clus¬ 
ter as detailed earlier. 

13. Install the primary drive and 
clutch. 


Big-End Journal Sizes 


Journal Size 


Shell 

/triiriug 

MarJUrig 

2 

■SO 

500 

nso , 

75 0—2 

7.50- 

-1 

(in.) 

(mm) 

(in.) 

(mm) 

(m ) 

(mm) 

(in ) 

(mm) 

Standard 

1.4375 

36.5125 

1.4375 

36.512 

1.6235 

41.237 

1.6235 

41.237 


1.4380 

36.5252 

1.4380 

36.525 

1.6240 

41.250 

1.6240 

41.250 

l T ndfrsi/t' 

-0010 

1.4275 

36.2585 

1.4365 

36.258 

1 6135 

40.983 

1.6135 

40.98.3 


1.4280 

36.2712 

1 4370 

36.271 

1.6140 

40.996 

1 6140 

40.996 

-0.020 

1 4175 

36.0045 

1.4355 

36.004 

1.6035 

40.729 

1.6035 

40.729 


1.1180 

36.0172 

1.4360 

36.017 

1.6040 

40.742 

1.6040 

40.742 

-0 030 

1.4075 

35.7505 

1.4345 

.35 750 

— 

_ 

1.5935 

40.475 


1.4080 

35.7632 

1.4350 

35.763 

— 

— 

1.5940 

40 488 

-0.010 

_ 

_ 

_ 

_ 

_ 

_ 

1.5833 

40 221 


— 

— 

— 

— 

— 

— 

1.5840 

40.234 


LUBRICATION SYSTEMS 


TR25W 


Scavenge Non-return Valve 

The scavenge non-return valve is lo¬ 
cated within the oil return pipe in the 
engine sump. It’s a good idea to check its 
operation whenever the sump strainer 
screen is removed. 



Poke a piece of wire into the pipe and 
force the check ball out of its seat. Allow 
it to drop back down of its own weight. If 
the ball does not seat itself properly, this 
indicates a sludge buildup in and around 
the valve. If necessary, immerse the re¬ 
turn pipe in gasoline and let it sit until 
the check ball operates freely. 

Feed Non-return Valve 

The oil feed non-return valve is located 
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in the inner timing cover of the engine. 
Check its operation as described above 
and, if necessary, clean it with gasoline. 

If you have a problem with the engine 
sump filling with oil whenever the bike 
is left to sit, chances are that a malfunc¬ 
tion of this valve is the cause. 

Crankcase Oil Line Union 

The oil line union is seemed to the 
crankcase with one nut. If a leak has de¬ 
veloped at this junction, disconnect the 
oil lines and inspect the union sealing 
O-rings. Replace if necessary. 

When reinstalling the union, note that 
the oil lines are correctly connected 
when they are crossed (i.e., outer line 
from the oil tank to the inner connection 
of the union). 

Oil Pressure Relief Valve 

The oil pressure relief valve is located 
at the front right side of the crankcase. 
Should oil pressure exceed a pre-set 
limit, the valve routes the excess oil di¬ 
rectly back into the sump. 



Oil pressure relief valw (250) 

To remove the valve, unscrew the hex¬ 
agonal plug and withdraw the ball and 
spring. Inspect them for corrosion etc., 
and replace them if necessary. The 
spring will, in time, lose its strength, so it 
is advisable to replace it if the machine 
has accumulated high mileage. Also re¬ 
place the fiber washer if it is in less than 
perfect condition. 



Oil pump (250 
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Oil Pump 

The oil pump is located at the front 
right side of the engine inside the case 
cover. 

DISASSEMBLY 

1. Remove the four screws at the base 
of the pump and remove the baseplate 
and top cover. 

2. Mark the worm gear for reassembly, 
then remove the nut and washer that se¬ 
cure the gear and driving spindle to the 
top cover. 

3. Clean all parts thoroughly in kero- 
sine or a cleaning solvent and blow them 
dry with compressed air. 

INSPECTION 

Examine the oil pump parts for exces¬ 
sive scoring and foreign object damage. It 
oil changes have been neglected, it will 
be evident by the damage done to the 
pump gear teeth and pump body. Small 
scratches can be ignored, but any more 
substantial wear calls for parts replace¬ 
ment. 

Inspect the pump gears for worn or 
broken teeth. If formerly sharp edges 
have become rounded off, the gear 
should be replaced. 

ASSEMBLY 

1. Make sure all parts are absolutely 
clean and bathed in engine oil or assem¬ 
bly lube. 

2. Insert the driv ing spindle into the 
pump top cover. 

3. Install the worm drive gear and se¬ 
cure it with the nut and spring washer. 

4. Install the driven spindle and gear 
in the top cover. 

5. Install the lower pump gears and 
baseplate. 

6. Rotate the spindle and gears to 
make certain there is no binding, then 
tighten the four securing screws. 

7. Check the joining surfaces of the oil 
pump to make sure they are all parallel. If 
not, the pump may not be free to operate 
when installed in the engine. 

8. Also check the crankcase breather 
located near the clutch cable abutment in 
the timing case. This breather must be 
free from obstruction. 


500, 650, 750 TWINS 
Checking Oil Pressure 

Normal oil pressure at idle is about 20 
to 25 psi, but may rise as high as 80 psi 
when the engine is cold. Normal running 
pressure is 65 to 80 psi. 

Oil pressure can be checked by con¬ 
necting a gauge and adaptor in place of 
the relief valve. 

Oil Line Junction Block 

REMOVAL AND INSTALLATION 

1. Drain the transmission oil. 

2. Remove the gearbox outer cover as 
described in “Engine and Transmis¬ 
sion.” 

3. Drain the oil tank. 

4. Disconnect the rubber lines from 


Engine Specifications—TR7V, T140V (cont.) 


TIMING GEARS 

Inlet and exh. camshaft pinions 

Number of teeth 

50 

Interference fit on camshaft 

0.000-0.001 in. 

Intermediate timing gear 

Number of teeth 

47 

Bore diameter 

0.5618-0.5625 in. 

Intermediate timing gear bush 

Material 

Phosphor bronze 

Outside diameter 

0.5635-0.5640 in. 

Bore diameter 

0.4990-0.4995 in. 

Length 

0 6775-0.6825 in. 

Working clear, on spindle 

0.0005-0.0015 in. 

Intermediate wheel spindle 

Diameter 

0.4980-0.-1985 in. 

Interference fit in crank. 

0.0005-0.0015 in. 

Crankshaft pinion 

Number of teeth 

25 

Fit on crankshaft 

+0.0003/—0.0005 in. 

CYLINDER BLOCK 

Material 

Cast iron 

Bore size 

2.9911-2.9921 in. 

Maximum oversize 

+0.040 in. 

Tappet guide block housing diameter 

0.9990-0.9985 in. 

CYLINDER HEAD 

Material 

D.T.D. 424 Aluminum 

Inlet port size 

1.12 in. 

Exhaust port size 

1% in. diam. 

Waive seatings 

Type 

Cast-in 

Material 

Cast iron 

CONNECTING RODS 

Length (centers) 

5.999-6 001 in. 

Big-end bearings—type 

Steel backed with white metal 

Bearing side clearance 

0.012-0.016 in. 

Bearing diametrical clearance 

0.005-0.0020 in. 

PISTON PIN 

Material 

High tensile steel 

Fit in small-end bush 

0 0005-0 0012 in. clear. 

Diameter 

0.6882-0.6885 in. 

Length 

2 151-2.156 in. 

SMALL END BUSHING 

Material 

Phosphor bronze 

Outer diameter 

0.8140-0.8145 in. 

Length 

1.030-1.031 in. 

Finished bore diameter 

0.6890-0.6894 in. 


Clutch and Transmission Specifications— 



TR7V, T140V 

CLUTCH 

Type 

Multiplate with integral shock absorber 

Number of plates 

Driving (bonded) 

6 

Driven (plain) 

6 

Pressure springs 

Number 

3 

Free length 

1.75 in. 

No. working coils 

?!{> 

Spring rate 

169 lbs. 

Approximate fitted load 

83 lbs. 

Bearing rollers 

Number 

20 

Diameter 

0.2495-0.2500 in. 

Length 

0.231-0.236 in. 

Clutch hub bearing diameter 

1.3733-1.3743 in. 

Clutch sprocket bore diameter 

1.8745-1.8755 in. 

Thrust washer thickness 

0.052-0.054 in. 

Engine sprocket teeth 

29 

Clutch sprocket teeth 

58 

Chain 

Triplex endless —% in. pitch x 84 links 

CLUTCH OPERATING MECHANISM 

Conical spring 

Number of working coils 

2 

Free length 

% in. 

Diameter of balls 

% in. 

Clutch operating rod 

Diameter 

%»in. 

Length 

11.812-11.822 in. 

GEARS 

Mainshaft, high gear 

Bearing type 

Needle roller (Torrington B13I4) 

Bearing length 

0.865-0.875 in. 

Spigot diameter (high gear) 

1.5072-1.5077 in. 
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Clutch and Transmission Specifications— 
TR7V, THOV (emit.) 


TT\m6\ SHAFTS 

Mainshaft 


Left end diameter 

0.8089-0.8103 in. 


Right end diameter 

0.7 194-0.7498 in. 


Length 

Layshaft 

11 23 in. 


Left end diameter 

0.6S70-0.6875 in. 


Right end diameter 

0.6870-0.6875 in. 


Length 

6.47 in. 


GEARBOX BEARINGS 



Mainshaft hearing (left) 

p._, x 2b* x in. Roller bearing 

Mainshaft bearing (right) 

a j x Pi x in. Ball 

journal 

Lax shaft bearing (left) 

n ifl x ?i x in. Neet 

lie roller 

Lax shaft bearing (right) 

Pio x 7 * x a i in Needle roller 

t-a>shaft 1st gear bush 



Bore diameter 

0.795-0.800 in. 


Shaft diameter 

Layshaft 2nd gear bush 

0.8070-0.8075 in. 


Bore diameter 

0.795-0.800 in. 


Shaft diameter 

0 8070-0.8075 in. 


KICK START OPERATING MECHANISM 



Bush bore diameter 

0.751-0 752 in. 


Spindle working clearance in bush 

0.003-0.005 in. 


Ratchet spring free-length 

Vi in. 


GEARCHANGE MECHANISM 



Plungers 



Outer diameter 

0 4315-0.4320 in. 


Working clearance in bore 

Plunger springs 

0.0005-0.0015 in. 


Number of working coils 

12 


Free-length 

P/4 in. 


Inner bush bore diameter 

0.6245-0 6255 in. 


Clearance on shaft 

0.0007-0.0032 in. 


Outer bush bore diameter 

0 7495-0.7505 in. 


Clearance on shaft 

0 0005-0.0025 in. 


Quadrant return springs 

Number of working coils 

9 Vi 


Free-length 

l>i in. 



Engine Specifications—T150 


PISTONS 

Material 

Clearance: 

Top of skirt 
Bottom of skirt 
Piston pin hole diameter 

PISTON RINGS 
Material 

Compression rings (tapered): 

Width 
Thickness 
Fitted gap 
Clearance in groove 
Oil control ring: 

Width 
Thickness 
Fitted gap 
Clearance in groove 

CYLINDER 
Material 
Bore size 

Maximum oversize 

Tappet guide block housing diameter 

CYLINDER HEAD 
Material 
Inlet port size 
Exhaust: 

Valve seatings 

Type 

Material 

VALVES 

Stem diameter: 

Intake 
Exhaust 
Head diameter: 

Intake 

Exhaust 

Exhaust valve material 

VALVE GUIDES 
Material 

Bore diameter (Inlet and exhaust) 
Outside diameter (Inlet and exhaust) 
Length: 

Intake 

Exhaust 


Aluminum Alloy-die casting 

0.0056-0.0035 in. (0.42-0.089 mm) 
0.0033-0.0018 in. (0.084-0.0457 mm) 
0.6885-0.6883 in. (17.9879-17.4828 mm) 


Cast iron HO 10 
2.729-2.577 in. 

0.0625-0.0615 in. (1.5875-1.5621 mm) 
0.009-0.013 in. (0.2286-0.3302 mm) 
0.0035-0.0015 in. (0.89-0 038 mm) 

2.729-2.577 mm 

0.125-0.124 in. (3.175-3.1496 mm) 
0.010-0.040 in. (0.254-1.016 mm) 
0.0105-0.0065 in. (0.266-0.165 mm) 


Austenitic steel liner Aluminum Alloy 
2.6368-2.6303 in. (66.9747-66.062 mm) 
0.040 in. (1.016 mm) 

1.1502-1.1557 in. (29.3675-29.3548 mm) 

Alum, alloy die casting 
1 in. dia (25.4 mm) 

I''j in. dia (31.75 mm) 

Cast-in 
Cast iron 


0.3100-0.3095 in. (7.8740-7.8613 mm) 
0.3095-0.3090 in. (7.8013-7.8495 mm) 

1.534-1.528 in. (38.9636-38.812 mm) 
1.315-1.309 in (33.401-33.2480 mm) 
21-4 \V heat treated 

Ilidural 5 

0,3115-0.3110 in. (7.9121-7.8994 mm) 
0.5005-0.5010 in. ( 12.7127-12.7254 mm) 

1.875 in. (47 625 mm) 

1.875 in. (47.025 mm) 
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the oil tank. 

5. Remove tlu* junction block and 
clean it thoroughly in kerosine. 

6. Check all lines lor chafing and signs 
of decomposition. Replace as necessary. 

7. Installation is basically a reversal of 
the removal procedure. Use a new gasket 
between the junction block and crank¬ 
case, and reconnect the oil lines care¬ 
fully. 

Rocker Oil Feed Line 

REMOVAL AND INSTALLATION 

1. Remove the two domed nuts secur¬ 
ing the feed line to the rocker spindle. 

2. Disconnect the feed line at the oil 
tank. 

3. Remove the clips securing the feed 
line to the frame. 

NOTE: Take care not to bend the feed 

line when removing it from the frame 

heecause it may cause a future rup¬ 
ture. 

4. Thoroughly clean the oil feed line 
with kerosine, then blow it out with com¬ 
pressed air. 

5. Check the line for proper sealing by 
holding your thumb over the banjo fitting 



Pressure relief valve (Twins) 

at one end of the line and blowing 
through the other. 

6. To install the rocker oil feed-line, 
reverse the removal procedure and re¬ 
place the banjo fitting washers. 

Oil Pressure Relief Valve 

The valve is located at the front of the 
engine on the right side, adjacent to the 
timing cover. 

REMOVAL AND DISASSEMBLY 

1. Remove the valve body by unscrew¬ 
ing tbe hexagonal cap. 

2. Separate the cap from the valve 
body and withdraw the piston and spring. 

3. Thoroughly clean all parts in kero¬ 
sine, then inspect the piston and spring 
for signs of wear. Also check to make sure 
the valve filter is free from obstruction 

4. If the bike has accumulated high 
mileage it is advisable to check spring 
pressure with the standard figure given 
in specifications. 
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ASSEMBLY AND INSTALLATION 

1. Replace both fiber washers with 
new ones. 

2. Assemble the valve body, piston, 
and spring. 

NOTE: The open end of the piston 

should face toward the spring and cap. 

3. Install the valve bods and screw on 
the hexagonal cap. 

Oil Pump 

The oil pump is located inside the tim¬ 
ing cover and is driven off the end of the 
intake camshaft. Since the pump itself is 
totally immersed in oil, wear on internal 
parts should be negligible. The oil pump 
drive block slider is not as well lubrica¬ 
ted, however, and therefore should be re¬ 
placed when the machine has ac¬ 
cumulated high mileage. 

REMOVAL AND DISASSEMBLY 

1. Remove the timing cover. 

2. Remove the two oil pump securing 
nuts. 

3. Lift the oil pump off the mounting 
studs. 



Tappet oil feet! drillways 


4. Remove the scavenge and feed 
plungers. 

5. Unscrew the two square end caps 
and remove the two springs and balls. 

6. Clean all parts in kerosine, then in¬ 
spect them for scoring, pitting, and exces¬ 
sive wear. Measure plunger diameters 
and spring compressed strength. Stan¬ 
dard values are given in the specifica¬ 
tions. 

ASSEMBLY AND INSTALLATION 

1. Lubricate all parts generously with 
engine oil. 

2. Assemble the plungers, balls, 
springs, and end caps. 


Engine Specifications 


VALVE SPRINGS (RED AND WHITE) 
Free-length: 

Inner 

Outer 

Total number of coils: 

Inner 

Outer 

Total fitted load 
Valve open: 

Inner 

Outer 

Valve closed: 

Inner 

Outer 

VALVE LIFT 

Set all tappet clearances (S nil for checking 
Measure valve lift at TBC with cold engine 

ROCKERS 
Material 
Bore diameter 
Rocker spindle diameter 
Tappet clearance (cold): 

Inlet 

Exhaust 

CAMSHAFTS 
Journal diameter 
Diametrical clearance 
End float 

Cam lift: Inlet and exhaust 
Base circle diameter 

TAPPETS 
Material 
Tip radius 
Tappet diameter 
Clearance in guide block 

TAPPET GUIDE BLOCK 
Diameter of bores 
Outside diameter 
Interference fit in cylinder block 

ROCKER SPINDLE BUSHINGS 
Bush D/S: 

Bore diameter 
Outside diameter 
Bush T/S: 

Bore diameter 
Outside diameter 

TIMING GEARS 

Inlet and exhaust camshaft pinions: 
Number of teeth 
Interference fit on camshaft 
Intermediate timing gear 
Number of teeth 
Bore diameter 

Intermediate timing gear needle roller 
Intermediate wheel spindle 
Diameter 
Crankcase pinion: 

Number of teeth 
Fit on crankcase 

CRANKSHAFT 
Crankshaft type 

Main bearing (drive side) size and type 

Main bearing (center) running clearance 
Main bearing (timing side) size and type 

Right main bearing housing diameter 
Right main bearing journal diameter 
Center main bearing housing diameter 
Center main bearing journal diameter 
Left main bearing housing diameter 
Left main bearing journal diameter 
Big-end journal diameter 
Minimum regrind diameter 
Crankshaft end float 

CONNECTING RODS 
Material 

Length (centers) 

Big-end bearings typ e 
Con rod side clearance 
Bearing diametrical clearance 

PISTON PIN 
Material 
Fit in small-end 


■T150 (cont.) 


1.468 in. (37.2872 mm) 
1.600 in. (40.64 mm) 

6 

5U 


82 lbs (37.228 kgm) 

115 lbs (51.31 kgm) 

37-40 lbs (16.798-18.144 kgm) 

43-53 lbs (21.792-24.062 kgm) 

Valve lift: 

Inlet 0.152 in. (3.86 mm) 

Exhaust 0.146 in. (3.71 mm) 

Nl. ClI. Steel stamping (EN33) 
0.5002-0.5012 in. (12.7051-12.7305 mm) 
0.1990-0.4995 in. (12.6746-12.6873 mm) 

0.006 in. (0.1524 mm) 

0.008 in. (0.2032 mm) 

1 0615-1.0605 in. (26.9621-26.9367 mm) 
0.0005-0.0020 in. (0.0127-0.0508 mm) 
0.007-0.014 in. (0.178-0.356 mm) 

0.3045 in. (7.7343 mm) 

0.812 in. dia (20.6248 mm) 


EN32B (Stellite tip) 

1.125 in. (28.575 mm) 

0.3115-0.3110 in. (7.9121-7.8994 mm) 
0.0005-0.0015 in. (0.0127-0.0381 mm) 


0.3125-0.3120 in. (7.9375-7.9248 mm) 
1.153-1.148 in. (29.2862-29.1592 mm) 
0.0027-0.0082 in. (0.06858-0.20828 mm) 


0.497-0.498 in. (12.624-12.649 mm) 
0.6260-0.6265 in. (15.9004-15.913 mm) 

0.375-0.374 in. (9.525-9.4996 mm) 
0.501-0.502 in. (12.725-12.751 mm) 


50 

0 000-0.001 in. (0.000-0.0254 mm) 

42 

0.5618-0.5625 in. (14.2697-14.2875 mm) 

11 io x % x in. (17.46 x 22.225 x 15.87 mm) 

0.6SS8-0.6SS5 in. (17.4955-17.4879 mm) 

25 

-0 00003 in. ( -.00762 mm) 

— 0.0005 in. (—0.0127 mm) 


EN16B hardened and tempered stamping—one 
piece 

Us x 2 l, 1jo x 1! hc in. (caged ball) 

(28.58 x 71.43 x 20.63 mm) 

0.0005-0.0022 in. (0.0127-0.05588 mm) 

Us x 2 ,:i j 6 x ,: Ko in. (roller) 

(28.58 x 71.43 x 20.62 mm) 

2.8110-2.8095 in. (71.3994-71.3613 mm) 

1.1248-1.1245 in. (28.5699-28.5623 mm) 
2.0630-2.0625 in. (52.4002-52.3875 mm) 
1.9170-1.9175 in. (48.6918-48.7045 mm) 
2.0447-2.0457 in. (51.9344-51.9608 mm) 
0.9843-0.9840 in. (25.0012-24.9936 mm) 
1.6240-1.6235 in. (41.2496-41.2369 mm) 
1.6200-1.6185 in. (41.148-44.1099 mm) 
0.0015-0.0145 in. ((0.038-0.368 mm) 


Alloy 'II' Section RR.56 

5.751-5.749 in. (14.6075-14.6024 mm) 

Steel-backed white metal 

0.013-0.019 in. (0.3302-0.4826 mm) 

0.0005-0.0020 in. minimum (0.0127-0.0508 mm 


High tensile steel 

0.0005-0.0011 in. (0.0127-0.0279 mm)_ 
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3. Add jppnuimulvh l cc ol oil in 
each plunger bote, iheii piexs fhe 
plungers until tin* oil is loreeil through 
both outlet ports 

NOTE: The outlet ports arc the two 
holes nearest the \tiuare end raps. 

1 Hold \0111 11 11 uu 1 > over the intake 
ports (nearest the plunder tops) and pull 
the plungers out slightly. II the oil level 
drops in either outlet port, the hall and 
spring in that port are not seated prop¬ 
erly , and the end t ap should he removed 
and the cleaning process repeated. 
VOTE: On machines equipped with a 
brass body oil pump, the balls van be 
lightly, but sharply, tapped to ensure a 
good seal. On machines equipped with 
the cast iron pump body, however, this 
should not he attempted since a bad 
seal indicates a warped body that 
should be replaced. 

5. Cheek the oil pump drive block 
slider lor excessive wear, then install the 
pump with a new- gasket. Make sure that 
the conical securing nuts are positioned 
so that they fit into the countersunk holes 
in tlu* pump body. 

6. Clean the timing cover and crank 
case mating surfaces, then apply fresh 
sealing compound and install the covei. 

T150, T150V 

Checking Oil Pressure 

Normal running oil pressure at 3,000 
rpm is 75-90 psi, but may rise above that 
when the engine is cold. Pressure can be 
checked by installing an oil pressure 
gauge in one of the blanking plugs at the 
front of the center crankcase. 

If the oil pressure is unsatisfactory, 
check the follow ing: 

1. Faulty or dirty oil pressure relief 
valve. 

2. Insufficient amount of lubricant in 
the oil tank. 

3. Dirty or incorrectly installed oil fil¬ 
ters. 

I. Faulty oil pump. 

5. Obstructed crankcase drillings. 

0. Excessively worn main or connect¬ 
ing rod bearings. 

7. Leaking crankcase union O-rings. 

Oil Pressure Relief Valve 

The oil pressure relief valve is located 
tu the primary chaincase. Triumph spe¬ 
cial tool no. D2135 can be used to remove 
the valve with only the primary cover re¬ 
moved, but if this tool is not available. 


Clutch and Transmission Specifications—T150 


CLUTCH DETAILS 


Single diaphragm spring-clutch spring rate 

1.000 Hi (approx) (453.0 kgm) 

Minimum travel to disengage 

0.035 in. (0.889 mm) 

Minimum wear of friction plate 

0.00 in. ( 1.524 mm) 

Hearing-Outer thrust plate—Si/c and type 

H» x I’vxh in. ( 12.7 x 28.575 x 6.35 nun) 

Needle race—Size and type 

( 2 off) I \ x 1 \ x in (34 93 x 41.2S x 12 7 nun) 

Thrust race—Size and type 

I-\ x 2Lfl x in. (31 93 x 52 39 x 1.984 mm) 

GEAR 

Mainshaft high gear: 

Boie diameter (hush fitted) 

0 8135-0.8145 in. (20 0629-20 6883 mm) 

Woiking clearance on shaft 

0.0032-0 0047 in. (0.0S128-0.1194 mm) 

Hush length 

2L in. (57.15 mm) 

Layshaft low gear: 

Bore diameter 

0 8135-0.8145 in. (20.6029-20.6883 mm) 

Working clearance 

0 0025-0.0045 in. (0.0635-0 127 mm) 

GEARBOX SHAFTS 

. 

Mainshaft; 

Lett end diameter 

0.8098-0.8103 in. (20.56S9-20.5S 16 mm) 

Right end diameter 

0.7491-07498 in. ( 19 0348-19.014 mm) 

Length 

10'-*, 54 in (262.3337 mm) 

Layshaft: 

Left end diameter 

0.6845-0.6850 in. ( 17.4063-17.419 mm) 

Length 

0 6845-0.6850 in. (17.4063-17.419 mm) 

6'|,i 4 in. (168.6941 mm) 

Cainplate plunger spring: 

Free-length 

2-lfc in. (67.4675 mm) 

Number of working coils 

27 

Spring rate 

9 Ihs/in. (0.633 kg/sq cm) 

Working range 

7.5 tu 11.5 Ihs (3.405 kgm-5.220 kgm) 

HEARINGS 

High gear bearing 

Pi x 2'{> x r \ in. Ball Journal 


31.75 x 63.5 x 15.875 mm) 

Mainshaft hearing 

\ 1"\ x 9 jo in. Ball Journal 

Layshaft hearing (left) 

( 19 03 x 47.625 x 14.282 mm) 

Pin x x a i in. Needle Holler 

Layshaft hearing (right) 

(17.463 x 22 227 x 19 05 mm) 

Pin x % x in. Needle Roller 

KICK-START OPERATING MECHANISM 

Bush bore diameter 

( 17.463 x 22.227 x 19.05 mm) 

0.751-0 752 in. (19.0754-19.1008 mm) 

Spindle working clearance in bush 

0 003-0.005 in. (0.0762-0.127 mm) 

Ratchet spring free-length 

Vj in. (12.7 mm) 

GEA RC11ANCE MEC! 1ANISM 

Plungers: 

Outer diameters 

0 4315-0 4320 in. (10.9601-10.9728 mm) 

Working clearance in boro 

0.0005-0.005 in. (0.0127-0.127 mm) 

Plunger springs; 

Number of working coils 

12 

Free-length 

Pi in. (31.75 mm) 

Inner hush bore diameter 

0.6245-0 6255 in. ( 15.7123-15 8877 mm) 

Clearance on shaft 

0.0007-0.0032 in. (0 01778-0.08128 mm) 

Outer bush bore diameter 

0.7495-0.7505 in. (19.0373-19.0627 mm) 

Clearance on shaft 

0.0005-0.0025 in. (0.0127-0.0635 mm) 

Quadrant return springs: 

Number of working coils 

9Vj 

Free-length 

IV, in. (44.45 mm) 
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the chaincase must be disassembled to 
gain access. 

Disassemble and inspect the valve as 
described for the 500, 650 and 750 cc 
Twins. 

Rocker Oil Feed Line 

Service the rocker oil feed line as de¬ 
scribed for the twins. 

Oil Cooler 

The Trident is equipped with an oil 
cooler mounted below the gas tank on 
two support brackets. Great care should 
be taken when handling this component. 

REMOVAL 

1. Remove the gas tank. 

2. Mark both oil lines for reassembly, 
then disconnect the clips. Take care not 
to tilt the cooler as it still contains approx¬ 
imately one-half pint of oil. 

3. Loosen the top support bracket 
bolts and remove the bracket corner 
packings. 



Oil cooler installation 

4. Hold the cooler upright and remove 
the bracket bolts, nuts, and washers. 

5. Lift out the cooler, then drain the 
remaining oil by inverting the cooler 
ov er a suitable container. 

6. Clean the outside of the cooler with 
kerosine and a soft-bristled brush. It is 
not necessary to Hush the cooler. 

INSTALLATION 

Installation is a reversal of the removal 
procedure. Note the following: 

1. The large oil line fittings at the top 
of the cooler should face rearward when 
the cooler is installed. 

2. When the cooler is properly in¬ 
stalled, the left oil line fitting should be 
connected to the scavenge line and the 
right fitting to the oil tank return line. 

Oil Pump 

The oil pump is the double-gear type 
and is mounted in the primary side crank¬ 
case. Driv e is provided by the crankshaft 
via reduction gears. Since the pump is 
immersed in oil, wear should be negligi¬ 
ble on all but the feed and scavenge drive 
gears. 

REMOVAL 

1. Remove the outer and inner primary 
chaincases (See “Engine and Transmis¬ 
sion”). 


Engine Specifications—T150V® 


MAIN BEARINGS 

Right main bearing size 

Right main bearing journal diameter 

Left main bearing journal diameter 

Left main bearing journal diameter 
Minimum regrind diameter 

CONNECTING RODS 

Big end bearing material 

CYLINDER HEAD 

Intake port size 

CAMSHAFTS 

Cam lift (In. and Ex.) 

25 x 52 x 15 mm 

2.0447-2.0457 in. (51.934-51.961 mm) 
2.8095-2.8110 in. (71.3613-71.3994 mm) 

1.1245-1.1248 in. (28.563-28.5699 mm) 
1.5833-1.5840 in. (40.221-40.234 mm) 

Lead-bronze 

Hie in. (27 mm) 

0.329 in. (8.356 mm) 

(T) With the exception of the specifications on 

this chart T150V information may be obtained from the 

T150 Engine Specifications chart. 

Clutch and Transmision Specifications — T150V 

CLUTCH DETAILS 

Single diaphragm spring-clutch spring rate 

1,000 lh (approx) (453.6 king) 

Minimum travel to disengage 

0.035 in. (0.889 mm) 

Minimum wear to friction plate 

0.06 in. (1.524 mm) 

Bearing-Outer thrust plate—Size and type 

*>» x I*k x V* in. ( 12.7 x 28.575 x 6.35 mm) 

Needle race—Size and type 

(2 off) 1\ x W x K in. (34.93 x 41.28 x 12.7 mm) 

Thrust race—Size and ty pe 

IK x 2\m x Xu in. (34.93 x 52.39 x 1.984 mm) 

GEARS 

Mainshaft, high gear 

Bearing ty pe 

Needle roller (Torrington B1311) 

Bearing length 

0.865-0.875 in. 

Spigot diameter (high gear) 

1.5072-1.5077 in. 

GEARBOX SHAFTS 

Mainshaft 

Left end diameter 

0.8089-0.8103 in. 

Right end diameter 

0.7 194-0.7498 in. 

Length 

10.33 in. 

Lavshaft 

Left end diameter 

0.6870-0.6875 in. 

Right end diameter 

0.6870-0.6875 in. 

Length 

6.47 in. 

GEARBOX BEARINGS 

Mainshaft bearing (left) 

IK* x 2K* x N in. Roller bearing 

Mainshaft lx'nring (right) 

a i x IK x 0/ ifl in. R ill journal 

Lavshaft bearing (left) 

n i« x K x \ in. Needle roller 

Lavshaft bearing (right) 

11 in x 7 h x K in. Needle roller 

Layshaft 1st gear bush 

Bore diameter 

0.795-0.800 in. 

Shaft diameter 

0.8070-0.8075 in. 

Lavshaft 2nd pear bush 

Bore diameter 

0.795-0.800 in. 

Shaft diameter 

0.8070-0.8075 in. 

KICK START OPERATING MECHANISM 

Bush bore diameter 

0.751-0.752 in. 

Spindle working clearance in bush 

0.003-0.005 in. 

Ratchet spring tree-length 

K* in. 

GEARCHANGE MECHANISM 

Plungers' 

Outer diameter 

0.4315-0.4320 in. 

Working clearance in l>ore 

0.0005-0.0015 in. 

GEARCHANGE MECHANISM 

Plunger springs 

Number of working coils 

12 

Free-lcngth 

I»i in. 

Inner bush bore diameter 

0.6245-0.6255 in. 

Clearance on shaft 

0.0007-0.0032 in. 

Outer bush bore diameter 

0.7495-0.7505 in. 

Clearance on shaft 

0.0005-0.0025 in. 

Quadrant return springs 

Number of working coils 

9K 

Free-length 

1*4 in. 

Camplate plunger spring: 

Free length 

2.28 in. 

Number of working coils 

21 

Spring rate 

8.80 lbs./in. 


^ 2. Remove the four attaching screws 

and lift out the oil pump assembly. 

3. Remove the two remaining screws 
and separate the pump parts. 

4. Drive out the gear spindles with a 
thin, soft alloy drift. 

5. Wash all parts thoroughly in clean¬ 
ing solvent or kerosine, then blow them 
dry with compressed air. 
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INSPECTION 

Examine the gear teeth for scoring or 
rounded out edges. Check the spindles 
and spindle ho res in t he gears and pump 
body. Replace any parts that are exces¬ 
sive!) worn. 


Engine Torque Specifications 


TR25W 


Carburetor 

10 ft lbs 

flange nuts 

(1.3S3 kg/m) 

Clutch center 

60-65 ft lbs 

nut 

( 8 295-8.99S kg/m) 

Con. rod end 

25-27 ft lbs 

can nuts 

(3.456-3.733 kg/m) 

Crankshaft 

35-10 ft lbs 

pinion nut 

(4.839-5.530 kg/m) 

Cylinder 

26-28 ft lbs 

barrel nuts 

(3.595-3.871 kg/in) 

Cylinder head 

18-20 ft lbs 

stud nuts 

(2.489-2.765 kg/in) 

Kick-start 

50-55 ft lbs 

ratchet nut 

(6.913-7.604 kg/m) 

Oil pump stud 

5-7 ft lbs 

nuts 

(691-968 kg/m) 

Rotor fixing 

60 ft lbs 

nut 

8.295 kg/m) 

Valve cover nuts 

10 ft lbs 

(large) 

(1.383 kg/m) 

Valve cover nuts 

5-7 ft lbs 

(small) 

(691-869 kg/m) 

T1()0C, TJ00R 

Flywheel bolts 

33 ft lbs 

Con. rod bolts 

27 ft lbs 

Crankcase junction 

15 ft lbs 

Crankcase junction 

20 ft lbs 

studs 


Cylinder block nuts 

35 ft lbs 

Cylinder head bolts 

18 ft lbs 

( a n in. dia.) 


Rocker box nuts 

5 ft lbs 

Rocker box bolts 

5 ft lbs 

Rocker spindle-domed 

25 ft lbs 

nuts 


Oil pump nuts 

6 ft lbs 

Kickstart ratchet 

40 ft lbs 

pinion nut 


Clutch center nut 

50 ft lbs 

Rotor fixing nut 

30 ft lbs 

Stator fixing nuts 

20 ft lbs 

Twin carburetor 

10 ft lbs 

manifold socket 


screws 



TR6R, TR6C, T120R 


Flywheel bolts 

33 ft lbs (4.6 kg/m) 

Con. rod bolts 

28 ft lbs (3.9 kg/m) 

Crankcase junction 

13 ft lbs ( 1.8 kg/m) 

bolts 

Crankcase junction 

20 ft lbs (2.8 kg/m) 

studs 

Cylinder block nuts 

35 ft lbs (4.8 kg/m) 

Cylinder head I»o!ts 

18 ft lbs (2.49 kg/m) 

(•H in. dia.) 

Cylinder head bolt 

15 ft lbs (2.1 kg/m) 

( : *ia in. dia.) 

Rocker l»o.x nuts 

5 ft lbs (0.7 kg/m) 

Rocker box bolts 

5 ft lbs (0.7 kg/m) 

Rocker spindle-domed 

22 ft lbs (3.0 kg/m) 

nuts 

Oil pump nuts 

Kick-start ratchet 

5 ft lbs (0 7 kg/m) 

45 ft lbs (6.3 Kg/m) 

pinion nut 

Clutch center nut 

50 ft lbs (7 kg/m) 

Rotor fixing nut 

30 ft lbs (4.1 kg/m) 

Stator fixing nuts 

20 ft lbs (2.8 kg/.n) 

Primary cover 

10 ft lbs (14 kg/m) 

domed nuts 


T150, T150V 


TR7\\ T140V 


Flywheel bolts 
Con. rod bolts 
Crankcase junction 
bolts 

Crankcase junction 
studs 

Rocker box bolts 

—inner (in. dia.) 
Cylinder head holts— 
outer (^ in dia ) 
Cylinder head holt— 
center (^a in dia.) 
Cylinder head bolt— 
inner ( \ in. dia.) 
Rocker box nuts 
Rocker box bolts 
(M in. dia.) 

Rocker spindle-domed 
nuts 

Oil pump nuts 
Kick-start ratchet 
pinion nut 
Clutch center nut 
Rotor fixing nut 
Stator fixing nuts 
Primary cover 
domed nuts 


33 

ft 

lbs 

(4.6 kg/m) 

22 

ft 

lbs 

(3.9 kg/m) 

13 

ft 

lbs 

(L8 kg/m) 

20 

ft 

lbs 

(2.8 kg/m) 

10 

ft 

lbs 

(1.38 kg/m) 

18 

ft 

lbs 

(2 49 kg/m) 

16 

ft 

lbs 

(2.07 kg/m) 

18 

ft 

lbs 

(2.49 kg/m) 


5 ft lbs (7 kg/m) 

5 ft lbs (7 kg/m) 

22 ft lbs (3.0 kg/m) 


5 ft lbs (7 kg/m) 

45 ft lbs (6.3 kg/m) 

70 ft lbs (7 kg/m) 
40 ft lbs (4.1 kg/m) 
20 ft lbs (2.8 kg/m) 
10 ft lbs (1.1 kg/m) 


Con. rod bolts 

Crankcase junction 
bolts 

Crankcase junction 
studs 

Cylinder block 
nuts 

Cylinder head 
bolts 

Rocker l>ox nuts 

Rocker box bolts 

Rocker spindle-domed 
nuts 

Kick-start ratchet 
pinion nut 

Rotor fixing nut 

Stator fixing nuts 

Clutch center nut 

Cearbox sprocket 
—Lock nut 

Center bearing 
nuts 


18 ft lbs 

(2 489 kg/m) 

12 ft lbs 

(1 659 kg/m) 

15 ft lbs 

(2.074 kg/m) 

20-22 ft lbs 

(2.765-3.042 kg/m) 
18 ft lbs 

(2.4S9 kg/m) 

6 ft lbs (0.691 kg/m) 

6 ft lbs (0.691 kg/m) 
22 ft lbs 

(3.042 kg/m) 

40-45 ft lbs 

(5.530-6.221 kg/m) 
50 ft lbs 

(6 913 kg/m) 

8 ft lbs 

(1.106 kg/m) 

60 ft lbs 

(8.295 kg/m) 

58 ft lbs 

(8.019 kg/m) 

18 ft lbs 

(2.489 kg/m) 


INSTALLATION 

Installation is a reversal of the removal 
procedure. Note the following: 

1. Replace the gasket that fits between 
the pump and crankcase. 

2. Make certain that the two screws 
holding the pump body together are suf¬ 
ficiently tightened. 


3. Make sure the pump is correctly lo¬ 
cated over the dowel in the crankcase 
recess. 

4. Replace the O-ring that fits around 
the pump body in the inner primary’ 
chaincase. 

5. When installing the oil pump drive 
gear, apply a thread-locking compound to 
the securing screw. 


Oil Pump and Pressure Relief 
Valve Specifications 


TR25W 


OIL PUMP 

Pump body material 
Type 

Drive ratio 

Non-return valve spring (free-lengtb) 
Non-return valve spring ball (diameter) 

Oil pressure relief valve spring (free-length) 
Oil pressure relief valve ball (diameter) 


Zinc base alloy' 

Double gear 
1 : 4 

0 625 in. ( 15-875 min) 
0.25 in. (6.35 mm) 

0 6091 in. ( 15.4781 mm) 
0.3125 in. (7.9375 mm) 


T100C and T100R 


OIL PUMP 
Bndy material 
Rore diameter: 

Feed 

Scavenge 

Scavenge ( Bcf It.49833) 

Plunger diameter: 

Feed 

Scavenge 

Scavenge (Ref 11.49833) 

Valve spring length 
Rail diameter 

Aluminum cross-head width 
Working clearance in plunger heads 

Olf. PRESSURE RELIEF VALVE 
Piston diameter 
Working clearance 
Pressure relief operates 
Spring length ( Free) 
laiad at DJa in. 

Rate 

OIL PRESSURE 
Normal running 
Idling 


Brass 

0.3748-0.3753 in. 
0 4372-0.4377 in. 
0.1S77-0.4872 in. 


0.374 i-0.3747 in. 
0.4369-0.4372 in. 
0.4872-0.4S69 in. 
\*2 in. 


0.197-0.498 in. 
0.0015-0.0045 in. 


0.5605-0.5610 in. 

0.001-0 002 in. 

60 Hi/mj in. (4.22 kg/sq cm) 
1\ in. 

8 lbs 
42.3 lbs 


60 Ib/sq in. 
20-25 lb/sq fn. 


1076 


















Triumph 


Oil Pump and Pressure Relief 
Valve Specifications (cont.) 


TR6R , TR6C , T120R, TR7V, T140V 


OIL PUMP 


Bodv material 

Brass 

Bore diameter: 


Feed 

0.40675-0.40625 in. 

Scavenge 

0.4877-0.4872 in. 

Plunger diameter: 


Feed 

0 40615-0.40585 in. 

Scavenge 

0.4872-0.4869 in. 

Valve spring length 

Vi in. 

Ball diameter 

%2 in. 

Aluminum cross-head width 

0.497-0.498 in. 

Working clearance in plunger heads 

0.0015-0.0045 in. 

OIL PRESSURE RELIEF VALVE 


Piston diameter 

0.5605-0.5610 in. 

Working clearance 

0.001-0.002 in. 

Presure relief operates 

60 Ib/sq in. (4.22 kg/sq cm 

Spring length 

1 1 “:i 2 in. 

Load at I^io in. 

12-1214 lbs 

Rate 

37 Ib/in. 

OIL PRESSURE 


Normal running 

68-80 lb/sq in. 

Idling 

20-25 lb/sq in. 

OIL PRESSURE SWITCH 


Operating pressure 

7-11 lb/sq in. 

T150, T150V 

OIL PUMP 


Body material 

Cast iron 

Bore diameter 

0.3438-0.3433 in. (8.7325-8.7198 mm) 

Scavenge gear-bore diameter 

0.3438-0.3148 in. (8.7325-8.7579 mm) 

Feed gear-bore diameter 

0.3438-0.3148 in. (8.7325-8.7579 mm) 

Spindle diameter 

0.3433-0.3428 in. (8.7198-8.70712 mm) 

Cover plate bore diameters: 


Spindle 

0.3433-0.3438 in. (8.7198-8.7325 mm) 

Drive scavenge gear 

0.4375-0.4370 in. (11 1125-11.0998 mm) 

Pump drive ratio 

1.9 : 1 (engine to pump) 

OIL PUMP DRIVE 


Intermediate gear-bore diameter 

0.5625-0.5620 in. (14.287-14.2748 mm) 

Bush-bore 

0.4387-0.4382 in. (11.143-11 1302 mm) 

L -length 

0.755-0.745 in. (19.177-18.923 mm) 

Spindle-diameter 

0.4360-0.4355 in. (11.0744-11.0617 mm) 

OIL PRESSURE RELIEF VALVE 


Piston diameter 

0.5605-0.5610 in. (14 2367-14.2494 mm) 

Working clearance 

1 001-0.002 in. (0 0254-0.0508 mm) 

Pressure relief operates 

90 lb/sq in. (6.328 kg/sq cm) 

Spring length (Free) 

1% in. (34-925 mm) 

Lead at I ,v m in. 

8 lbs (3.032 kgm) 

Rate 

42.3 lbs (19-2042 kgm) 

OIL PRESSURE 


Normal running 

75-85 lb/sq in. (5.273-5.624 kg/sq cm) 

Idling 

20-25 lb/sq in. (1.406-1.758 kg/sq cm) 

Oil pressure switch: Working range 

7-11 lbs (3.178-4.994 kgm) 


FUEL SYSTEMS 


Triumph motorcycles were fitted with 
one or two Amal Monobloc carburetors 
prior to 1967, and from that date have 
been equipped with the Concentric ver¬ 
sion. 

NOTE: For carburetor theory , inspec¬ 
tion, and service , refer to “ Carbu¬ 
retor s” under the “General Informa¬ 
tion ” section. 


MONOBLOC 

Removal and Disassembly 

1. Remove the air cleaner(s). 

2. Disconnect the fuel feed line at the 
carburetor banjo. Disconnect the feed 
line between the carburetors. 


3. Gradually loosen the two carbu¬ 
retor flange nuts, and remove the carbu¬ 
retor. 

4. Unscrew and remove the carbu¬ 
retor cap, and pull out the choke and 
throttle slide assembly. To disassemble, 
remove the needle clip, compress the 
spring, disengage the cable from the 
slide, and separate the components. 

5. Remove the banjo bolt, and take off 
the banjo and filter screen. 

6. Unscrew and remove the float 
needle seat. Take out the needle. 

7. Remove the main jet cover nut. 
Unscrew and remove the main jet holder 
complete with main and needle jets. 

8. Remove the pilot jet cover nut. Un¬ 
screw and remove the pilot jet. 

9. Remove the float bowl cover 


(3 screws). Remove the float spindle, 
float, and spindle bush. 

10. Remove the pilot air and throttle 
stop screws. 

11. Remove the locating peg, and 
shake out the jet block. 


Assembly and Installation 

1. Assembly is the reverse of disas¬ 
sembly. Use new gaskets, O-rings, and 
fiber washers. 

2. Install the throttle slide(s) in the 
carburetor(s) before tightening the flange 
nuts. Tighten these nuts slowly and 
evenly. Check for free slide movement as 
the nuts are tightened. If the slide sticks, 
the nuts are overtightened, warping the 
carburetor body. 

3. After connecting the fuel line(s), 
check for leaks. 


CONCENTRIC (EXCEPT 
TRIDENT) 

Removal and Disassembly 

1. Remove the air cleaner(s). 

2. Disconnect the fuel feed lines at the 
carburetor(s). 

3. Loosen the carburetor flange nuts 
evenly, then remove them and pull off 
the carburetor. 

4. Remove the carburetor top and pull 
out the slide assembly. To disassemble, 
remove the needle and clip by compres¬ 
sing the return spring against the cap, 
compress the return spring and disen¬ 
gage the cable from the slide. 

5. Remove the float bowl banjo bolt, 
with banjo and filter. 

6. Remove the float bowl screws, tap¬ 
ping the bow l lightly to free it if stuck. 

NOTE: Hold the carburetor in the 

upright position when removing the 

float bowl. 

7. Remove the float assembly from the 
float bowl. The float spindle is pressed 
lightly into the bowl. 

8. Unscrew and remove the main jet 
holder complete with main and needle 
jets. 

9. Unscrew’ and remove the pilot jet (if 
fitted), pilot air screw, and throttle stop 
screw. 


Assembly and Installation 

1. Assembly is the reverse of disas¬ 
sembly. Use new' O-rings (the condition 
of the flange O-ring is critical), float bow l 
gasket, and washers. 

2. If plastic banjos are fitted, do not 
overtighten them, or they may leak. 

3. Put the throttle slide assemly in the 
carburetor body before bolting it down. 
Be sure the flange O-ring is seated in its 
groove and hold the carburetor against its 
manifold while screw ing on the nuts. 

4. Tighten the flange nuts gradually 
and evenly, checking for free slide move¬ 
ment as this is done. Overtightening or 
uneven tightening of the nuts may cause 
the slide to stick because it may w arp the 
body. 

5. After connecting the fuel line(s), 
check for leaks. 
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MAIN JST- 

MAIN JET ___ 


Monobloc carburetor vv ith float bowl 



Removing the main jet, holder, and needle jet 



TRIDENT 

The Trident is equipped with three, 
Model 600 Concentric carburetors. 
These units differ from the other Concen¬ 
tric carburetors in that the throttle slide 
has no conventional throttle spring, but is 
returned by a scissor spring located on 
the external throttle linkage. 

Removal and Disassembly 

1. Remove the side panels and the fuel 



Carburetor Specifications 



TR25W 

T100C t before 
H57083) 

TIOOC 0157083 
and later) 

TIOOR (before 
1157083) 

TIOOR (H57083 
and later) 

Type (Ama!) 

928/1 Concentric 

376/273 

628/8 Concentric 

376/324 and 325 

626/9 and 10 Concentric 

Venturi Size 

28 mm 

1 in. (25.4 mm) 

26 mm 

lMflin. 

26 mm 

Main jet 

160 

190 

180 

200 

140 

Needle jet 

0.106 in. 

0.106 in. 

0.106 in. 

0.106 in. 

0.106 in. 

Needle type 

— 

C 

— 

C 

— 

Needle clip position 

1 

3 

2 

3 

2 

(groove from top) 

Throttle slide cutaway 

3 

3.5 

4 

3.5 

3 

Pilot jet 

— 

25 

— 

25 

— 

Slide spring free 

length (in./mm) 

25/63.5 

— 

2.5/63.5 

— 

2.5/63.5 
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Carburetor Specifications (cont.) 



TR6R and TR6C 

T120R 

TJ 50, T150V 

TR7V 

T140V 

Type (Amal) 

R930/23 Concentric 

R930/9 and 10 Concentric 

626 Concentric 

R930/89 

L930/93 

Venturi Size 

30 mm 

30 mm 

27 mm 

30 mm 

30 mm 

Main jet 

230 

220 

150 

280 

190 

Needle jet 

0.106 in. 

0.106 in. 

0.106 in. 

0.106 in. 

0.106 in. 

Needle type 

STD 

STD 

STD 

STD 

STD 

Needle clip position 

2 

2 

2 

2 

1 

(groove from top) 

Throttle slide cutaway 

3 

2.5 


3.5 

3 

Pilot jet 

— 

— 

— 

— 

— 

Slide spring free 

length (in./mm) 

2.5/63.5 

2.5-63.5 

— 

2.5/63.5 

2.5/63.5 


0T15O: 2.5 
T150V: 3.5 


tank. 

2. Disconnect the throttle cable from 
the throttle linkage and disconnect the 
choke cable from the handlebar lever. 

3. Remove the air cleaner assembly 
out the left side of the machines. 

4. Remove the two screws securing 
each carburetor top, then remove the 
manifold nuts and pull each carburetor 
back and down, leaving the slide as¬ 
semblies fastened to the throttle linkage. 


5. To remove the carburetor top and 
slide assemblies, disconnect the slide 
from the throttle rod and the air valve 
from its cable. Remove the jet needle re¬ 
taining clip and compress the throttle rod 
return spring to free the top retaining 
plate. Push the bottom nipple of the 
throttle rod down to clear the throttle 
slide and compress the air valve spring to 
free it from the cable end nipple. 

6. Unscrew the air valve cable abut¬ 


ment to completely remove the carbu¬ 
retor top. 

7. The remainder of the disassembly 
procedure is the same as for the standard 
Concentric. Refer to the “Concentric: Re¬ 
moval and Disassembly” section preced¬ 
ing, Steps 5-9. 

Assembly and Installation 

Refer to “Concentric: Assembly and 
Installation” section preceding. 


ELECTRICAL SYSTEMS 


IGNITION SYSTEM 

Troubleshooting 

TR25W 

1. Make sure the contact breaker is 
clean and correctly gapped. Also make 
certain the battery terminals are tight and 
in good condition. 

2. Check the main wiring harness fuse. 

3. Turn the ignition switch on and 
slowly turn the engine over while watch¬ 
ing the ammeter needle. As the contact 
breaker opens and closes, the needle 
should flick between zero and a slight 
discharge. If it does not, there is a fault 
somewhere in the low tension circuit. 

4. Recheck the condition of the points 
to make sure you aren’t getting a false in¬ 
dication due to dirt, oil, or an incorrect 
adjustment. 

500 AND 650 TWINS 

1. Check the condition and gap of the 
contact breaker points and the tightness 
of the battery terminals. 

2. Remove the gas tank. 

3. Disconnect the white lead that con¬ 
nects the “SW” terminals of both ignition 
coils. 

4. Connect the white lead to the left 
coil "SW” terminal, then turn on the igni¬ 


tion switch and slowly turn over the 
engine while observing the ammeter 
needle. As the contact breaker opens and 
closes, the needle should flick between 
zero and a slight discharge. 

5. Disconnect the white lead from the 
left coil and connect the “SW” terminal 
of the right coil. Turn the ignition switch 
on and observe the ammeter needle as 
described above. 

6. If the ammeter needle does not flick 
in the described manner for both the 
right and left ignition coils, a fault exists 
in the low tension circuit. 


T150 

1. Lift up the seat and disconnect the 
white lead that connects the “SW” termi¬ 
nal of all three ignition coils. 

NOTE: Lucas coils are marked “SW”’ 
and “CB.” SIBA coils are marked “1” 
instead of “SW” and “15” instead of 
“CB.'' 

2. Connect the white lead to one coil 
at a time and check ammeter needle de¬ 
flection as previously described for the 
other models. 


750 TWINS , T150V 

Procedures are essentially as described 
above, except that the coil wires are 
white/yellow. 


Low Tension Circuit Tests 

If the above tests showed that the fault 
exists somewhere in the low tension cir¬ 
cuit, isolate the problem source in the fol¬ 
lowing manner: 

NOTE: On 12 volt machines , discon¬ 
nect the zener diode center terminal. 

1. Place a piece of non-conducting 
material between the contact breaker 
points. Turn the ignition switch on. 

2. Using a 0-15 volt DC voltmeter 
(0-10 volts for 6 volt machines) and the 
appropriate wiring diagram for reference, 
make point-to-point checks as described 
below. 

3. Check the battery by connecting 
the voltmeter between the negative ter¬ 
minal of the battery and ground (frame). 
No reading indicates a blown main, or a 
faulty red, battery lead; a low reading in¬ 
dicates a poor ground. 

4. Connect the voltmeter between 
the ignition coil negative terminal (SW or 
1) and ground (one at a time on twins and 
triples). No reading indicates a faulty 
lead between the battery and coil termi¬ 
nal, or a faulty switch or ammeter connec¬ 
tion. 

5. Connect the voltmeter between 
ground and one ammeter terminal at a 
time. No reading at the “load” terminal 
indicates either a faulty ammeter or a 
break in the blne/brown lead from the 
battery'; no reading on the battery- side in- 
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dientes a faulty ammeter. 

f>. Conneet the voltmeter between 
the ignition wviteli “feed” terminal and 
ground. No reading indicates a break or 
faults terminal along the brown white 
lead. Check for soltage readings between 
ground and the brown white lead termi¬ 
nals at the rectifier, ammeter and lighting 
switch (on singles and twins.) 

7. Connect the voltmeter between the 
ignition switih ‘’load" terminal and 
ground \o reading indicates a faulty 
switch \ positive reading at this point, 
but not in step 4, indicates a break or 
faults connection along tin* white lead. 

S Disconnect the ignition coil lead 
Irom tlx* positive (CB or 15) terminal and 
connect one voltmeter lead in its place 
(one coil at a time on twins and triples). 
Connect the other voltmeter lead to 
ground. No reading indicates a faults pri¬ 
mary coil winding. 

9. Beconneet the ignition coil lead(s) 
and connect the v oltmeter across the con¬ 
tact breaker points one set at a time. 
Leave the* rubber insulator in place. No 
reading indicates a faulty connection, 
faulty insulation, or a faulty condenser. 

10. On 12 volt machines, reconnect 
the zener diode center terminal anil con¬ 
nect the voltmeter to this terminal and 
ground. The meter should read buttery 
output voltage. 

High Tension Circuit Tests 

If the preliminary ignition system 
checks showed that the problem lay in 
the high tension circuit, cheek the follow¬ 
ing: 

1. Test the ignition coil(s) as described 
in component tests If the coils are in sat¬ 
isfactory condition, either the high ten¬ 
sion cables or spark plug cap(s) are at 
fault. 

2. Remove the spark plug cap(s) from 
the eable(s) and turn the ignition switch 
on. Hold the cable about Vh in. away from 
the cylinder cooling fins and kick the 
engine over. A bright blue spark should 
jump across the gap; if not, the cable is 
defective. If the spark does appear, the 
spark plug cap is faulty. 

Component Tests 
IGNITION Coil 

1. Check the coil in the machine by 
removing the spark plug cap and holding 
the high tension cable end about Vh in. 
aw av from the cylinder cooling fins. Turn 
the ignition on and kick the engine over. 



Component I'x.ihmi (Trident) 
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2. Check primary winding resistance 
b> removing the coil and connecting an 
ohmmeter to the low tension terminals. 
Tlie readings obtained should be: 

TR25W 

3.0 ohms minimum 

3.4 ohms maximum 

T100C, T100R, TRGC, TRGR, 
and T120R 
MAC type 

1.8 ohms minimum 

2.4 ohms maximum 

MA12 type 

3.0 ohms minimum 

3.4 ohms maximum 

T150, IT 50 V 

3.3 ohms minimum 

3.8 ohms maximum 

TR7V, T140V 

3.0 ohms minimum 

3.4 ohms maximum 

3. Inspect the high tension cables for 
any signs of insulator deterioration. 

CONDENSERS 

A faulty condenser is usually indiated 
by burning or arcing of the points. On the 
TR25W, the consenser is located under 
the ignition plate in the primary chain- 
case; on twins and triples, they are lo¬ 
cated under the gas tank. 

To check the condenser(s), first turn 
the ignition switch on, then take readings 
across the contact breaker(s) (open posi¬ 
tion) with a voltmeter. No reading in¬ 
dicates that the condenser insulation has 
broken down, and the unit should be re¬ 
placed. 


CHARGING SYSTEM 

The charging system consists of an al¬ 
ternator and a full-wave bridge rectifier 
that converts the AC pulses in DC for 
recharging the battery and powering the 
lights. 12 volt machines are also 
equipped with a zener diode to absorb 
any excess charge. 

Alternator Output Test 
TR525W 

1. Disconnect the two or three alterna¬ 
tor output leads. 

NOTE: Earlier machines hate three 
leads , later machines hare two. 

2. Start and run the engine at 3,000 
rpm. 

3. Connect a 0-15 volt AC voltmeter 
with a I ohm load resitor in parallel with 
each of the alternator leads as described 
below. 

4. Three-Iead-type stator: 

a. White/green and greeu/blaek 
leads—minimum voltmeter reading 4.0 
volts. 

b. White/green and green/yellow 
leads—minimum voltmeter reading 6.5 
volts. 

c. White/green and green/black with 


green/yellow leads—minimum volt¬ 
meter reading 8.5 volts. 

*5. Two-lead-tvpe stator: 

a. White/green and green/yellow 
leads—minimum voltmeter reading 8.5 
volts, for all except 47205 stator (9.0V). 

6. If low or no readings are obtained, 
inspect tin* leads for damage and make 
sure they have tight connections. Check 
the alternator output again, and if the 
same residts are obtained the difficulty 
lies in the alternator itself and it must be 
replaced. 

7. To check for grounded coils within 
the stator, connect the voltmeter to each 
terminal anil ground. If a reading is ob¬ 
tained, the coil connected to the lead 
being tested is grounded. 

T100C, T100R, TR64 , TR6C f 
AND T120R 

Test the alternator output as described 
for the TR25W. Correct output readings 
are given in the following chart. 

T150 

Check alternator output for the Trident 
in the same manner as described for the 
three-lead TR25W stator. Correct output 
readings are given. 

TR7V , T140V, T150V 

These models use a 47205 stator. Pro¬ 
cedures are same as for TR25W. Mini¬ 
mum voltmeter reading is 9.0 volts. 


Altrrnotor ( t/fpuf Mmimum 
_AC Volt» Q 3,000 rpm _ 

KM20 green/white green/white green/while 

stator and and grecn/black 

47209 grten/black grren/ycllow and 

(12 volt) connected connected green/yellow 

5.0 8.0 connected 

10.0 


Rectifier Test 

Two precautions should be taken 
whenever handling the rectifier for test¬ 
ing or for any other purpose. 

1. When removing or installing the 
rectifier, prevent any possibility of twist¬ 
ing the rectifier plates, which could re¬ 
sult in broken internal wiring. 

2. Never disturb the tints that hold the 
rectifier plates together. 

To test the rectifier in the machine: 

1. Disconnect the brown/white lead 
from the center terminal and wrap the 
end in tape to prevent a short-circuit to 
ground. 

2. Connect a DC voltmeter in parallel 
with a 1 ohm load resistor between the 
center rectifier terminal and ground. 

3. On twins, disconnect the alternator 
green/yellow lead and connect it to the 
rectifier green/black lead by using the ap¬ 
propriate jumper cable Make sure this 
connection is insulated to prevent a 
short-circuit. 

4. Start and run the machine at 3,000 
rpm and observe the voltmeter reading. 
It must be 7.5 volts minimum. 

5. If the reading is higher than speci¬ 
fied, check the rectifier ground. If the 
ground is OK, replace the rectifier If the 
reading was zero or less than specified, 
the problem lies in the reetifier or charg¬ 
ing system wiring. First cheek the recti¬ 
fier on a bench. 
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S tutor 
.V umber 

System 

Voltage 

DC Input to Bottenj 
amp @ 3,000 rpm 

Alternator Output 
Minimum AC Volts @ 
3,000 rpm 

Sfofor Coil Details 

So. of Turns 

Coils per coil S.U'.G. 

Off 

Pitot 

Heod 

A 

B 

C 


6V 

2.75 

2.0 

2.0 







47162 


2.0° 

2.1° 

1.5° 

4 0 

6.5 

8.5 

6 

140 

22 


12V 












4.8 f 

3.81 

1.81 







47164 

6V 

2.7 

0.9 

1.6 

4.5 

7 0 

9.5 

6 

122 

21 

47167 

6V 

6.61 

6.6| 

13.6* 

7.7 

11.6 

132 

6 

74 

19 









2 

250 

25 ' 

47188 

6V 

Not applicable 

5.0 

1.5 

3.5 

2 

98 

20 - 









1 

98 

20 









1 

98 

21 

47204 

12V 






8.5 

as 47162 



ICN 

LIGHT 



Rectifier test 

4. Disconnect the voltmeter and, using 
the accompanying illustrations for guid¬ 
ance, test each of the diodes with the 
voltmeter leads. Keep the testing time as 
short as possible so that the rectifier does 
not overheat. No reading should be 
greater than 2.5 volts in Test 1, and no 
reading should be more than 1.5 volts 
less than the battery voltage in Test 2 
(i.e., 10.5 volts minimum). 

5. If the rectifier does not meet specifi¬ 
cations, it should be replaced. 


0 Zener in Circuit 
I Zener disconnected 
| With Boost Switch in Circuit 


Coil Ignition Machines 

A—Green/Whitc and Grecn/Black 
B—Green/Whitc and Green/Yellow 

C Green/Wh^te and j c^en/Yellow j connected 
NOTE: On machines fitted with two-lead-stator, only test C is applicable as leads ore colored green/ 
white and green/yellow. 


ALTERNATOR 



6-volt charging circuit 


Rectifier Bench Test 

1. Disconnect and remove the recti¬ 
fier. Observe the note on handling the 
unit. 


2. Connect the rectifier to a 12 volt bat¬ 
tery and a 1 ohm load resistor. 

3. Connect a DC voltmeter in the V 
position as shown in the accompanying 
illustration. The meter should read 12 
volts. 


Charging Circuit 
Continuity Test 

If the rectifier tests did not pinpoint the 
problem, it must be located somehere 
within the charging circuit wiring. For 
checking continuity, the battery' must be 
in a good state of charge and the alterna¬ 
tor leads must be disconnected at their 
snap connectors. 

TR25W 

1. Make sure there is power at the rec¬ 
tifier by connecting a DC voltmeter, with 
a 1 ohm load resistor in parallel, between 
the center rectifier terminal and ground. 
The meter should read battery voltage. 

2. If there is no voltage at the rectifier, 
repeat steps 3, 5, and 6 under “Low Ten¬ 
sion Circuit Tests” to isolate the problem 
in the wiring. 

500 AND 650 TWINS 
6 Volt Machines 

1. Repeat steps I and 2 given for the 
TR25W. 

2. Connect the green/yellow lead from 
the main wiring harness (under the 
engine) to the rectifier center terminal 
with a jumper cable. Turn the ignition 
switch on. 

3. Connect a DC voltmeter, with a 1 
ohm resistor in parallel, between the 
green/white lead at the rectifier and 
ground. With the light switch in the “off” 
position, the meter should read battery 
voltage. If not, the leads to the ignition 
switch terminals 16 and 18, and the leads 
to light switch terminals 4 and 5, should 
be checked. 

4. Connect the green/yellow lead from 
the main wiring harness to the rectifier 
center terminal with a jumper cable. 
Turn the ignition switch to the IGN posi¬ 
tion and the headlight switch to the 
HEAD position. 

5. Connect a DC voltmeter, with a 1 
ohm resistor in parallel, to the 
green/black lead at the rectifier and 
ground. The meter should read battery 
voltage. If not, the leads to ignition 
switch terminals 16 and 17, and the leads 
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Zener diode test 


to light switch terminals 5 and 7, should 
he checked. With the light switch in the 
PILOT position, there should he no volt¬ 
age reading between ground and the rec¬ 
tifier green black or green/white leads. 

12 Volt Machines 

1. Check the batter) to make sure the 
fuse is intact and that the batter)' is cor¬ 
rectly connected to ground (positive). 

2. Check to see that there is voltage at 
the rectifier center terminal as previously 
described. If there is not, disconnect the 
alternator leads at their snap connectors 
under the engine. 

3. Wire a jumper lead between the 
center and green/yellow rectifier termi¬ 
nals and check the voltage between the 
snap connector and ground If there is no 
reading, the alternator harness lead is 
faulty. 

4. Repeat the above for the rectifier 
green/white lead. 

5. If there is voltage at the center recti¬ 
fier terminal, check the ammeter termi¬ 
nal. If it is satisfactory here, the 
brown/white lead to the rectifier center 
connector is faulty. 

6. II there is no voltage at either the 
rectifier or the ammeter, the blue/brown 
wire from the battery is faulty. 

T150 

Perform the charging circuit continuity 
test for the Trident in the same manner as 
described for the 500 and 650 twins. 

TR7V, T150V, T150V 

The test is similar to that for the 500 
and 650 Twins as described above except 
that the wire color codes have changed. 
The rectifier center terminal for these 
models is fitted with a brown/blue wire 
instead of the brown/white wire for the 
earlier models. 

Load Resistor 

A 1 ohm load resistor has been referred 
to in several steps of the charging system 
test procedures. This resistor is easily ob¬ 
tainable from a local electrical supply 
outlet, or can be constructed as follows: 

1. Materials: 

4 yards of 18, S.W.G. (0.048 in.) 
Xichrome wire 

1 foot of flexible, heavy gauge wire 

1 alligator clip 

1 piece of asbestos approximately 2 in. 
in diameter 

2. Instructions: 

Fold the thin wire double and connect 
the heavy wire to the folded end. Con¬ 
nect the other end of the heavy wire to 
the positive terminal of a 6 volt battery. 
Connect a 0-10 volt DC voltmeter be¬ 
tween the battery terminals and an am¬ 
meter between the negative terminal of 
the battery and the free ends of the thin 
wire. Make this last connection with the 
alligator clip. Move the clip along the two 
thin wires until the ammeter reading is 
numerically equal to the voltmeter read¬ 
ing. Cut the thin wires at this point and 
wrap them around the piece of asbestos, 
making sure the wires do not touch each 
other. 
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Zener Diode 

The zener diode serves the functions of 
a voltage regular, tapping off excess alter¬ 
nator current output and rerouting it to a 
heat sink. It is very important that the 
diode be kept clean and free from ob¬ 


struction in the cooling airstream at all 
times. Other than this, if you make sure 
that the base of the diode and heat sink 
have firm metal-to-metal contact, the 
diode is a maintenance free item. 

NOTE: Before making any of the fol - 


Electrical Specifications 


TR25W 

Battery 

Lucas PUZ5A 

Coil 

Lucas MA.12 

Contact breaker unit 

Lucas 6CA 

Generator 

Lucas RM.19 

Generator output 

115 watt 

Horn 

Lucas 611 

Rectifier 

Lucas 2DS.506 

Zener diode 

Lucas ZD.715 

Bulbs: headlamp (main) 

40/27 watt 

headlamp (pilot) 

6 watt 

main beam indicator 

2 watt 

stop and tail lamp 

6/21 watt 


T100C and T100R 


Battery 

1 Lucas 12 volt battery PUZ5A or earlier 2 
Lucas batteries connected in series 
(MKZ9E) 

Rectifier 

Lucas 2DS506 

Alternator type 

Lucas RM19 

Horn 

27899 12 volt 

Bulbs: 

No. Type 

Headlight 

Lucas 414 50/40 watts 

Parking light 

Lucas 989 6 watts MCC 

Stop and tail light 

Lucas 380 6/21 watts offset 

Speedometer light 

Lucas 987 2 watts MES 

Ignition warning light 

Main beam indicator light 

Lucas 281 2watts(BA7S) 

(where fitted) 

Lucas 281 2 watts (BA7S) 

Zener diode type 

ZD 715 

Coil type 

Lucas MAI2 (12V) 2 off 

Contact breaker type 

Lucas 4CA (12* range) 

After H.57083 Lucas 6CA (12* range) 

Fuse rating 

35 amp 


TR6C, TR6R, and T120R 


Batter)’ (12V) 

PUZ5A 


Rectifier type 

2DS 506 


Alternator type 

Horn type (12V) 

RM.19 

611 


Cutout switch 

151SA 


Bulbs: 

No. 

Type 

Headlight (L/II dip) 

464 

40/27 watts vert-dip pre-focus 

Parking light 

9S9 

6 watts—MCC 

Stop and tail light 

380 

L679 21/6 watts—offset pin 

Speedometer light 

989 

6 watts—MCC 

Ignition warning light 

281 

2 watts (BA7S) 

High beam Indicator light 

281 

2 watts (BA7S) 

Zener diode type 

ZD 715 


Coil type (2 off) 

Siha 3200/1 2 off or later, 17MI2 (12V) 2 

off 


Contact breaker type 

6CA 


Fuse rating 

35 amp 
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Electrical Specifications (cont.) 

T150 


Battery type (12V) 

PIZ5A 


Rectifier type 

54018008 (Lucas) 

Alternator type 

RM20 


Horn type (12V): R-II 

P20I 


L-H 

PI 01 


Rulhs: 

No. 

Type 

Headlight (L/II dip) 

446 

50/40 watts—pre-foeus 

Parking light 

989 

6 watts—MCC 

Stop and tail light 

3S0 

6/21 watts—offset pin 

Speedometer light 

9S7 

2 2 watts—MES 

Ignition warning light 

281 

2 watts (BA7S) 

High beam indicator light 

283 

2 watts (BA7S) 

Zener diode type 

ZD 7IS 


Coil type (3) 

Siba 32000 3 off 

Contact breaker type 

Lucas 7 

CA (12°) 

Oil warning light 

281 2 w 

atts (BA7S) 

Fuse rating 

35 amps 


T150V 


Battery type (12V) 

Pl T Z5A 


Rectifier type 

Lucas 2DS.506 

Alternator 

R\1 20/21 


Horn 

Clearhooter 

HF 80 Iligh/lm 

Bulbs: 

No. 

Type 

Headlight 

370 

45/40 watts 

Parking light 

989 

6 watts 

Stop and tail light 

380 

21/6 watts 

Instrument lights 

643 

2.2 watts 

Zener diode 

ZD 715 


Coils (3) 

17M12 


Contact breakers 

7CA 


Fuse rating 

35 amps 



TR7V, T140V 


Batery type (12V) 

Rectifier 

PCZ5A 

2DS 506 


Alternator 

RM21 


Horn 

Lucas 6H 


Zener diode 

2D715 


Coils (2) 

17M12 


Bulhs: 

No. 

Type 

45/35 watts 

Headlight 

370 

Parking light 

989 

6 watts 

Stop and tail light 

380 

5/21 watts 

Warning lights 

281 

2 watts 

Instrument lights 

987 

3 watts 


lowing tests , make sure the battery is 

in a full state of charge. 

1. Disconnect the zener diode cable 
and connect a 0-5 amp (minimum) am¬ 
meter in series between the diode con¬ 
nector and the disconnected cable. The 
ammeter positive lead must be con¬ 
nected to the diode terminal. 

2. Connect a DC voltmeter between 
the zener diode and the heat sink. The 
red or positive lead of the voltmeter must 
be connected to the heat sink, which is 
grounded to the frame. 

3. Make sure all lights are off, then 
start the engine and slowly increase its 
speed while observing both meters. 

4. Until the voltmeter reaches 12.75 
volts, the ammeter should read zero. 

5. Continue increasing the engine 
speed until the ammeter reads 2.0 amps, 
at which time the voltmeter should be 
reading 13.5 to 15.3 volts. 

6. If the ammeter registers before the 
v oltmeter reaches 12.75 volts in step 4, or 
if the voltage is higher than stated in step 
5 when the ammeter reads 2.0 amps, the 
zener diode should be replaced. 


CAPACITOR IGNITION SYSTEM 

A capacitor ignition system kit is avail¬ 
able to make it possible to run the ma¬ 
chine without a battery. The kit consists 
only of a mounting spring and the capaci¬ 
tor unit itself. The system uses the same 
equipment as the coil ignition/battery 
type, with the exception of the battery. 

In operation, the capacitor stores the 
current from the alternator and releases it 
*t the moment of contact breaker open¬ 
ing. This produces an adequate spark for 
starting, although not as healthy a spark 
as it produced by a batters. W hen run¬ 
ning, the capacitor also helps to reduce 
DC voltage ripple. The lighting system 
will also operate normally, except that 
the parking light will not function when 
the engine is not running. 

In addition to the obvious advantage of 
not requiring a battery, this system has 
several other points in its favor: cold 
weather does not affect the capacitor 
mounted so that it can be connected in an 
emergency starting situation. 

INSTALLATION 

1. The capacitor terminals can be 
identified s follows: 

Single terminal—positive (ground) 
marked with a red dot on the mounting 
rivet. Double terminal—negative. 

2. Install the capacitor in its spring 
with the terminals facing down. Push the 
unit into the spring until the last coils fit 
into the capacitor body groove. 

3. Connect the capacitor negative ter¬ 
minal and zener diode to the center 
(brown/white lead) connector of the recti¬ 
fier. 


4. Connect the positive terminal of the 
capacitor to the rectifier center ground 
bolt terminal. 

5. Mount the capacitor spring in any 
convenient spot near the battery carrier. 

Before putting the machine into opera¬ 
tion, a few precautions should be taken to 
avoid any damage to the capacitor or wir¬ 
ing system. 

1. If the battery is to remain in the 
machine, it is essential that the negative 
lead be very carefully insulated to pre¬ 
vent it from shorting to the frame. This 
can be done by either wrapping the lead 
in electrical tape or, better yet, by replac¬ 
ing the battery fuse with a wooden dowel 
of similar dimensions. 

2. If the capacitor is being used as a 
back-up system in case of battery failure, 
take the time to check it occasionally to 


ensure that it‘s still operational. 

3. Do not run the engine with the 
zener diode disconnected as the capaci¬ 
tor will be destroyed due to excessive 
voltage. 

Capacitor Ignition Test 

The capacitor has a limited storage life 
of approximately 18 months at 68° F, or 9 
to 12 months at 86° F. Therefore, it would 
be wise to check its condition regularly if 
it is not in use. 

1. Connect the capacitor to a 12 volt 
batter\ r for approximately 5 seconds. 
Make sure the terminal polarity is correct 
or the capacitor will be ruined. 

2. Let the capacitor stand for at least 5 
minutes, then connect a DC voltmeter to 
the terminals. Note the steady reading of 
the meter. A good capacitor will register 
at least 9 volts. 
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WIRING DIAGRAMS 


T HC Pr^ i 



IG* POVTKX 




5(K) with l2*volt system and nacelle 
to No. H498-32 
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WIRING DIAGRAMS 



Wire 

Color Code 

B Black 
U Blue 
N Brown 
G Green 

K Pink 
P Purple 
R Red 
W White 

Y Yellow 
D Dark 
L Light 







c m *»» 

O t.«i> C— wt— C*M> Or 
I «■*«« *•*» 


TR7V, THO\ 
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WIRING DIAGRAMS 


CA&LE 

COlOUft 

CODE 




tLUE 

mown 

c 

GREEN 

ft 

NNH 

f 

PWMLE 


MO 

s 

"o' 

SLATE 

WHITE 

T ft LOW 
DAllft 

-JT 

LIGHT 

HEDfUH 


OIL WARNING LIGHT 

-ofio- 


srf WARNING LIGHT 


MAIN BEAM 


IEADUGHT DIP BEAM 

-1, 



TAIL 

INSTRUMENTS 

HEADLIGHT 

SNAP CONNECTORS 
-f|' EARTH CONNECTIONS 
MADE VIA CABLE OR 
Hi' VIA FIXING BOLT 


, SPEEDOMETER LIGHT 

■*o-B-{,. 


TACHOMETER LIGHT 
o^o— 


■BY 3 CP 

^-CO NDENSER pack 

! I' 

^; contact 

BREAKER 


Trident (4-speed) 


Wire 

Color Code 

B Black 
U Blue 
N Brown 
R Red 
P Purple 
G Green 
S Slate 

W White 
Y Yellow 
L Light 



Trident (5-speed) 


CHASSIS 


WHEELS, HUBS AND BRAKES 

TR25W 

FRONT 

Removal and Disassembly 

1. Support the bottom of the engine 
with a wooden box or wire milk basket. 


positioning the bike so that the front 
wheel is about 6 in. off the ground. 

2. Loosen the front brake cable at the 
handlebar adjuster, then disconnect it at 
the brake backing plate. 

3. Remove the two axle securing 
nuts, slide the axle through the hub, then 
remove the front wheel assembly. 

4. Separate the front anchor plate 
from the wheel and remove the right re¬ 


tainer with Triumph special tool no. 61- 
3694 or a suitable substitute. 

XOTE: The retainer ring has left-hand 
threads. 

5. Remove the right wheel bearing 
by driving it out from the left side with 
the axle used as a drift. 

6. Remove the backing ring and the 
inner retainer disc. 
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NOTH: On machines equiped with 

ilouhlc leading shoe brakes, the hack - 

iug ring and retainer disc are replaced 

by a sinf»U* part 

7. Remove the left wheel hearing cir¬ 
clip and drive the hearing (with retaining 
plates) out from the right side with the 
axle. 

8. Remove the brake hacking plate 
center nut and withdraw the brake shoe 
assembly. 

9. On machines equipped with dou¬ 
ble leading shoes, lift up the edge of one 
shoe until it is free of the hacking plate. 
Disconnect one end of each brake return 
spring and then remove the second shoe. 
Remove the pivot pin cotter key at each 
end of the lever adjustment rod and lift 
out the pivot pin. Remove the brake cam 
securing nuts and washers and discon¬ 
nect the return spring from the front cam. 
Frey off the levers one at a time and re¬ 
move the brake cams. 

10. On machines equipped with single 
leading shoes, turn the brake operating 
lev er to reliev e the pressure of the shoes 
against the drum, then pull out the brake 
and hacking plate assembly. Slowly re¬ 
lease the operating lever until the return 
springs can be removed, then remove the 
springs and the brakes shoes as shown in 
the accompanying illustration. Remove 
the operating lever securing nut and 
washers, then remov e the lever and cam 
spindle. 

11. Thoroughly clean all parts (except 
brake shoes) in kerosine or a cleaning sol¬ 
vent and blow them dry with compressed 
air. 

Inspection 

Examine the ball hearings for any signs 
of pitting or excessive wear. Replace 
them both il there is any doubt as to their 
condition. 

Inspect the anchor plate for any cracks 
or signs of distortion, particularly in the 
area of the brake cam housing. Check the 
return springs for general condition and 
signs of fatigue. Measure the drum diam¬ 
eter in several places and check lor scor¬ 
ing, etc. If drum diameter is 0.010 in. 
greater than specified, replacement is in 
order 

Check the condition of the brake shoes. 
II nil-snaked, cracked, badlv scored, or if 
the lining is worn down to the rivets, 
replace the shoes. 
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If possible check wheel rim runout on 
a wheel stand. Tighten any loose spokes. 

Assembly and Installation 

1. On machines with single leading 
shoes, install the operating lever, cam 
spindle, and pivot pin. Fasten the return 
springs to their respective hooks on the 
brake shoes, then position the shoes over 
the cam and pivot pin. Snap the shoes in 
place by pressing on the outer edges of 
the shoes. Position the operating lever in 
a counterclockwise location then connect 
the return spring. 

2. On machines with double leading 
shoes, first lubricate the spindles lightly, 
then install both cams—wedge shape out. 
Install the outside return spring on the 
front cam, then reinstall both brake cam 
levers and secure them with washers and 
nuts. Install the abutment plates on the 
anchor plate the tag side toward the an¬ 
chor plate. Position the shoes with the 
radiused end toward the pivot pin and 
connect the return springs. This is most 
easily accomplished by installing one 
shoe, connecting the springs, and snap¬ 
ping the other shoe into place. 

3. Coat the wheel hearings and re¬ 
tainers liberally with the recommended 
grease, then install the left inner retainer, 
bearing, and outer dust cap. Install the 
retaining circlip and then drive the bear¬ 
ing up against the circlip, using the 
shouldered end of the axle as a drift. 

4. Install the right retainer disc and 
backing ring (one piece on machines 
with double leading brakes). 

5. Using the shouldered end of the 
axle as a drift, drive the right bearing into 
place, then install the left-hand thread re¬ 
tainer ring. 

6. The remainder of the assembly and 
installation procedure is a rev ersal of the 
removal and disassembly instructions. 

7. Adjust the front brake. 

Removal and Disassembly 

1. Disconnect the speedometer drive 
cable, then remove the securing nut and 
the rear axle. 

2. The distance collar that fits be¬ 
tween the hub and the swing arm should 
drop out when the axle is removed, 
thereh) facilitating wheel removal. 

3. Remove the speedometer drive 
unit and unscrew the end cover. 

1 Withdraw the wheel, leaving the 
brake hub assembly fastened to the 
swing ann. 


5. Remove the left side bearing re¬ 
tainer. 

NOTE: This hearing retainer has 
left hand threads. 

6. Using a drift slightly under % in. 
diameter, drive out the hollow hub 
spindle. This will release the right bear¬ 
ing, inner collar, and washers. 

7. Drive out the left hearing and 
thrust washer from the right side. Do not 
disturb the bearing oil seal unless it must 
he replaced. 

8. To remove the brake hub assembly 
from the swing arm, disconnect the final 
drive chain and unscrew the brake ad¬ 
justing rod sleeve. Remove the axle nut 
and disconnect the torque arm at the hub. 
Lilt out the brake assembly. 

9. The brake assembly can now be 
disassembled and inspected as pre¬ 
viously described for the front brakes. 

10. To remove the brake huh bearing, 
first drive out the hollow spindle from the 
left side and remove the hearing circlip. 
The bearing can then be driven out with 
a suitable drift. 



11. Do not disturb the chain sprocket 
unless it must be replaced. To remove it, 
bend hack the locking tabs and remove 
the six securing bolts. 

12. Thoroughly clean all parts (except 
brake shoes) in solvent and blow them 
drv with compressed air. Do nof spin the 
hearings until they hare been completely 
dried and lubricated. 

Inspection 

Examine all parts as previously de¬ 
scribed for the front wheel and hub. Re¬ 
place the chain sprocket if the teeth 
points have become hooked or rounded. 
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Assembly and Installation 

1. Assemble the brake hub in reverse 
order of disassembly. Liberally grease 
the bearings. Be sure to install the steel 
washer that fits between the bearing and 
circlip, otherwise the bearing will not 
seat properly. 

2. Install the hub assembly, complete 
with brake shoes, etc., on the swing arm. 
Readjust the final drive chain. 

3. Assemble the wheel hub in reverse 
order of disassembly. Liberally grease 
the bearings. Note that the bearings 
should be driven in place by applying 
pressure to the outer race only. Install the 
hollow spindle with the short end on the 
left-hand side, and install the bearing 
seals facing outward. 

4. Install all the wheel and hub assem¬ 
bly in the reverse of the removal proce¬ 
dure. Do not forget the distance collar be¬ 
tween the swing arm and hub. If the 
brake hub assembly was not removed, it 
will not be necessary to readjust the 
chain. 

T100C, T100R, TR6R, TR6C, 
andT120R 

FRONT 

The front wheel assembly on the 500 
and 650 cc models is basically the same 
as the arrangement used on the TR25VV. 
It can be serviced in the same manner, 
except that on 500s, Triumph special tool 
no. Z76 must be used to remove the left 
bearing retainer ring, rather than tool no. 
61-3694. 

Use the accompanying illustrations for 
refrence. 

REAR 

K NOTE: The 500 and 650 cc models are 

equipped with either standard or 

quickly detachable rear wheels. 

Removal and Disassembly 
(Standard) 

1. Disconnect the rear brake adjuster 
and the final drive chain. 

2. Loosen the front securing bolt and 
swing the chainguard up out of the way. 

3. Disconnect the torque arm at the 
hub. 

4. Disconnect the speedometer 
cable. 

5. Loosen the axle nuts and slide off 
the wheel assembly. 

6. Unscrew- the backing plate retain¬ 
ing nut and withdraw the brake as¬ 
sembly. Service the brake assembly as 
described in the TR25W section. 

7. Remove the w-heel spindle, com¬ 
plete w ith speedometer drive, out of the 
right side. 

8. Remove the slotted screw’ that 
locks the left bearing retainer ring in 
place. 

9. Remov e the retainer ring with tool 
no. 276 or a suitable substitute. The ring 
has left-hand threads. 

10. To gain access to remove the left 
bearing, drive the central distance piece 
from the left side until the grease retainer 
collapses. The bearing can now be driven 
out from the right side, using a suitable, 
soft drift. 

11. Remove the backing ring, col¬ 
lapsed grease retainer and central dis¬ 



tance piece. 

12. Drive out the right bearing and 
dust cap with a drift approximately 1% in. 
in diameter. 

13. Thoroughly clean all parts (except 
brake shoes) in kerosine or cleaning sol¬ 
vent and blow them dry with compressed 
air. 

Inspection 

Examine all parts carefully as de¬ 
scribed in the TR25W section. 

Assembly and Installation 

1. Liberally grease the bearings and 
retainers. 

2. Drive in the right grease retainer 
(new or straightened) and bearing. Install 
the dust cap after making sure that the 
bearing and the cavities on either side of 
the bearing are filled with grease. 

3. Install the distance piece, right 
grease retainer and right bearing. Make 
sure everything is well packed in grease. 

4. Bring the distance piece in line with 
the axle, then install the threaded (left- 
hand) retainer ring. 

5. Install the retainer locking screw. 

6. The remainder of the assembly and 
installation procedure is a reversal of the 
removal and disassembly instructions. 


2. Unscrew the axle from the right 
side of the machine and pull out the dis¬ 
tance collar. 

3. Pull the wheel clear of the engag¬ 
ing splines and remove it out the back of 
the machine. 

4. Remove the locknut on the right 
side of the axle sleeve and lift off the 
speedometer drive unit. 

5. Disassemble the wheel hub and 
bearings as previously described for the 
standard rear wheel. 

6. Disconnect the final drive chain, 
brake operating rod and torque arm, and 
then remove the axle sleeve nut. 

7. Disassemble the brake compo¬ 
nents as previously described in the 
TR25W section. 

8. Press out the axle sleeve, then re¬ 
move the bearing circlip located in the 
brake drum. 

9. Pry out the retainer and felt 
washer, then drive out the bearing with a 
suitable drift. 

10. Thoroughly clean all metal parts in 
kerosine or cleaning solvent, then blow 
them dry with compressed air. Do not 
spin the bearings until they have been 
completely dried and lubricated. 

Inspection 


Removal and Disassembly Examine all parts as previously de- 

(Qulckly Detachable) scribed and make any necessary replace- 



Quickly detachable rear wheel (500 and 650) 
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Assembly and Installation 

Assembly and installation is a reversal 
of the removal and disassembly instruc¬ 
tions. If brake work was performed and 
the bob was removed from the swing 
arm, it will be necessary to adjust the rear 
brake and the final drive chain. Make 
sure the* bearings and retainers are 
thoroughly packed with grease and re¬ 
member to soak the* felt washer in oil 
before reassembly. 

T150 

Early models use a front hub not dis¬ 
similar to that described above for the 
TR25W. These models also used a rear 
hub like that of the 650 Twins (standard 
hub). Refer to the section above. 

Note that some later model Tridents 
are equipped with the newer ty pe forks 
(without external fork springs or fork gai- 
tors), and these forks have four nuts on 
each axle cap which must be removed to 
remove the front wheel. 

When refitting the wheel with this type 
of fork, place the front wheel assembly 
into the forks while engaging the brake 
anchor stud in the slot in the right fork 
slider. Refit the axle caps and replace all 
of the cap nuts, tightening them evenly 
until they are just a bit more than hand 
tight. Slacken all of them Vi turn. 

Pull the wheel to the right side of the 
machine until the brake anchor plate fac¬ 
ing boss touches the mating lug on the 
fork leg. Holding the wheel in this posi¬ 
tion, tighten the axle cap nuts evenly to 
15 ft lbs. Check that no gap exists be¬ 
tween the facing boss and the* fork slider. 
Retighten the anchor stud nut. 

TR7V, T140V, T150V 
FRONT 

Removal and Disassembly 

These models are equipped with a 
front disc brake and the latest type of 
front fork. This fork is easily distin¬ 
guished from earlier units in that it is not 
fitted with either external fork springs or 
fork gaitors. The fork tubes are chromed, 
and the top of each slider is fitted with a 
small dust seal. 

1. Support the machine so that the 
front wheel is off of the ground. 

2. Remove the four axle cap nuts at the 
bottom of each fork leg, remove the caps. 


3. Remove the axle* nut on the left side, 
then unscrew the bearing retainer ring 
with the Triumph tool 61-3694 or a suit¬ 
able substitute. The retainer has a stan¬ 
dard right-hand thread. 

4. Remove the left side wheel bearing 
by driving the axle through the wheel 
from the right side. Remove the grease 
seal beneath the bearings. 

5. Take off the circlip on the right 
hand side of the wheel, and insert the 
axle into the left hand side, driving out 
the right hand bearing along with its two 
grease seals (one on each side ol the bear¬ 
ing). 

Inspection 

1. Clean all parts thoroughly in a sol¬ 
vent and blow them dry. 

2. Check the bearings for wear, pit¬ 
ting, play in the bearing races, and rough 
or uneven rotation. Replace as necessary'. 

Assembly and Installation 

1. Refit the inner grease seal for the 
right side wheel bearing. Lubricate the 
bearing thoroughly and refit it and the 
outer grease seal. 

2. Replace the circlip for the right side 
bearing. Insert the shouldered end of the 
axle into the left side of the wheel, and 
nse it to drift the bearing assembly up 
aginast the circlip. 

3. Take out the axle, and then reinsert 
it into the wheel from the left in its nor¬ 
mal position. 

4. Replace the ft-hand bearing 
grease seal, the lubrii ted bearing, and 
the retainer. Screw in he retainer until 
tight. Tap the axle from tie right until the 
axle shoulder contacts the left side bear¬ 
ing. Replace the axle nut and tighten se¬ 
curely. 


5. Engage the brake disc into the cali¬ 
per and replace the fork caps. Tighten the 
four nuts on the left fork slider first , then 
tighten the nuts on the right slider. In 
both cases, tighten the nuts evenly and in 
an “X ’ pattern. Torque the cap nuts to 25 
It lbs. 

REAR 

Removal and Disassembly 

1. Support the machine so that the 
wheel is about 12 in. off the ground. 

2. Disconnect the rear chain and dis¬ 
engage it from the rear wheel sprocket 

3. Disconnect the speedometer cable 
at the rear wheel. Disconnect the brake 
anchor at the brake plate and remove the 
anchor from the machine after removing 
the nut and bolt at the other end. 

4. Loosen the bolt securing the left 
side shock absorber to the swing arm. Lilt 
the chainguard so that the sprocket will 
dear it. 

5. Loosen the axle nut (right side) 
and pull the wheel assembly out ol the 
machine. Remove the axle, brake as¬ 
sembly, and speedometer drive. 

6. To remove the bearings, remove 
the speedometer drive ring from the right 
side of the wheel. 

NOTE: This ring has a left-hand 

thread. 

7. Remove the bearing retainer from 
the left side. Use Triumph tool No. 61- 
3694 to remove this retainer. 

8. A drift is needed to remove the 
bearings and spacer. This drift should 
have dimensions as shown in the illustra¬ 
tion. If this drift is not used, the spacer 
tube may' be damaged, and will have to 
be replaced. Using the drift, insert it into 
either side of the wheel and knock out 
one of the bearings and the spacer tube 
out of the wheel. 

9. Note that the bearing is an interfer¬ 
ence fit on the end of the spacer tube. 
Use the drift again to separate the bear¬ 
ing and the spacer tube, then reinsert the 
spacer tube in the hub, and use it and the 
drift to remove the remaining bearing. 
Separate this bearing from the spacer 
tube after removal. 

10. Crease retainers behind each bear¬ 
ing may be left in place, but can be re¬ 
moved with a drift if desired by driving 
them out from the inside of the hub. 

Inspection 

1. Check the condition of the bearings 
and seals. If the latter have been re¬ 
moved, they must be replaced. 

2. Wash the bearings in a solvent and 
blow them dry'. Check for worn, dam- 


and take away the front wheel assembly. 
Do not apply the front (disc) brake with 



Front wheel a^emhly (disc brake) 
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aged, or pitted balls, rough rotation, and 
excessive play. 

Assembly and Installation 

1. Replace the grease retainers if they 
have been removed. 

2. Refit one of the bearings onto the 
spacer tube, and place the bearing and 
tube into the left side of the hub. Drift 
the bearing into the hub until it contacts 
the grease retainer. When doing this, 
apply force to the outer bearing race only. 

3. Replace the washers and the left 
side retainer ring and tighten it securely. 
Refit the other wheel bearing driving it 
home as with the first, and replace and 
tighten the speedometer drive ring (left- 
hand thread). 

4. The remainder of the procedure is a 
reversal of the removal instructions. 



Drift for removing rear wheel bearings 
(1973 and later) 


FRONT FORK 


Late models (including the TR7V, 
C T140V, an T150V) are equipped with a 
telescopic fork of the “slim-line” pattern 
easily noticeable because of its chromed 
fork tubes and the absence of external 
springs and fork gaitors. 

Other models have either rod damper 
or shuttle valve-type forks. In general, 
the shuttle valve types can be identified 
by its longer and narrower spring, and by 
its overall slimmer appearance. 

TR25W (Shuttle Valve Type) 

REMOVAL 

1. Drain the fork oil. 

2. Remove the front wheel and fender. 

3. Slide the boots clear of the top fork 
shrouds. 

4. Remove the fork leg caps along with 
cable brackets. 

5. Loosen the bottom yoke, fork pinch- 
bolts and screw Triumph special tool no. 
61-3824 or a suitable substitute into the 
top of the fork stanchion. 

6 . Hit the tool sharply with a mallet 
and the stanchion taper will be freed of 
the top yoke. 

7. The fork legs can now be removed. 

8 . After removing the fork legs, lift off 
the boots and main springs. 

DISASSEMBLY 

1. Wrap a piece of rubber around the 
fork leg and clamp the leg in a soft-jawed 
vise. 

2 . Remove the oil seal holder, using 
Triumph special tool no. 61-6017 or a 



Hear wheel assembly (1973 ami later) 


suitable substitute. Turn the tool coun¬ 
terclockwise. 

3. Firmly grasp the stanchion tube and 
move it back and forth against the top 
bushing until the bushing is driven out of 
the lower fork leg. At this time, the stan¬ 
chion, complete with bushings and shut¬ 
tle valve, can be removed. 

4. To free the shuttle valve, remove 
the bottom retaining circlip, and let the 
valve slide out the top end of the stan¬ 
chion. 

5. Do not disturb the bottom bushing 
unless it is to be replaced. If it is, then 
remove the bottom bearing retaining nut 
and drive the bushing out with a hammer 
and chisel. Take care not to slip and dam¬ 
age the stanchion tube. 

6. If it is necessary to remove the re- 
stricter at the bottom of the leg, unscrew 
the bolt in the spindle cutaway. 

7. To remove the oil seals from their 
holders, take out the loose backing 
washer from the threaded end of the 
holder, and drive the seal out through the 
exposed slot. Note the ()-ring in the 
threaded end of the seal holder. 

INSPECTION 

1. Check the stanchion tubes for 
straightness by rolling them along a 
known flat surface. Any bow greater than 
*V 32 in. requires that the stanchion be re¬ 
placed. If less than V 32 in., the stanchion 
may be straightened. 

2. Examine the top fork yoke for cracks 
and then insert the fork legs (if true) and 
tighten them down with the top caps. 
Take several measurements to ensure 
that the legs are parallel to each other and 
perpendicular to the top yoke. Check the 
bottom yoke in the same manner, but 
make sure at least 6 V 2 in. of the fork legs 
protrude above the yoke. The bottom 
yoke is made of malleable metal and, 
therefore, can be quite easily straight¬ 
ened if need be. 

3. Examine the bottom fork legs for 
any damage. Insert the stanchion tubes 
(with new bottom bushing) and note the 
amount of free-play of the bushing within 
the bores of the bottom legs. If excessive, 
or any restriction of movement is noted, 
the bottom legs should be replaced. 

4. Check bottom fork leg and front axle 
alignment by installing the axle and mea¬ 
suring their inclusive angle with a 
square. Check one leg at a time, then 


both simultaneously. 

5. Inspect the condition of the top and 
bottom bushings, and measure their in¬ 
side or outside diameters (see specifica¬ 
tions). Excessive wear, or too great a 
clearance between the bushing and its 
mating surface, indicates that the bush¬ 
ings should be replaced. 

6 . Check the main springs for any 
stress cracks etc., and measure its free¬ 
standing height. Both springs must be 
within Va in. of their original dimension. 

ASSEMBLY 

Assembly is basically a reversal of the 
disassembly procedure. Note the follow¬ 
ing: 

1. Make sure the new bottom bushing 
is correctly seated before installing the 
retaining nut. 

2. Note that the large end of the shut¬ 
tle valve fits into the stanchion. 

3. Thoroughly lubricate all parts in the 
fork before reassembly. 

4. Replace the oil seals and apply lock¬ 
ing compound to the holder threads. 

INSTALLATION 

1. Slide the fork leg boots over the oil 
seal holders and install the main springs. 

2. Insert one leg through the bottom 
and top yoke bores and install Triumph 
special tool no. 61-3824 on the top of the 
stanchion. Install the collar and nut, and 
tighten the nut until the stanchion is 
firmly locked in its taper. 

3. Tighten the bottom yoke pinch bolts 
and then remove the special tool. 

4. Slide the top of the fork boot over 
the shroud and secure it in place. 

5. Repeat the previous steps for the 
remaining fork leg. 

6 . Install the front wheel and fender. 

TR25W (Rod Damper Type) 

REMOVAL 

1. Drain the fork oil. 

2. Remove the front wheel and fender. 

3. Slide the fork boots off the top 
shrouds and loosen the bottom yoke 
pinch bolts. 

4. Unscrew the fork leg caps and raise 
them high enough to loosen the damper 
rod locknut. 

5. Remove the fork leg caps from the 
top of the rod damper. 

6 . Install Triumph special tool no. 
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Hod-damper forks 


61-3350 or a suitable substitute into the 
top of one fork leg. 

7. Hold the bottom of the fork leg 
firmly, then strike the special tool sharply 
with a mallet. This will free the fork leg 
from its taper in the top yoke. 

8. Remove the other fork leg in the 
same manner. 

9. Remove the fork boots and main 
springs. 



TRANSFER. * o 
HOLES 


DISASSEMBLY 

1. Clamp the fork leg in a soft-jawed 
vise at the axle lug. 

2. Slide Triumph special tool no. 
61-3005 over the main tube and engage 
the dogs at the bottom of the oil seal 
holder. 



Removing the oil seal holder (rod-damper forks) 


the large nut at the base of the shaft. 
Remove the bushings, spacer, and oil 
seal assembly. 

7. Remove the alien screw that se¬ 
cures the damper tube to the lower por¬ 
tion of the fork leg. 

8. Remove the two circlips at the top 
of the damper tube. This will Iree the 
damper rod with valve and bushing. 

9. Remove the nut that secures the 
damper valve to the rod. Do not disturb 
the sealing washer and special retainer 
located just below the nut unless they 
require replacement. 

10. If an oil seal requires replacement, 
position the holder with the bottom edge 
on a wooden block and drive out the seal 
with Triumph special tool no. 61-3007 or 
a suitable substitute. 

INSPECTION 

Examine all parts as generally de¬ 
scribed for the shuttle-valve-type fork. 
Compare measurements with those given 




Installing twine for added protection (rod-d.imper 
forks) 

in specifications at the end of this section 
and made any necessary replacements. 

ASSEMBLY AND INSTALLATION 

1. Coat the outside of the oil replace¬ 
ment seals with gasket sealer and drive 
them into their holders with Triumph 
special tool no. 61-3007 or a suitable sub¬ 
stitute. Grease the feather edge of the 
seal before further assembly. 

2. Make certain all parts are com¬ 
pletely clean, then reassemble the re¬ 
maining parts in reverse order of disas¬ 
sembly. 

NOTE: When tif>htenin g down the oil 
seal holders , it’s a good idea to wrap a 
piece of no. 5 twine around one of the 
last threads. This will provide addi¬ 
tional protection for the seals. 

3. Triumph special tool no. 61-3350 
must be used to set the fork leg in its 
taper, and special tool no. 61-3765 must 
be used to raise the damper high enough 
in the tube to screw on the fork leg cap. 

T100C, T100R. TR6R, 

T120R. and T150 

These machines are equipped with 
fork assemblies nearly, if not exactly, 
identical to those used on the TR25W 


3. While applying pressure to the end 
of the tool, turn it counterclockwise and 
free the seal holder. 

4. Remove the special tool and slide 
the seal holder to the end of the tube. Do 
not attempt to entirely remove the seal 
holder as damage may result. 

5. The main tube assembly and lower 
sliding leg can now be separated. 

6. Clamp the un-maehined portion of 
the tube in a soft-jawed vise and remove 
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500 and 650 front forks 


Disassembly, inspection, and assembly 
procedures remain the same, but the re¬ 
moval and installation instructions vary 
slightly to suit various instrument ar¬ 
rangements and the use of a steering 
clamper. 

NOTE: Some late models 650 Til ins 
and Tridents may use the “ slim-line ” 
forks . See below. 

REMOVAL AND INSTALLATION 

1. Drain the fork oil. 

2. Remove the front wheel and 
fender. 

3. Remove the headlight assembly. 

4. Disconnect throttle, choke, and 
front brake cables. 

5. Disconnect any instrument and/or 
diode wiring. 

6. Remove the steering damper knob 
and loosen the top yoke pinch bolt. Un¬ 
screw the sleeve nuts. 

7. On 500 models, also remove the 
steering damper anchor plate at the bot¬ 
tom of the frame head. 

8. Remove the handlebar mounting 
bolts and swing the handlebar out of the 
way. It may or may not be necessary to 
disconnect all controls. 


9. Hold on to the fork and then give 
the underside of the top yoke a good swat 
with a mallet. This should free the fork 
legs for further disassembly. 

10. Installation is a reversal of the re¬ 
moval procedure. Special tool no. Z161 
must be used to seat the fork leg in its top 
yoke taper on 500 cc models; tool no. 
61-3824 on 650 and 750 cc models. 


TR7V, T140V, T150V 

This type of fork may also be found on 
some 4-speed Tridents and 650 Twins. 

REMOVAL AND DISASSEMBLY 

1. Before beginning work on the 
forks, it is advisable to have two fork 
slider oil seals, two damper valve oil 
seals as well as Triumph tool 61-6113. 
This tool is quite necessary’ to the disas¬ 
sembly procedure. 

2. Drain the forks, remove the front 
wheel as previously described, remove 
the front fender. 

3. Remove the handlebars by un¬ 
screwing the two self-locking nuts which 
secure the handlebar clamps to the fork 
crown. 

4. Remove the fork tube cap nuts. 
Disconnect the instrument cables and 
lights, and put them in a safe place. 

5. Disconnect the hydraulic brake 
line at the lower triple clamp and at the 



Trident front fork assembly 



Removing the fork leg stanchion 



Installing the fork leg with toll no. Z161 


fork slider. 

6. Remove the caliper and put it in a 
safe place. 

7. Loosen the pinch bolts (alien 
head) at the back of each fork fitting in 
the fork crown. 

8. With an alien wrench, remove the 
cap screws from each fork tube, and lift 
out the fork springs. 

9. Use special tool No. 61-6113 in¬ 

serted down into the fork tube to hold the 
damper valve assembly in place while 
the alien bolt is removed from the bottom 
of the slider. __ ___ _ 

10. Remove the slider from the fork 
tube. Remove the fork tubes from the 
triple clamps by first loosening the pinch 
bolts on the lower triple clamp and yank¬ 
ing down on the tubes until free. 

11. Lift the rubber dust cover off of the 
top of the slider. Remove the nut at the 
bottom of the damper assembly. 

12. Take out the damper assembly. 
The damper assembly should not be 
taken apart unless absolutely necessary. 
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Late imxld “fclim-linc**' front forks 

The O-ring oil seal on the clamper bleed 
valve should be removed and a new one 
fitted by hand. 

13. Account for the scaling washer at 
the very bottom of each fork slider. 

INSPECTION 

1. Cheek all parts for wear or damage. 
Replace as necessary. 

2. To replace the fork slider oil seal, 
use a tool similar to the one shown or a 
suitable substitute. The important thing 
is that the soft aluminum of the slider not 
be touched by the tool when removing 
the oil seal. Pry all around the* circumfer¬ 
ence of the seal, gradually lifting it off its 
seat. 

3. To replace the seal, cover the top of 
the fork tube with a thin plastic ’‘sand¬ 
wich bag” or something similar. Oil the 
lips of the seal, and slide it down over the 
top of the* fork tube. Be very careful that 
the seal is not forced in any way. It is ex¬ 
tremely easy to damage the seal. 

Place the fork slider in position at the 
bottom of the fork tube, and bring the 
seal down to meet it. 

A drift is needed to properly seat the 
oil seal in the slider or it will leak. After 
installation, remove the slider from the 
lork tube*. 

1. Clean all components thoroughly 
be lore reassembly. 




ASSEMBLY AND INSTALLATION 

1. He fit the damper valve assembly 
into the bottom of the fork leg. Use a bit 
ol thread locking compound on the 
damper retainer nut and tighten the nut 
to 25 ft lbs. 

2. Locate the* small sealing washer in 
the very bottom of the fork slider. Re¬ 
place the dust cover atop the* slider, and 
replace the slider on the fork leg. 

3. Bring the slider up to meet the 
damper assembly and insure that the end 
of the damper rests on top of the sealing 
washer. Replace and tighten the alien 
screw in the bottom of the fork slider 
with the aid of the special tool. 

4. Replace the fork leg assembly in the 
triple clamps. Push upward until the top 
of the fork tube is exactly flush with tlu* 
top of the fork crown. Tighten the pinch 
bolts on the lower triple clamp and the 
fork crown to 20 It lbs. 

5. Replace the fork springs. Refill each 
leg with the correct grade and quantity of 
oil. 

6. Smear the threads of the cap screws 
with a gasket compound, and tighten the 
screws to 40 ft lbs. Replace the in¬ 
struments and the fork cap nuts. Tighten 
them to 40 ft lbs as well. 

7. Tilt* remainder of the assembly pro¬ 
cedure is the reverse of disassembly. 
Refer to “Front Wheel Installation” if 
necessary. Remember that the axle cap 
nuts on the left slider are tightened first. 

ALIGNMENT 

In the event that the fork alignment is 
not correct, loosen the axle cap nuts on 
the left slider, and tighten those on tlu* 
right. Loosen the pinch bolts on the 
lower triple and the fork crown, includ¬ 
ing the pinch bolt just behind the fork 
crown center nut. 

Pump the forks up and down several 
times and then retighten the axle cap 
nuts, the lower triple clamp pinch bolts, 
the fork crown pinch bolts at the fork 
tubes, and finally the fork crown pinch 
bolt behind the center nut. The nuts and 
bolts must be tightened in that order. 


h 



STEERING HEAD 

TR25W 

DISASSEMBLY 

1. Remove the headlight assembly 
and speedometer head. 

2. Disconnect the front brake cable 
and remove the zener diode and heat 
sink 

3. Protect the gas tank with a piece of 
cloth, then remove the handlebar mount¬ 
ing bolts and lay the handlebar on the 
tank. 

4. I>)osen the steering head clamp 
bolt and top yoke pinch bolt. 

5. Remove the steering head adjust¬ 
ing nut. 

6. Unscrew tlu* fork leg caps and dis¬ 
connect them from the danqx*r rod (if so 
equipped). 

7. Strike the underside of the top 
yoke smartly with a mallet. This should 
free the fork legs from their tapers in tlu* 
top yoke. 



Removing tlx* top (waring conf rare 

8. Locate the top yoke somewhere 
out of tlie way, then pull steering stem 
down and out of the head. Take care not 
to lose the bottom ball bearings as the 
stem is withdrawn. 

9. Drive out the top cone race with a 
long narrow drift and mallet. 

10. Pry out the bottom cone race by 
forcing it up with two levers. 

11. Remove the cups by installing spe¬ 
cial tool no. 61-306. 


—i r— 



Drill lor cup removal (250) 

INSPECTION 

Examine the bearing balls for pitting, 
scoring, or flat spots and, if necessary, 
replace the bearings, cups, and cones. 

Clean out the steering head bore and 
remove anv burrs, etc., with emerv cloth. 
Al so clean up and insi>ect the stem itself. 

ASSEMBLY 

1. Install the bearing cups by driv ing 
them into position with a drift. Make sure 
tlu* cups are square in their housings. 

2. Drive the bottom cone into position 
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with a piece of pipe VA in. in diameter 
and long enough to clear the column. 
Make sure it is squarely seated. 

3. Liberally grease the bearing cups 
with the recommended lubricant and in¬ 
stall the bearing balls. 

NOTE: There should be forty bearing 

balls all together; twenty for each 

race. 

4. Slide the stem back into the head 
and assemble the top cone and* dust 
cover. 

5. Install the top yoke and screw on 
the adjuster cap. 

6. The remainder of assembly is a re¬ 
versal of the removal procedure. 

7. Adjust the steering head as de¬ 
scribed below. 

ADJUSTMENT 

1. Place a strong support under the 
engine so that the front wheel is about 6 
in. off the ground. 

2. Standing in front of the bike, at¬ 
tempt to rock the front fork back and 
forth. If there is any play, an adjustment 
will be necessary. 



Steering head adjustment (250) 


NOTE: It is very difficult to distin¬ 
guish between steering head play and 
front fork bushing wear , so a more ac¬ 
curate method of determining whether 
an adjustment is necessary is by hav¬ 
ing a helper hold the fingers of one 
hand on the top head bearing race 
while the fork is being rocked. Ani/ 
play will be easily detected by the 
helper. 

3. Turn the fork from steering lock to 
steering lock. The movement should be 
free of any binding, etc. A “lumpy” feel¬ 
ing when turning the fork indicates that 
the bearings and races need replacement. 

4. If an adjustment is necessary, 
loosen the steering head clamp bolt and 
the top yoke pinch bolt. 

5. Turn the adjuster bolt until there is 
no rocking free-play. Make sure the bear¬ 
ings aren’t too tight by centering the front 
fork and giving it a slight push to one 
side. The fork should fall freely until it 
reaches the steering lock. 

T100C and T100R 

Follow the disassembly and assembly 
instructions given for the TR25W, with 
the following exceptions: 

1. When driving the bearing cones 
into position, use Triumph special tool 


no. Z24 or a piece of tubing 9 in. long 
with a diameter of IV 16 in. 

2. Note that there are forty-eight bear¬ 
ing balls total; twenty-four in each race. 

Also adjust the steering head as pre¬ 
viously described. Adjustment is 
achieved by loosening a pinch bolt at the 
rear of the top yoke and turning the steer¬ 
ing head sleeve nut until the bearings are 
at their working clearances. 

TR6R, TR6C, and T120R 

Follow the disassembly and assembly 
instructions given for the TR25W, with 
the following exception: 

1. When installing the bearing cones, 
use Triumph special tool no. 61-6009 or a 
piece of tubing 9 in. long with a diameter 
of 1V 16 in. 

Adjust the steering head as described 
above for the T100C and T100R. 

T150 

Follow the disassembly and assembly 
instructions given for the TR25W, with 
the following exception: 

1. When driving the bearing cones 
into position use Triumph special tool 
no. D2218 or a piece of tubing 9 in. long 
with a diameter of IV 16 in. 

Adjust the steering head as described 
above for the T100C and T100R. 

TR7V, T140V, T150V 
DISASSEMBLY 

1. Disconnect the brake line from the 
fork crown and lower triple damp. 

2. Disconnect the zener diode wires 
and remove the diode and heat sink from 
the machine. 

3. Remove the headlight and the han¬ 
dlebar assembly. Remove the fork cap 
nuts. Place the instruments aside. 



Sleering head adjustmen! nu! A and pinch boll B 
(TRW, T140V) 


4. Support the machine so that the 
front wheel is far off the ground. Remove 
the front wheel and fender as described 
above. 

5. Loosen the fork crown pinch bolt in 
back of the large adjuster nut, and loosen 
all of the pinch bolts on the fork crown 
and lower triple clamp. 

6. Remove the fork legs from the triple 
clamps. 

7. Remove the large adjuster nut from 
the fork crown and take off the fork crown 
while holding the lower triple clamp in 
place. Strike the underside of the crown 
with a soft-faced mallet if necessary. 


8. Lower the triple clamp and steering 
stem from the head lug. Remove the 
bearings from the steering stem and the 
head lug. 

INSPECTION 

1. Clean the bearings thoroughly in a 
solvent and blow them dry. 

2. Inspect for wear, pitting or scoring, 
or fractures. 

3. After the barings are completely 
dry, lubricate them generously with bear¬ 
ing grease. 

4. The bearing races in the head lug 
can be removed, if necessary, with the 
aid of a drift wielded from the inside of 
the head lug. When replacing them, note 
that bearing abutment rings are fitted be¬ 
hind the races. Use Triumph tool No. 
61-6121 to refit the races. 

ASSEMBLY 

Assembly is the reverse of the disas¬ 
sembly procedure. Note that the fork 
tubes must be installed flush with the 
surface of the fork crown. The fork spring 
retainer nuts will stand above the fork 
crown. 

ADJUSTMENT 

Adjustment of the steering head bear¬ 
ings does not necessitate the removal of 
any components. 

1. Support the front wheel off of the 
ground. 

2. Grasp the fork sliders, and attempt 
to move them forward and back, noting 
any movements as you do so. 

3. Another method, which is also rec¬ 
ommended, is to grasp the tip of the front 
fender and attempt to move the fork as¬ 
sembly up and down. Your other hand 
should be positioned beneath the steer¬ 
ing head feeling for any movement of the 
lower triple clamp relativ e to the steering 
head. 

4. The presence of play in the forks in 
either of these tests would indicate that 
the bearings must be adjusted. 

5. Also note that the forks should be 
able to be turned from side to side with¬ 
out any binding or a “lumpy” feeling. 
The latter may indicate worn or broken 
roller bearings or dented races. See sec¬ 
tion above for bearing replacement. 

6. To adjust the steering head bear¬ 
ings, loosen the fork crown pinch bolt 
just behind the large bearing adjuster 
nut, and loosen the adjuster nut itself. 

Then tighten the adjuster nut until 
bearing adjustment is correct. Be certain 
that the adjustment is not made too tight. 
This will be noticeable by a wobbly feel¬ 
ing at low road speeds, the same as 
though a steering damper was tightened 
down too much. The forks should swing 
from side to side very easily. 

After adjusting the bearings, retighten 
the fork crown pinch bolt, and recheck 
the adjustment. 


REAR SHOCK ABSORBERS 

DISASEMBLY AND ASSEMBLY 

The shock absorber consists of a sealed 
hydraulic damper unit, coil spring, dust 
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covers, and rubber end bushings. 

1. Position the cam ring or adjusting 
ring in its lowest (light load) setting. 

2. Clamp the bottom lug of the shock 
in a soft-jawed vise, then compress the 
spring by hand ami have a helper remove 
the spring retaining collars. 

3. If the rubber end bushings require 
replacement, drive them out with a suit¬ 
able drift. 

4. Inspect the damper unit lor any 
signs ol oil leakage, bending of the 
plunger rod, etc. Replace it ii necessary. 
Examine the coil spring for any stress 
cracks, then measure its freestanding 
height and compare with specifications. 

5. Assembly is a reversal of the disas¬ 
sembly procedure. II installing new end 
bushings, smear them with soapy water 
to aid assembly. 


SWING ARM 


The swing arm is mounted to the rear 
of the frame by a spindle supported in 
plain bushings. In conjunction with the 
rear shock absorbers, it serves as the rear 
wheel suspension system. 

TR25W 

REMOVAL AND DISASSEMBLY 

1. Remove the rear wheel, chaingnard, 
shock absorbers, and rear brake pedal. 

2. Disconnect the brake light switch 
connectors and remove the switch with 
its bracket. 

3. Remove the large spindle nut and 
washer on the right side of the machine. 

4. Drive the spindle out ol the swing 
arm bore with a suitable drift and mallet. 

5. Tap the left side of the swing arm 
down and the right side up, using a mal¬ 
let. This will free the swing arm from the 
frame plates. 

6. Each swing arm bushing consists of 
two steel sleeves bonded together with 
rubber. The inner sleeves are slightly 
longer than half the width of the swing 
arm and are locked together, thereby 
putting the rubber under tension 
when the arm swings through its arc. 

If it is necessary to replace the bush¬ 
ings, the rubber must first be burned out 
to facilitate removal. This can be done 
with a thin rod or strip of metal heated 
until cherry red. 

7. When enough rubber has been re¬ 
moved, drive out the inner sleeves and 
then the outer sleeves. 

ASSEMBLY AND INSTALLATION 

Assembly and installation is a reversal 
of the removal and disassembly proce¬ 
dure. Do not tighten the swing arm spin¬ 
dle nut until after the shock absorbers 
have been installed. 

T100C and T100R 
(Before Serial No. H49832) 

REMOVAL AND DISASSEMBLY 

1. Remove the front chaingnard bolt, 
disconnect the stoplight switch wiring 
and remove the switch operating clip 
from the brake rod. 
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Triumph special tool no. Z126 or a suit¬ 
able substitute. 

3. Assemble the swing arm to the 
frame lugs, using the same spacers that 
were removed. Lift the arm up and let it 
drop: the arm should just be able to move 
under its own weight. If movement was 
restricted, remove a spacer on each side 
and try again; if movement was too free, 
add spacers until the correct working 
clearance is obtained. 


Swing arm bushings (5(X) before H49832) 

2. Disconnect the shock absorbers 
from the swing arm. 

3. Remove the swing arm spindle re¬ 
taining rod and caps. 

4. Using a threaded extractor (see il¬ 
lustration), draw the spindle out the right 
side of the machine. 

5. Disconnect the chain and rear brake 
torque arm. 

6. Disconnect the brake operating rod. 

7. Remove the rear chaingnard bolt 
and swing the chaingnard out of the way. 
Disconnect the speedometer cable, 
loosen the rear axle nuts and remove the 
rear wheel. 

8. Remove the swing arm from the 
frame lugs. Take care to mark and sepa¬ 
rate the spacers. 

9. Remove the swing arm bushings by 
driving them out with a suitable drift and 
mallet. 

ASSEMBLY AND INSTALLATION 

1. Press or drive in the new swing arm 
bushings. A drift can be fabricated out of 
31 /32 in. bar stock by machining 1 in. of 
one end to 7s in. diameter. 

2. Line-ream the bushings to the bore 
siz.e given in specifications, using 


NOTE: Spacers are available in 0.003 
and 0.005 in. .sizes. 

4. When the correct clearance has 
been obtained, grease the bushings and 
spindle, then press the spindle into posi¬ 
tion with the extractor tool used for re¬ 
moval. 

5. Lubricate the swing arm grease nip¬ 
ple with the recommended lubricant, 
then assemble the remaining parts in re¬ 
verse order of disassembly. 

T100C and T100R 
(After Serial No. H49832) 

REMOVAL AND DISASSEMBLY 

1. Support the machine on its side 
stand or a wooden box, then disconnect 
the center stand spring. 

2. Disconnect the chain and remove 
the rear brake adjuster. 

3. Disconnect the brake torque ami 
from the hub. 

4. Remove the rear chaingnard bolt 
and swing the chaingnard up out of the 
way. 

5. Disconnect the speedometer 
cable, then remove the rear wheel. 

6. Disconnect the rubber chain oiler 
tube. 

7. Remove the exhaust pipes and 
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8. Disconnect the stoplight spring 
and wiring connectors. 

9. Remove the shock absorbers and 
rear brake pedal, complete with operat¬ 
ing rod. 

10. Remove both rider’s footpegs. 

11. Remove the small, front chain- 
guard and front, lower switch panel. 

12. Remove the oil tank lower mount¬ 
ing nuts and tap the studs back through 
the mounting lug. Note the position of 
the distance washer that fits between the 
oil tank bottom bracket and frame mount¬ 
ing lug. 

13. Remove the rear fender, front, bot¬ 
tom mounting bolt. Loosen the top and 
remove the bottom nuts and bolts that 
secure the front and rear part of the 
frame. 

14. Straighten the tab lockwashers and 
remove both swing arm spindle end 
bolts. 

15. Pivot the rear frame upward and 
support it in this position. 

16. Remove both swing arm spindle 
distance pieces noting that the thicker 
one fits on the chain side. 

17. Remove the swing arm spindle by 
tapping it out with a suitable, shouldered 
drift. The chain side of the spindle has an 
extra hole that will accept a C-wrench, 
should it become needed on reassembly. 

18. Drive out the swing arm bushings 
with a suitable drift. 

ASSEMBLY AND INSTALLATION 

1. Install new bushings as described 
for the “TI00C and T100R before serial 
no. 1149832.” 

2. The remainder of assembly and in¬ 
stallation is a reversal of the removal and 
^disassembly procedure. Note that when 
installing the swing ami distances pieces, 
the ribbed sides must face the rear frame 
side plates. 

TR6C, TR6R, T120R and T120 
and T150V 

REMOVAL AND DISASSEMBLY 

1. Disconnect the chain and rear 
brake torque arm, then remove the brake 
rod adjuster. 

2. Loosen the rear axle nuts and re¬ 
move the rear wheel. 
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3. Remove the two long and two short 
bolts that secure each of the rear engine 
mounting plates. 

4. Loosen the rear chainguard bolt 
and remove the front chainguard bolt. 

5. Disconnect the stoplight wiring 
connectors and remove the chainguard. 

6. Remove the bottom shock absorber 
mounting bolts. 

7. Disconnect the oil scavenge line 
from the oil tank for clearance, then re¬ 
move the swing arm spindle locknut. 

8. Unscrew the spindle until it is free 
to be withdrawn. 

9. Remove the swing arm assembly 
and separate it from the end plates, outer 
sleeves and distance pieces. 

10. Drive out the swing arm bushings 
with a suitable, shouldered drift. 



ASSEMBLY AND INSTALLATION 

1. Install new swing arm bushings as 
previously described for other models. 

2. Thoroughly lubricate all parts with 
grease, then assemble them in the order 
shown in the accompanying illustration. 
Tighten the spindle bolt until the swing 
ann will just move under its own weight. 

NOTE: If the swing arm spindle is re¬ 
placed, make sure the new one has the 
same thread pitch as the original. 

3. To remove any spindle side-play, it 
is necessary only to remove the distance 
sleeve and file one end to shorten the 
length. 

TR7V, T140V 

REMOVAL AND DISASSEMBLY 


2. Check the bushes for wear or dam¬ 
age. 

3. Check the dimensions of the bushes 
and spacer tubes against the standard val¬ 
ues given at the end of this section. Re¬ 
place any worn parts as is necessary. 

4. A special tool (No. 61-6117) is used 
to remove and install the bushes in their 
housings. Note its operation in the ac¬ 
companying illustrations. A drift can also 
be used, provided that it has a narrow 
section 1 in. in diameter and a I Vs in. 
shoulder. 

Use some grease on the bushings to fa¬ 
cilitate reassembly. Note that new 
bushes are pre-sized and need not be 
reamed to fit correctly. 


1. Remove the rear wheel and the 
chainguard. Remove the shock absorbers. 

2. Remove the swing ann spindle nut 
on the right side and pull out the spindle. 

3. Take the swing arm out of the frame. 

4. Remove the four dust cov ers (one on 
each side of the swing arm bush hous¬ 
ings). 

5. Note the location of the thrust 
washers (the thicker of the two is fitted to 
the right side of the swing arm); remove 
the spacers. 

INSPECTION 

I. Clean all parts thoroughly. 


ASSEMBLY 

Assembly is the reverse of the disas¬ 
sembly procedure. Refer to the exploded 
diagram for the correct placement of the 
parts. Replace the dust covers in their 
proper positions, then place the swing 
arm in the frame. Fit the thrust washers 
(they arc of different thickness: the 
thicker is fitted to the right side of the 
swing ann). Replace the spindle and the 
spindle nut. 

Replace the chainguard and rear 
wheel. 



Swing ann bushings (TR7V, T140V) 


Swing arm bushings (650 and Trident) 
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Hrnmvmg tin- swing .inn bushings with the sjk*ci;iI tool (750 
Twins) 


Installing the swing arm bushings (750 Twins) 


DISC BRAKE SERVICE 
Maintenance 

1. The hydraulic brake fluid level 
should he set at about l A in. from the top 
of the reservoir after the system has been 
bled. It is not necessary to add fluid to the 
system provided that there are no leaks in 
the lines. The fluid level in the reservoir 
will drop slightly as the brake pads wear. 

2. The brake pads should be examined 
for wear at regular intervals. To do this, it 
w ill be necessary to remove them. 

a. Remove the caliper’s aluminum 
cover by removing the two phillips 
head screws. 

b. Remove the two cotter pins. 
(These are indicated by the letter “B“ 
in the illustration). 

c. Full out both pads. 

d. Fads are bonded to the brake lin¬ 
ing material. They must be replaced 
when the lining thickness is l /ie in. (1.6 
mm) or less. 

e. It is recommended that new cot¬ 
ter pins be used upon reassembly. 

Bleeding 

Any time any part of the brake system 
has been removed or the line is discon¬ 
nected, it will be necessary to “bleed’* 




Master cylinder assembly 


1. Puihrod 

2. Pitton 

3. Check volv* 

4. Return spring 

5. Primary seol 

6. Circlip 

7. Piston washer 

8. Secondary seal 

9. Spring retainer 


10. Dust caver 

11. Set screw 

12. Reservoir securing nut 

13. O-ring 

14. Paper washer 

15. Diaphragm 

16. Cop 

17. Spacer 


Chassis Specifications 


TR25W 

WHEELS 

Rim size and t\pe (front) 

Rim size and type (rear) 

Spnke sizes: 

Front (long) 20 
Front (medium) 10 
Front (short) 10 
Rear (long) 20 
Rear (short) 20 

WHEEL HEARINGS 

Front (left- anti right-hand) 

Rear (left- and right-hand) 

Rear brake drum 
Spindle diameter (front) 

Spindle diameter (rear, left-band) 
Spindle diameter (rear, right-hand) 

BRAKES 

Front (diameter) twin leading shoe 
Front (diameter) single leading shoe 
Front (width) twin leading shoe 
Front (width) single leading shoe 
Rear (diameter) 

Rear (width) 

Lining thickness (front and rear) 


WM2-18 

W.M3-18 

10 s.w.g. x 6 in. (3.251 x 152.1 mm) 

10 s.w.g x 5 "4t2 in. (3.251 x 132.55 mm) 

10 s.w.g. x 5*10 in. (3.251 x 131.76 mm) 

10 s.w.g. x 7.-1375 in. (3.251 x 188.9125 mm) 
10 s.w.g. x 7.375 in. (3.251 x 187.325 mm) 

20 x 17 \ 11 mm Ball Journal 
20 x 17 x M mm Ball Journal 
20 x 17 x 11 mm Ball Journal 
0 87-10-0 87-15 in. (22.199-22.212 mm) 
0.8715-0.8750 in. ( 22.212-22.225 mm) 
0.685-0.686 in. (17.390-17.121 mm) 


7 in. ( 177.8 mm) 

1 557 in. (39.6875 mm) 
1.125 in (28.575 mm) 

7 in. (177.8 mm) 

1.125 in. (28.575 mm) 

0. H6-0.166 in. (3.96 mm) 
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the system, that is, to remove air pockets 
and bubbles from the system. 

NOTE: Before beginning the opera¬ 
tion, read the following points: 

a. Brake fluid drained from the sys¬ 
tem should not be used again. 

b. Insure that the master cylinder 
reservoir is kept at least half full during 
the entire bleeding operation. 

c. Take all precautions necessfiry to 
insure that the brake fluid does not 
come in contact with any type of 
painted surface. 

1. Refer to the illustration. Attach one 
end of a rubber hose to the caliper bleed 
nipple and immerse the other end in at 
least V 2 in. of brake Huid contained in a 
jar. Note that the hose swings upward 
after leaving the bleed nipple. This is im¬ 
portant. 

2. Remove the fluid reservoir cap and 
take out the rubber diaphragm. 

3. Loosen the bleed nipple from V 2 to 
% of a turn. 

4. Insuring that the master cylinder 
reservoir is full of fluid, pull the brake 
lever all the way to the twist grip, holding 
it there for several seconds. 

Note that the action of pulling the lever 
will force Huid and air bubbles through 
the hose and into the jar. 

5. Release the brake lever and repeat 
the operation, always maintaining suf¬ 
ficient amount of fluid in the master cyl¬ 
inder, until air bubbles no longer issue 
from the end of the hose. 

6. At this point, hold the brake lever 
on, and retighten the bleed nipple. Refill 
the reservoir to the proper level. 

NOTE: The correct fluid level, given as 
Vi in. from the top of the master cylin¬ 
der reservoir, should he maintained. It 
is important to remember, however, 
that if the brake pads in the caliper are 
not new when the system is bled, the 
fluid level will rise in the reservoir 
when new pads are installed. There¬ 
fore, it may be necessary to remove 
some fluid from the reservoir ivhen 
this is done. 
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Compressing diaphragm prior to installation 

7. Refer to the illustrations, and fold 
the diaphragm, as shown, before replac¬ 
ing it in the master cylinder reservoir. In¬ 
stall the paper washer in the cap, and 
screw on and tighten the cap securely. 


Chassis Specifications (cont.) 

TR25W 


FRONT FORK 
Type 

Springs—Ir« t* length 
—spring rate 
—number of coils 
—color identification 
Bushings—Rod Damper Txpe 
Outer diameter (top) 

Outer diameter (bottom) 

Inner diameter (top) 

Inner diameter (bottom) 

Working clearance (top) 

Working clearance (bottom) 

Length (top) 

Length (bottom) 

Shaft diameter 
Sliding tube bore diameter 
Damper tube hush (outer diameter) 
Damper tube bush (inner diameter) 
Damper tube bush (length) 

Shuttle valve outer diameter (large) 
Shuttle valve outer diameter (small) 
Bushings—Shuttle Valve Type 
Outer diameter (top) 

Outer diameter (liottoin) 

Inner diameter (top) 

Inner diameter (bottom) 

Working clearance (top) 

Working clearance (bottom) 
length (top) 

Length (Ixrttom) 

Shaft diameter 
Sliding tube lx>rc diameter 
Dumper tube hush (outer diameter) 
Damper tube hush (inner diameter) 
Damper tube bush (length) 

Shuttle valve outer diameter (large) 
Shuttle salve outer diameter (small) 

HEAR SUSPENSION 
Type 

Springs—free length 
—spring rate 
—color identification 

SWING ARM 
Rush txpe 
Rush diameter 
I lousing diameter 
Interference fit 
Spindle diameter 


Coil-spring (hydraulically damped) 
10.75-10.875 in. (273.05-276.225 mm) 

31 in. lbs 

20 V> 

Red-green 

1.4750-1.-1755 in. (37.465-37.477 111 m) 
1.473-1.474 in. (37.414-37.439 mm) 
1.250-1.251 in. (31.750-31.755 mm) 

1.2485-1.2495 in. (31.711-31.737 mm) 
0.0005 in. 10.0127 mm) 

0.002-0.003 in. (0.0508-0.0762 mm) 

2 125 in. (53.975 mm) 

1.25 in. (31-75 mm) 

1.218-1.210 in. (31.699-31.7246 mm) 
1.175-1 177 in. (31.699-31.7246 mm) 
0.6165-0.6185 in. ( 15.6591-15.7099 mm) 
0.399-0.310 in. (8.6106-8.636 mm) 
0.53125 in. ( 13.1917 nun) 


1.198- 1.199 in. (3.805-3.808 mm) 

I 4915-1 1945 in. (3.792-3.799 mm) 
1.3005-1.3075 in. (3.318-3.32 mm) 

1 2185-12 195 in. (3.168-3.172 mm) 

0 0035-0.0050 in. (0.0889-0.127 mm) 
1.0035-0 0005 in. (0.0889-0.165 mm) 
1 in. (25 l mm) 

0.870-0.875 in. (2.221 mm) 

1 3025-1.3030 in. (3 309-3.312 mm) 

1.198- 1.500 in. (3.802-3.81 mm) 


1.018-1 016 in. (2.583-2.58 mm) 
0.875-0.871 in. (2.221-2.22 mm) 


Coil-spring ( hxdraulically damped) 

8 10 in. ( 213.36 mm) 

100 in lbs 

Green-pink (applies both to chrome 
or black springs) 

Hnndcd rubber 

1 250-1.253 in. (31.75-31.8262 mm) 
I 217-1.218 in. (31.673-31.699 mm) 
0.002-0 006 in. (0 0508-0.1521 nun) 
0 810-0 811 in. (20.570-20.595 mm) 


TICK), T100R 


WHEELS 

Rim size: Front and rear 
Type: 

Front 

Rear 

Spoke details: 

Front 

Rear: left-side 
right-side 

WHEEL BEARINGS 

Front and rear, dimensions and txpe 
Front spindle diameter 
(at l>earing journals) 

Rear spindle diameter 
(at l*earing journals) 

BRAKES 

Type 

Drum diameter: 

Front 

Rear 

Lining thickness: 

Front and rear 
Lining area: 

Front and rear 

FRONT FORK 
Type 

Spring details: 

Free length 
No. of working coils 
Spring rate 
Color code 


W M2-18 

Spnkc—single cross lacing 
Spoke—-double cross lacing 

40 off 8-10 SWG butted 5‘%2 in. U.ll 
20 off 8-10 SWG butted 7» u in. U.ll. 90’ 
20 off 8-10 SWG butted 7"s in. U.ll. 90’ 


20 x 47-14 mm Ball Journal 
0.7868-0.7873 in. 
0.7862-0.7867 in. 


Internal Expanding 


0.183/0.197 in. 
23.4/14.6 


Telescopic with oil damping 
Shuttle valve after 11.57083 

9^ in. 

12 V» 

26 , 4 in. lbs 
Yellow-blue 
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T1(X), TIOOR 


Chassis Specifications (cont.) 


Bushing details: Material 

Top bush Bottom bush 

Length 

1 in. 0.870-0.875 in. 

Outer diameter 

1.198-1 499 in. 1.4935-1.4945 in. 

Inner diameter 

1.3065-1.3075 in. 1.2485-1 2495 in. 

Slaneliion diameter 

1.3025-1.3030 in. 

Working elearanee in lop bush 

0 0035-0.0050 in. 

Fork leg bore diameter 

1.498-1.500 in. 

Working clearance of bottom bush 

0 0035-0.0065 in. 

Shuttle salve: 


outer diameter (large) 

1.018-1.106 in. 

outer diameter (small) 

0.875-0.874 in. 

REAR SUSPENSION 


Type 

Swing fork controlled by combined spring- 


hvdraulic damper units. 


( Bolted up after II.49833). 

SPRING DETAILS: 

* 

Fitted length 

8 in. 

Free length 

SNfl in. 

Mean coil diameter 

l*i dia 

Spring rate 

145 in. lbs 

Color code 

Blue-Yellow 

Load at fitted length 

38 lbs 

SWING ARM 


Rush type 

Phosphor bronze strip 

Bush bore diameter 

0.8745-0.8750 in. 

Spindle diameter 

0.8735-0.8740 in. 

Distance between fork ends 

7 7 ki in. 

TR6R, TR6C t T120R 


WHEELS 

Him size: Front and rear 
Tv pc: Front 
Rear 

Spoke details: 

Front: left-side 
right-side 
right-side 
Rear: left-side 
right-side 

WIIKKL BEARINGS 

Front and rear, dimensions and type 
Front and rear, spindle diameter (at bearing 
journals) 

Q.l) REAR WHEEL 
Rearing tvpe 

Bearing sleeve: journal diameter 
Brake drum bearing 
Hearing sleeve: journal diameter 
Rearing housing: internal diameter 

BRAKES 

Type 

Drum Diameter: 

Front 

Rear 

Lining thickness: 

Front 

Rear 

Lining area: 

Front 

Rear 

Pre-set length of adjustable earn lever rod 

FRONT FORK 
Type 

Spring details: 

Free length 
No. working coils 
Spring rate 
Gauge 
Color code 
Damper sleeve 
Length 

Internal diameter 
Material 
Rush details: 

Length 

Outer diameter 
Inner diameter 
Stanchion diameter 

Working clearance in top hush 
Bleed holes 

Fork leg bore diameter 

Working clearance of bottom bush 
Shuttle valve: 

Outer diameter (large) 

Outer diameter (small) 


WM12-19 front WM3-I8 rear 
Spoke-single cross lacing 
Spoke-double cross lacing 

20 off 8/10 SWG butted 5 :> s in. U.il. straight 
10 oil 8/10 SWG butted -4-% in. U.IL 78° 

10 off 8/10 SWG butted 44 in. U.IL 100° 

20 oil 8/10 SWG butted 7»,„ in. U.IL 90° 

20 off 8/10 SWG butted 7s in. U.IL 90 # 

20 x 47 x 11 mm—Ball Journal 
0.7862-0.7867 in. 


n i x Is x in. Ball journal 
0.7500-0.7495 in. 

S x 2 x n io in. Ball Journal 
0.8745-0.8740 in. 

1.9890-1.9980 in. 

Internal expanding twin leading shoes 

8 in. ±. 0.002 in. 

7 in. ± 0.002 in. 

0.183-0.193 in. 

0.177-0.187 in. 


24.4 sq in. 

14.6 sq in. 

64 in. between centers 


Telescopic-Shuttle valve damping 


Solo 
94 in. 

12V* 

26 , {> lb in. 

6 SWG 
Yellow/blue 


Sidecar 
94 
15 V. 

324 Hi in. 

5 SWG 
Yellow/green 


24 in. 

1.387-1.393 in. 

Black poKpropslene 
Top }>ush 

1 in. 

1.498-1.499 in. 
1.3065-1.3075 in. 
1.3025-1.3030 in. 
0.0035-0.0050 in. 

8 holes 4 a in. dia 
1 .498-1.500 in. 

0 0035-0.0065 in. 

1.018-1.016 in. 

0 875-0.874 in. 


Bottom bush 

0.870-0.875 in. 

1.4935-1.4915 in. 
1.2485-1 2495 in. 
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Flushing 

Every three years, or if the system has 
accumulated any foreign matter, it should 
he flushed out as directed below: 

1. Connect a hose to the bleed nipple, 
running the other end into a container, 
and squeeze the brake lever until all of 
the fluid in the system has been pumped 
out. 

2. Fill the master cylinder reservoir 
with denatured alcohol and pump it out 
through the system in the same manner. 

3. After all of the alcohol has been re¬ 
moved, fill the master cylinder with 
brake fluid, and bleed the system as de¬ 
scribed above. 


Master Cylinder 

REMOVAL AND DISASSEMBLY 

1. Drain the brake fluid. Disconnect 
the brake line at the master cylinder. 

2. Remove the brake lever and then 
the pushrod. 

3. Remove the four screws which hold 
the master cylinder assembly on the 
handlebar, and remove the assembly. 

4. Remove the reservoir cap, if this has 
not already been accomplished, and the 
paper washer and diaphragm. 

5. Remove the nut inside the reser¬ 
voir, and separate it from the master cyl¬ 
inder. Note the location of the spacer and 

bend O-ring beneath the reserv oir, 
head 6. Remove the set screw which locks 
he ld c y ,in(ler ' nto ^ le rest of the assembly, 
and unscrew the cylinder. 

7. Remove the dust cover from the end 
of the cylinder. Use the pushrod, insert¬ 
ing it into the master cylinder, to push 
down the piston and remove the circlip. 

8. Remove the secondary seal and pis¬ 
ton, the piston washer, primary seal, re¬ 
turn spring retainer, spring, and check 
valve. If the primary seal will not come 
out of the piston, try blowing into the 
brake line end of the piston. 

9. Remove the secondary seal from the 
piston by stretching it over the piston 
flange. 

INSPECTION 

1. All seals and O-rings must be re¬ 
placed. 

2. Check the inside of the cylinder for 
scoring. Replace if necessary. 

3. Clean all parts thoroughly in brake 
fluid only. 

CAUTION: Do not clean the parts in 

any sort of solvent such as gasoline. 

ASSEMBLY AND INSTALLATION 

1. Fit the new secondary seal onto 
the piston noting that the seal lip faces 
the drilled end of the piston. Work the 
seal around the groove in the piston until 
it is properly seated. 

2. Fit the cheek valve onto the large 
end of the return spring, and the spring 
retainer onto the other end. Insert the as¬ 
sembly into the cylinder, check valve 
first. 

3. Fit the primary seal into the cylin¬ 
der, inserting the lip end of the seal first. 
Do not force the seal, and make sure that 
the lip is not folded back upon installa¬ 
tion. 
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4. Install the piston washer, convex 
side outward (towards the piston), and 
then the piston (drilled end piston), and 
then the piston (drilled end first). 
Depress the piston with the pushrod as 
on removal, and replace the circlip. Be 
sure the circlip is properly seated. 

5. Fit the dust cover boot over the 
end of the cylinder. 

6. Install the reservoir O-ring, spacer, 
and the reservoir. 

7. Fill the reservoir with brake fluid, 
insert the pushrod into its place, and 
push inwards on the piston. The pushrod 
should be pushed in several times and 
then brake fluid should hegin to flow out 
of the brake line connection at the end of 
the cylinder. 

8. Drain the fluid. 

9. The master cylinder must be prop¬ 
erly located in the housing. Proceed as 
follows: 

a. Remove the reservoir from the 
cylinder. 

b. Insert the pushrod in place and 
install the hrake lever and bolt. 

c. Screw the cylinder into the hous¬ 
ing while holding the brake lever on 
until the cylinder can no longer be 
turned. 



Fluid reservoir installation angle 

d. Refer to the exploded diagram of 
the master cylinder assembly. Note 
that the cylinder has two ports, desig¬ 
nated “A” and “B” which flank the res¬ 
ervoir mounting stud. “A” is the main 
feed port, and “B” the breather port. 

e. Place a finger ov er the main feed 
port “A” and blow through the brake 
line end of the cylinder. No air should 
escape. 

f. Unscrew the cylinder while 
blowing through the cylinder until air 
just begins to escape from the breather 
port “B.” 

g. Unscrew the cylinder one full 
turn, and set the reservoir stud at about 
10° from the vertical. This will allow 
the flat section on the threaded end of 
the cylinder to line up with the set 
screw. 


Chassis Specifications (cont.) 


T150 


WHEELS 

Rim size: Front and rear 
Type: 

Front 

Rear 

Spoke details: 

Front: left-side 

right-side 

right-side 

Rear: left-side 

right-side 

WHEEL BEARINGS 

Front and rear, dimensions and type 
Front and rear, spindle diameter (at bearing 
journals) 

BRAKES 

Type 

Drum diameter: 

Front 

Rear 

Lining thickness: 

Front 

Rear 

Lining area: 

Front 

Rear 

FRONT FORK 
Type 

Spring details: 

Free-length 
Number working coils 
Spring rate 
Gauge 
Color code 
Damper sleeve 
Length 

Internal diameter 
Bush details: Material 

Length 

Outer diameter 
Inner diameter 

STANCHION DIAMETER 
Working clearance in top bush 

Length 

Outer diameter 
Inner diameter 

FORK LEG BORE DIAMETER 
Working clearance of bottom bush 

REAR SUSPENSION 
Type 

Color code 

Extended distance between center 
Compressed distance between center 

SWING ARM 
Bush type 
Bush bore diameter 
Sleeve diameter 
Distance between fork ends 

REAR SUSPENSION 
Type 

Spring details: 

Fitted length 

Free-length 

Mean coil diameter 

Spring coil diameter 

Color code 

Load at fitted length 

SWING ARM 
Bush type 
Bush bore diameter 
Sleeve diameter 
Distance between fork ends 


WM2-19 front WM3-19 rear 

Spoke-single cross lacing 
Spoke-double cross lacing 

20 off 8-10 SWC butted 5% in. U.H. straight 
(219.075 mm) 

10 off 8-10 SWG butted 4»Mc in. U.H. 

95° head (118.0625 mm) 

10 off 8-10 SWG butted 4>Mc in. U.H. 

80° head (118.0625 mm) 

20 off 8-10 SWG butted 8 in. U.H. 

90° head (203.2 mm) 

20 off 8-10 SWG butted 8^ in. U.H. 

90 a head (212-725 mm) 


20 x 47 x 14 mm—Ball Journal 
0.7862-0.7867 in. (19.9695 x 19.9822 mm) 


Internal expanding 2 leading shoe 

8 in. ±. 0.002 in. (203.2 mm) ± 0.0508 mm 
7 in. 3z 0.002 in. (177.8 mm) ± 0.0508 mm 

0.181-0.188 in. 

0.165-0.175 in. 

23.4 sq in. ( 150.967 sq cm) 

14.6 sq in. (94-193 sq cm) 

Telescopic-Oil damping 

9.688-9.812 in. (246.075-249 225 mm) 

15V, 

321*j in. lbs (4 485 kg mm) 

5 swg 

Yellow-green 

2 * 1 * * * :? in. (53.975 mm) 

1 387-1.393 in. (35 2298-35.3822 mm) 

Sintered bronze 
Top hush 

1 in. (25.4 mm) 

1.498- 1.499 in. (38 0492-38.0746 mm) 
1.3065-1.3075 in. (33.185-33.2105 mm) 

1 3025-1.3030 in. (33.0889-0.127 mm) 
0.0035-0.0050 in. (10889-0.127 mm) 

Bottom Bush 

0.870-0.875 in. (22.098-22.225 mm) 

1.4935-1.4945 in. (37.945-37.960 mm) 
1.2485-1.2495 in. (31.712-31.7373 mm) 

1.498- 1.500 in. (38.049-38.1 mm) 

0 0035-0.0065 in. (0.0889-0.165 mm) 

Swinging fork controlled by combined coil spring- 
hydraulic damper units 
Black 

12.875 in. (32.66 mm) 

10.375 in, (23.36 mm) 


Pre-sized steel-backed-phosphor bronze 
1.4460-1.4470 in. (36.7284-36.7538 mm) 

1 445-1.4450 in. (36.6903-36.702 mm) 

7V in. (190.5 mm) 

Swinging fork controlled by combined coil spring/ 
hydraulic damper units 

8% in. 

8 5 * in. 

1-34 in. 

100 lb/in. 

Green/green 
28 lbs 


Pre-sized, steel-backed—phosphor bronze 
1.4460-1.4470 in. 

1.4445-1.4450 in. 

7V» in. 


1101 





















Triumph 


h. Threat! in the Net screw and 
tighten it. 

i. Hefit the reservoir spacer, O-ring, 
and reservoir. 

10. Install the master cylinder assem¬ 
bly on the handlebar and bleed the sys¬ 
tem as previously described. 

Brake Caliper 

REMOVAL AND DISASSEMBLY 

1. Remove the caliper cover (2 
screws), drain the brake fluid; disconnect 
the brake line from the caliper. 

2. Remove the nuts which secure the 
caliper to tin* lork slider, and remove the 
caliper. 

3. Remove the cotter pins which hold 
the brake pads, and remove the pads from 
the caliper. 

4. Pry out the dust seal and the metal 
(hist seal housing from both halv es of the 
caliper. 

5. With the aid of compressed air ap¬ 
plied to the brake fluid inlet, eject each 
piston from its bore. 

NOTE: Mark each piston for location 
after removal . Each must he reinserted 
into its own bore. 

6. Pry out the fluid seals in each piston 
bore with a small, blunted screwdriver, 
being extremely careful not to damage 
the seal grooves. 

CAUTION: The brake caliper halves 
must never be separated. If this has 
been done, the fluid passage seal 
should be renewed if damaged, and the 
caliper mating surface and bolts 
thoroughly cleaned. 

Tighten the bolts to 35—40 ft lbs, and 
check the caliper lor fluid tightness 
under maximum braking pressure. 

The caliper should be returned to the 
manufacturer for an overhaul if the 
halves have been split. 

INSPECTION 

1. The dust seals and metal housings 
must be replaced. 

2. The brake fluid seals must be re¬ 
placed if they hav e been removed. 

3. Inspect the pistons and piston bores 
for scoring or signs of seizure. 

4. Clean all parts thoroughly. 

ASSEMBLY AND INSTALLATION 

1. Smear the fluid seals with brake 
fluid and replace them in their groov es in 
the cylinder bores. Note that the larger 
side faces outward, toward the open end 
of the bore. Be sure the seals are properly 
seated. 

2. Coat the pistons with brake fluid, 
and insert each of them, closed end first, 
squarelv into its bore. Press them in as far 
as jxjssible. 

3. Coat one of the dust seals with 
brake fluid and fit it into a metal housing. 
Place this assembly into one of the bores 
with the dust seal on the inside (facing 
the piston in that bore). Place a suitable 
shaped plate over the dust seal assembly, 
and use a **C" clamp to press the assem¬ 
bly into the bore until the outer edges of 
the metal housing are flush with the bore 
surface. 

4 Repeat this procedure with the 
other dust seal. 
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Caliper assembly 


5. Replace the brake pads, securing 
them with new cotter pins. 

6. Secure the caliper to the fork slider, 
tightening the nuts securely, Reconnect 
tlie lines, and bleed the system as pre¬ 
viously described. 

Brake Disc 

1, Check the disc for scoring or other 


damage. 

2. Check for run-out w ith a dial gauge. 
Run-out should not exceed 0.0035 in. 
(0.089 mm). Run-out can be corrected for 
somewhat by loosening ihe four disc nuts 
and repositioning the disc. Retighten the 
nuts in an “X” pattern to 20 ft lbs. 


Chassis Specifications (cont.) 


TR7V, T140V 


WHEELS 

Him size: Front 
Rear 

Spoke details: 

Front 

Spoke (inner) HI 1 6c LII 
Spoke (outer) R1I 6: LII 
Hear 

Left side (outer) 

Left side (inner) 

Right side 

WHEEL BEARINGS 

Front and rear, dimensions and type 
Front and rear, spindle diameter (at hearing 
journals) 

BRAKES 
Front. t\pe 
Disc diameter 
Friction pads, tvpe 
Lining thickness 
Hear, tvpe 
Lining thickness 
Drum diameter 

FRONT FORK 
Tv pe 
Spring: 

Free length 
('omprevsed length 
Fitted length 
Maximum load 
Color code 

Stanchion diameter (top) 

(bottom) 

Outer member bore diameter 

REAR SUSPENSION 
Type 

Fitted length 
Free length 
Spring rate 
Mean coil diameter 


WM2-I9 

\\ .\n-is 


20 off 10 su e; 7.75 in. 06* head 
20 oil 10 SWC 7.85 in. SO* head 

IOoir 10 SWC 5.8 in. 10 head 
lOolf 10 SWC 5.7 in. 102 head 
20 oil 10 SWC 7 2 in. 135 e head 


20 \ 17 \ H mm—Ball Journal 
0.7802-7.7807 in. 


I Ivdrnnlie disc 
10 in 

Mn.tcx M0 I 
0.25 in. 

Internal expanding, single leading shoe 
0.187.0.197 in. 

7.0 in. 

Telescopic, hydraulic damped 

10 I in 

II I in. 

15.5 in. 

191 lbs 
Orange 

l 350-1.355 in. 

11005-1 3610 in. 

( 363-1 365 m 

Swing arm/livdranlically damped springs 
8 0 in. ( mid position ) 

9.5 in. 

SS Ibs/m. 

1 9S in. 
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Chassis Specifications (cont.) 


TR7V, T140V 


SWING ARM 

Rush type _ Phosphor bronze 

Bush bore diameter 1-0 in. 

Sleeve diameter 0.9972-0.9984 in. 

Distance between fork ends 8.018 in. 


T150V 


WHEELS 

Rim size: Front 
Rear 

Spoke details: 

Front 

Spoke (inner) R1I & LI I 
Spoke (outer) RI1 & LI1 
Rear 

Left side (outer) 

Left side (inner) 

Right side 

WHEEL BEARINGS 

Front and rear, dimension and type 
Front and rear (spindle diameter at bearing 
journals) 

BRAKES 
Front, type 
Disc diameter 
Friction pads, t\pc 
Lining thickness 
Rear, type 
Lining thickness 
Drum diameter 

FRONT FORK 
T\pe 
Spring: 

Free length 
No. working coils 
Spring rate 
Golor code 

Fork leg diameter: top 

bottom 

Outer member bore diameter 

REAR SUSPENSION 

Type 

Fitted length 
Free length 
Spring rate 
Mean coil diameter 

SWING ARM 
Bush type 
Bush bore diameter 
Sleeve diameter 
Distance between fork ends 


WM2-I9 

WM3-19 


20 olf 10 SWC 7.75 in. 96° head 
20 oif 10 SWC 7.85 in. 80° head 

10 off SWC 6.3 in. 90° head 
10 off 10 SWC 6.1 in. 101* head 
20 off 10 SWC 7.5 in. 134* head 


20 x 47 x 14 mm—Ball Journal 
0.7862-0.7867 in. (19 9695 x I9.9S22 mm) 


Hydraulic disc 
10 in. 

Mintex M64 
0.25 in. 

Internal expanding 
0.187-0 197 in. 

7.0 in. 


Telescopic, oil damping 

19.50 in. 

63 

32.5 lbs/in. 

Orange 

1.350-1.355 in. 
1.3605-1.3610 in. 
1.363-1.365 in. 


Swing nnn/hydraulically damped springs 
8.0 in. 

8.810 in. 

110 lbs/in. 

1.98 in. 


Steel backed phnsphor-bronze 
1.4460-1.4470 in. 
1.4445-1.4450 in. 

7.5 in. 


Chassis Torque Specifications 

TR25W 


Fork leg cap nuts 

Fork leg pinch 
bolts 


50-55 ft lbs 

(6.913-7.604 kg/m) 
18-20 ft lbs 
2.489-2.765 kg/m) 


T100C , T100R 


Headlamp pivot 
bolts 

Headrace sleeve 
nut pinch bolt 
Stanchion pinch 
bolts 

Front wheel axle 
cap holts 
Brake cam 
spindle nuts 
Zener diode 
fixing nut 


10 ft lbs 
15 ft lbs 
25 ft lbs 
25 ft lbs 
20 ft lbs 
IV 2 ft lbs 


TR6R, TR6C, T120R 


Headlamp pivot 
bolts 

Headrace sleeve nut 
pinch bolt 
Stanchion pinch 
bolts 

Front wheel axle 
cap bolts 
Rear brake drum 
to hub bolts 
Brake cam 
spindle nuts 
Zener diode 
fixing nut 
Fork cap nut 


10 

ft 

lbs 

<14 

kg/m) 

15 

ft 

lbs 

(2.1 

kg/m) 

25 

ft 

lbs 

(3.5 

kg/m) 

25 

ft 

lbs 

(3.5 

kg/m) 

15 

ft 

lbs 

(2.1 

kg/m) 

20 

ft 

lbs 

(2.8 

kg/m) 

1.5 

ft 

lbs 

(0.21 kg/m 

80 

ft 

lbs 

<11. 

I kg/m) 


TR7V, T140V 


T150, T150V 


Headlamp pivot 

10 ft lbs 

bolts 

(1.383 kg/m) 

Headrace sleeve nut 

15 ft lbs 

pinch bolt 

(2.074 kg/m) 

Stanchion pinch 

25 ft lbs 

bolts 

(3.456 kg/m) 

Front wheel axle 

25 ft lbs 

cap bolts 

(3.456 kg/m) 

Brake cam 

20 ft lbs 

spindle nuts 

(2.756 kg/m) 

Zener diode 

2-2.3 ft lbs 

fixing nut 

(0.277-0.3174 kg/m) 

Fork cap nut 

80 ft lbs 

(11.06 kg/m) 


Headlamp pivot 

10 ft lbs (1.4 kg/m) 

Steering head 
bearing adjuster 
nut pinch bolt 

15 ft lbs (2.1 kg/m) 

Fork leg pinch 
bolts 

Front wheel axle 
cap holts 

25 ft lbs (3.4 kg/m) 

2.5 ft lbs (3.5 kg/m) 

Rear brake drum 
to hub bolts 

15 ft lbs (2.1 kg/m) 

Brake cam 
spindle nuts 

20 ft lbs (2.8 kg/m) 

Zener diode 
fixing nut 

1.5 ft lbs (21 kg/m) 

Fork cap nut 

80 ft lbs (II.1 kg/m) 

Brake disc 
retaining bolts 

20 ft lbs (2.8 kg/m) 
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Yamaha Street Two-Strokes 


MODEL COVERAGE 


G5, G6, G6S/B, G7S 

AS2C 

RD250/A/B 

RD60/A/B 

CS3/B/C, CS5 

RD350/A/B 

U5E/L 

DS6/B/C, DS7 

YAS1/C 

YA6 

HS1/B 

YCS1/C 

RD125 

LS2 

YDS3/C, YDS5 

YGS1 

R3/C 

YL1/E 

YG5S/T 

R5/B/C 

YM1, YM2C 

YJ2 

RD200B/C 

YR2/C 

YL2/C/CM 


RD400 
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Drive Chain.1111 
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Yamaha Street 2-Strokes 


General Specifications 



VS USL V5E 

RD60 

Early Y]2 

Late YJ2 

U7 1/7 E 

DIMENSIONS 

Net Weight (lbs) 

190 

163 

190 

190 

170 

Overall Length (in.) 

71.1 

71.9 

71.3 

71.3 

— 

Overall Width (in.) 

24.8 

24.8 

25.4 

25.4 

— 

Overall Height (in.) 

37.2 

38.0 

38.4 

38.4 

— 

Ground Clearance (in.) 

5.1 

5.9 

5.5 

5.5 

— 

Wheelbase (in.) 

44.9 

46.7 

45.1 

45.1 

— 

Tire Size (in.): front 

2.25.x 17 

2.50 x 17 

2.25 x 17 

2.25 x 17 

2.25 x 17 

rear 

2.25 x 17 

2.50 x 17 

2.25 x 17 

2.25 x 17 

2.50 x 17 

ENGINE 

Displacement (cc) 

50 

55 

58 

58 

72 

No. of Cylinders 

■ 

I 

1 

1 

1 

Bore X Stroke (mm) 

•10 x 40 

42 x 39.7 

42x42 

42 x 42 

47 x 42 

Compression Ratio (: I) 

6.8 

6.9 

6.6 

7.5 

6.8 

Torcpie (? RPM (ft lbs) 

3.76 (a 5000 

3.4 (a 6500 

3.9 (S' 6000 

3.9S (a 6000 

4.7 © 4500 

Fuel Induct.® 

RV 

HI) 

RV 

RV 

RD 

Carbiiretion (Mikuni) 

VMI4SC 

VM16SH 

VM14SC 

VMI6SC 

VMI5SC 

Lubrication® 

OI 

OI 

OI 

OI 

OI 

TRANSMISSION 

Clutch 

Auto 

Manual 

Manual 

Manual 

Auto 

Reduction (pri/scc) 

3.895/2.715 

3.578/3.500 

3.895/2.600 

3.895/2.533 

3.578/2.571 

Transmission Ratio: 1st 

3.083 

3.250 

3.083 

3.083 

3.250 

2nd 

1.722 

2000 

1.882 

1.882 

1.833 

3rd 

1.174 

1.428 

1.338 

1.333 

1.200 

•1th 

— 

1.125 

1.000 

1.000 

— 

5th 

— 

0.961 

— 

— 

— 

6th 

— 

— 

— 

— 

— 

ELECTRICS 

Ignition 

Magneto 

Magneto 

Magneto 

Magneto 

Generator 

Starting 

Kick/Electric 

Kick 

Kick 

Kick 

Kick/Electric 



YGS1 YGS1T 

VC5S T 

G5S G6S ' 
G6SB G7S 

nsi nsiB 

YL2 

DIMENSIONS 

Net Weight (lbs) 

190 

175 

170 

199 

200 

Overall Length (in.) 

71.7 

70.9 

71.3 

70.9 

75.4 

DIMENSIONS 

Overall Width (in.) 

24.6/30.5 

31.7 

31.1 

30.3 

28.1 

Overall Height (in.) 

37.8/38.8 

40.0 

39.2 

39.6 

41.7 

Ground Clearance (in.) 

5.9 

6.3 

5.3 

6.1 

5.5 
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Yamaha Street 2-Strokes 


General Specifications (cont.) 





GSS G6S 




YC.SI YGSIT 

vc5s r 

G6SB C.7S 

IISl l/S/B 

YL2 

Wheellwse (in.) 

45.1 

46.3 

45.9 

47.0 

46.9 

Tire Size (in.): front 

2.50 x 17 

2.50 x 17 

2 .50 x 17 

2.50.x 18 

2.50 x 18 

rear 

2.50 x 17 

3.00 x 17 

2.50 x 17 

2.50 x 18 

2.50 x 18 

ENGINE 

Displacement (cc) 

73 

73 

73 

89 

97 

No. of Cylinders 

1 

1 

1 

2 

1 

Bore X Stroke (mm) 

47 x 42 

47x42 

47 x 42 

36.5 x 43 

52 x 45.6 

Compression Ratio (:1) 

6.8 

6.8 

6.8 

7.5 

70 

Torque @ RPM (ft lbs) 

5.78 (a 6500 

5.2 @ 6000 

4.1 <3 5500 

3.1 @ 5500 

6.8 ® 5500 

Fuel Induct© 

RV 

RV 

RV 

PP 

RV 

Carburetion (Mikuni) 

VM15SC-1 

VMI6SC 

VM16SC 

VM16SC (2) 

VM17SC 

Lubrication© 

OI 

01 

OI 

OI 

OI 

TRANSMISSION 

Clutch 

Manual 

Manual 

Manual 

Manual 

Manual 

Reduction (pri/scc) 

3.895/2.467 

3.895/2.740 

3.895/2.643 

3.895/3.077 

3.895/2.335 

Transmission Ratio: 1st 

3.083 

3.077 

3.077 

3.182 

3.077 

2nd 

1.882 

1.889 

1.889 

1.813 

1.889 

3rd 

1.333 

1.304 

1.304 

1.300 

1.30-1 

4th 

1.000 

0.963 

0.963 

1.045 

0.963 

5th 

6th 

-- 

— 

— 

0.840 

— 

ELECTRICS 

Ignition 

Magneto 

Generator 

Magneto 

Alternator 

Generator 

Starting 

Kick 

Electric 

Kick 

Kick 

Kick 



YL2C 

VL2CM® 

LS2 

YU YUF. 


DIMENSIONS 

Net Weight (lbs) 

200 

200 

209 

180 

245 

Overall Length (in.) 

73.2 

73.2 

— 

71.6 

75.6 

Overall Width (in.) 

28.1 

28.1 

— 

24.8 

28.5 

Overall Height (in.) 

42.5 

42.5 

— 

37.3 

41.1 

Ground Clearance (in.) 

7.9 

6.9 

— 

5.1 

5.3 

Wheelbase (in.) 

48.5 

48.5 

— 

45.1 

49.0 

Tire Size (in.): front 

3.00 x 18 

3.00 x 18 

2.50 x 18 

2.50 x 17 

3.00 x 16 

rear 

3.00 x 18 

3.00 x 18 

2.50 x 18 

2.50 x 17 

3.00 x 16 

ENGINE 

Displacement (cc) 

97 

97 

97 

98 

123 

No of Cylinders 

i 

• 

2 

2 

1 

Bore X Stroke (mm) 

52 x 45.6 

52 x 45.6 

38x40 

38 x 43 

56x50 

Compression Ratio (: 1) 

70 

6.6 

7.0 

7.1 

6.8 
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Yamaha Street 2-Strokes 



YL2C 

YL2CM@ 

LS2 

YLI YL1E 

YAG 

Torque® RPM (ft lbs) 

7.24 @ 6000 

7.24 ® 6000 

6.95 ® 7500 

6.0 @ 8000 

9® 5000 

Fuel Induct.® 

RV 

RV 

PP 

PP 

RV 

Carburetion (Mikuni) 

VM17SC 

VM20SC 

VM17SC (2) 

VM16SC (2) 

VM22SC 

Lubrication® 

OI 

OI 

OI 

OI 

OI 

TRANSMISSION 

Clutch 

Manual 

Manual 

Manual 

Manual 

Manual 

Reduction (pri/sec) 

3.895/2.335 

3.895/2.334 

3.894/3.000 

3.895/2.335 

3.833/2.600 

Transmission Ratio: 1st 

3.077 

3.077 

3.181 

3.077 

2.533 

2nd 

1.889 

1.889 

1.812 

1.889 

1.524 

3rd 

1.304 

1.304 

1.300 

1.304 

1.120 

4th 

0.963 

0.963 

1.045 

0.963 

0.828 

5th 

6th 

— 

— 

0.840 

— 

— 

ELECTRICS 

Ignition 

Cenerator 

Generator 

Alternator 

Generator 

Cenerator 

Starting 

Electric 

Electric 

Kick 

Kick/Electric 

Electric 



YASl YASIC 






AS2C 

RD12S 

rcs/c 

YCsr 

CS3C 

DIMENSIONS 

Net Weight (lbs) 

220 

228 

260 

260 

262 

Overall Length (in.) 

73.0 

76.2 

75.6 

75.6 

76.0 

Overall Width (in.) 

31.9 

38.1 

30.1 

30.1 

32.1 

Overall Height (in.) 

39.6 

41.7 

39.2 

392 

40.2 

Ground Clearance (in.) 

5.9 

6.1 

6.1 

6.1 

6.9 

Wheelbase (in.) 

47.2 

48.8 

49.0 

49.0 

49.0 

Tire Size (in.): front 

2.75 x 18 

2.75 v 18 

2.75 x 18 

3.00.x 18 

2.75 x 18 

rear 

3.00 x 18 

3.00 \ 18 

3.00 x 18 

3.00 x 18 

3.00 x 18 

ENGINE 

Displacement (cc) 

124 

124 

ISO 

180 

195 

No. of Cylinders 

2 

2 

2 

2 

2 

Bore X Stroke (mm) 

43 x 43 

43 x 43 

50 x 46 

50 x 46 

52 x 46 

Compression Ratio (:1) 

7.0 

7.0 

7 0 

6.8 

6.2 

Torque ® RPM (ft lbs) 

9.4 <5 7500 

NA 

14.6® 7000 

14.6® 7000 

15.7® 7000 

Fuel Induct.® 

PP 

RD 

PP 

PP 

PP 

Carburetion (Mikuni) 

VM17SC (2) 

V18P-1C® 

VM20SC (2) 

V.M18SC (2) 

VM20SC (2) 

Lubrication® 

OI 

OI 

OI 

OI 

OI 

TRANSMISSION 

Clutch 

Manual 

Manual 

Manual 

Manual 

Manual 

Reduction (pri/sec) 

3.895/2.600 

3.894/2.785 

3.313/2.667 

3.313/2.466 

3.313/2.857 

Transmission Ratio: 1st 

3.182 

3.181 

2.833 

2.833 

2.833 

2nd 

1.875 

1.812 

1.875 

1.875 

1.875 

3rd 

1.300 

1.300 

1.421 

1.421 

1.421 

4th 

1.045 

1.045 

1.045 

1.045 

1.045 

5th 

0.840 

0.840 

0.840 

0.840 

0.840 

6th 

— 

■ - . 

——■ 

— 

— 
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Yamaha Street 2-Strokes 



) \sf v.ti/C 






A*2C 

IWI2S 

rciic 

rest 

CS3C 

1 LKCTRICS 

Igmtinn 

Alternator 

Alternator 

Generator 

Generator 

Generator 

Starting 

Kitk 

Kick 

Electric 

Electric 

Electric 



CSW CSS 

RD200 

YDS 1 

YDS3C 

TOSS 

DIMENSIONS 

Not Weight (lbs) 

258 

256 

320 

320 

. 325.6 

Overall Length (in.) 

76.0 

77.0 

79.0 

79.0 

78.4 

Overall Width (in.) 

32.1 

29.0 

31.2 

31.2 

30.3 

Overall Height (in.) 

40.2 

39.8 

42.0 

42.0 

41.4 

Ground Clearance (in.) 

6.9 

6.1 

5.8 

5.8 

0.1 

Wheelbase (in.) 

•19.0 

49.0 

51.9 

51.9 

508 

Tire Size (in.): front 

2.75 x 18 

2.75 x 18 

3.00 x 18 

3.00 x 18 

3.00 x 18 

rear 

3.00 x 18 

3.00 x 18 

3.25 x 18 

3.50 x 18 

3.25 x 18 

E.NCINE 

Displacement (cc) 

195 

195 

246 

246 

246 

No. of Cylinders 

2 

2 

2 

2 

2 

Bore X Stroke (mm) 

52 x 46 

52 x 46 

56 x 50 

56 x 50 

56 x 50 

Compression Ratio ( : 1) 

7.1 

7.1 

7.5 

7.5 

7.5 

Torque® REM (ft lbs) 

15 7 @ 7000 

15.7 ® 7000 

18.1 (« 7500 

18.1 £ 7500 

19.7 (a 7500 

Fuel Induct.© 

PP 

RD 

PP 

PP 

PP 

Carhuretion (Mikuni) 

VM20SC (2) 

Y20P-1A© 

VM24SC (2) 

VM24SC (2) 

YM26SC (2) 

Lubrication© 

Ol 

OI 

OI 

OI 

OI 

TRANSMISSION 

Clutch 

Manual 

Manual 

Manual 

Manual 

Manual 

Reduction (pri/sec) 

3.313/2.857 

3.312/2.571 

3 250/2.600 

3.250/2.733 

3.250/2.733 

Transmission Ratio: 1st 

2.833 

2.833 

2.545 

2.545 

2.545 

2nd 

1.875 

1.705 

1.533 

1.533 

1.533 

3rd 

1.421 

1.250 

1.167 

1.167 

1.167 

4 th 

1.045 

1.045 

0.950 

0.950 

0.950 

5th 

0.840 

0.916 

0.773 

0.773 

0.773 

6th 

— 

— 

— 

— 

— 

ELECTRICS 

Ignition 

Generator 

Generator 

Generator 

Generator 

Generator 

Starting 

Electric 

Electric 

Kick 

Kick 

Electric 



DS6C 

DS6 R 

DS7 

RD2S0 A R 

YMI 

DIMENSIONS 

Net Weight (lbs) 

309 

304 

304 

309 

340 

Overall Length (in.) 

78.3 

78.3 

80.3 

80.3 

78.9 

Overall Width (in.) 

32.9 

32.9 

32.9 

32.9 

31.2 
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Yamaha Street 2-Strokes 



DS6C 

DS6/B 

DS7 

RD250 A B 

YAfI 

Overall Height (in.) 

41.9 

41.9 

42.7 

43.7 

42.0 

Ground Clearance (in.) 

5.9' 

6.1 

5.9 

5.9 

5.9 

Wheelbase (in.) 

- 50.8 

50.8 

52.0 

52.0 

50.7 

Tire Size (in.): front 

3.00 x 18 

3.00 x 18 

3.00 x 18 

3.00 x 18 

3.00 x 18 

rear 

3.50 x 18 

3.25 x 18 

3.25 x 18 

3.25 x 18 

3.25 x 18 

ENGINE 

Displacement (cc) 

246 

246 

247 

247 

305 

No. of Cylinders 

2 

2 

2 

2 

2 

Boro X Stroke (mm) 

56 x 50 

56 x 50 

54x54 

54 x 54 

60x54 

Compression Ratio (: 1) 

7.3 

7.3 

7.1 

6.7 : 1 

6.7 

Torque @ RPM (ft lbs) 

21.1 @ 7000 

21.1 <S. 7000 

21.1 @ 7000 

21.1 @ 7000 

19.9 (S' 6000 

Fuel Induct.® 

PP 

PP 

PP 

RD 

PP 

Carburction (Mikuni) 

VM26SC (2) 

VM26SC (2) 

VM26SC (2) 

YM28SC (2) 

VM24SC (2) 

Lubrication® 

OI 

Ol 

Ol 

OI 

OI 

TRANSMISSION 

Clutch 

Manual 

Manual 

Manual 

Manual 

Manual 

Reduction (pri/sec) 

3.250/2.929 

3.250/2.733 

3.238/2.666 

3.238/2.666 

3.250/2.353 

Transmission Ratio: 1st 

2.545 

2.515 

2.562 

2.571 

2.545 

2nd 

1.533 

1.533 

1.590 

1.777 

1.533 

3rd 

1.167 

1.167 

1.192 

1.318 

1.167 

4th 

0.950 

0.950 

0.965 

1.040 

0.950 

5th 

0.773 

0.773 

0.806 

0.888 

0.773 

6th 

— 

— 

— 

0.785 

— 

ELECTRICS 

Ignition 

Generator 

Generator 

Alternator 

Alternator 

Generator 

Starting 

Kick 

Kick 

Kick 

Kick 

Kick 



YM2 2C 

YR2 YR2C 

R3 R1C 

AS B5B K5C 

BD.3.50 A B 

RD400 

DIMENSIONS 

Net Weight (lbs) 

326 

348 

340 

30S 

315 

342 

Overall Length(in.) 

73.3 

81.2 

80.3 

80.3 

80.3 

79.3 

Overall Width (in.) 

31.2 

28.9 

35.2 

32.9 

32.9 

32.7 

Overall Height (in.) 

38.1 

39.4 

42.7 

42.7 

43.7 

42.9 

Ground Clearance (in.) 

6.1 

5.7 

5.9 

6.1 

6.1 

6.1 

Wheelbase (in.) 

51.0 

52.6 

52.8 

52.0 

52.0 

51.8 

Tire Size (in.): front 
rear 

3.00 x 18 

3.25 x 18 

3.00 x 18 

3.50 x 18 

3.00 x 18 

3.50 x 18 

3.00.x 18 

3.50 x 18 

3.00 x 18 

3.50 x 18 

3.25x 18 
3.50.x 18 

ENGINE 

Displacement (cc) 

305 

348 

348 

347 

347 

398 

No. of Cylinders 

2 

2 

2 

2 

2 

2 

Bore X Stroke (mm) 

60x54 

61 x 59.6 

61 x 59.6 

64x54 

64x54 

64x62 

Compression Ratio (: 1) 

7.5 

6.9 

7.5 

6.9 

6.6 : 1 

6.2 : 1 

Torque @ RPM (ft lbs) 

23.4 @ 6500 

27.8 @ 6000 

28 @ 6000 

28 @ 6500 

28.0 @ 7000 

NA 

* 
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plug located at the bottom of the crank¬ 
cases. Others have the drain plug located 
at the bottom side of the clutch case. Still 
others (DS6, R3) have plugs at both of 
these locations, and both should be re- 



Removing the transmission drain plug (Courtesy 
Yamaha Int. Corp) 



On some models, the drain plug is located on the 
side of the cases (R3) (Courtesy Yamaha lnl. Corp ) 


moved to ensure that all the old oil is 
drained. 

4. Fill the transmission with the cor¬ 
rect type and quantity of oil. Capacities 
are given in the chart at the end of this 
section. They are approximates. After fill¬ 
ing, allow a moment for the oil to distrib¬ 
ute itself, then check the level with the 
dipstick or level plug. 

NOTE: The use of oil additives is not 
recommended , since they may cause 
clutch slippage . 

Front Forks 

1. Yamaha fork oil is recommended for 
the front forks. 

2. Fork oil should be changed every 
2,000 miles. 



Front fork drain screw location (RD350 shown) 
(Courtesy Yamaha Int. Corp.) 


3. To drain the fork oil, remove the 
drain plug at the lower portion of one of 
the fork sliders. Allow the oil to drain into 


a suitable container; pump the slider up 
and down several times. (Sit on the ma¬ 
chine after taking it off the center stand, 
apply the front brake, and push forward). 
After most of the oil is expelled, turn the 
forks all the way to the right to com¬ 
pletely drain the right fork leg, or to the 
left for the left fork leg. Check the condi¬ 
tion of the drain plug gasket. Replace it if 
necessary'. Refit and tighten the drain 
plug. 

4. Repeat the procedure with the other 
fork leg. 

5. Remove the fork filler bolt from the 
top of each fork leg. If a large filler bolt is 
fitted (as on most twins), the handlebar 
clamps may have to be loosened and the 
bars pulled back to allow access to the 
fork bolts. Loosening the triple clamp 
pinch-bolts may make removal easier. 



Removing jhe fork filler bolt (Courtesy Yamaha Int. 

Corp) 


6. Add the correct quantity' and viscos¬ 
ity of oil to each fork leg. Capacities for 
each model are given in the ‘Mainte¬ 
nance Data” chart at the end of this sec¬ 
tion. 

7. Inspect the condition of the fork 
bolt O-rings, if they are fitted to your 
model, and replace them if tom or 
cracked. Fit the bolts and tighten them 
securely. Tighten the handlebar and 
pinch-bolts if they were loosened. Allow 
a moment for the oil to settle in the forks 
before operation. 

Chassis Lubrication 

1. The swing arm pivot is fitted with a 
grease nipple. This item should be lubri¬ 
cated with a good grade of chassis grease 
every 2,000 miles. Grease should be ap¬ 
plied until some of it shows at either end 
of the swing arm. 

2. Some older models are fitted with 
grease fitting for the brake cams. These 
should receive no more than one shot of a 
good quality chassis grease approxi¬ 
mately every 2,000 miles. 

3. Wheel and steering head bearings 
are lubricated with bearing grease. This 
should be accomplished every' 4,000 
miles. Refer to the “Chassis” section for 
procedures. 


SERVICE CHECKS AND 
ADJUSTMENTS 

Drive Chain 

1. The chain should have about % in. 


(20 mm) of total up-and-down free-play 
measured in the middle of the lower 
chain run. 

2. Before checking or adjusting the 
chain slack, the following conditions 
should be met: 

a. The machine should be off the 
center stand, and with a rider sitting on 
the seat; 

b. The chain should be clean and 
well lubricated; 

c. The chain should have been 
checked for any tight spots by slowly 
rotating the wheel and checking for 
variances in the chain tension at dif¬ 
ferent points. If a tight spot exists, the 
chain should be adjusted to the pre¬ 
scribed free-play at the tight spot. 
Note, however, that such a condition is 
indicative of a worn chain and proba¬ 
bly sprockets which should be re¬ 
placed as soon as possible. 

3. To adjust the chain, first back off the 
rear brake adjuster nut if a rod-operated 
brake is fitted. 

4. Remove the axle nut cotter pin and 
loosen the axle nut several turns. On 
RD400C models, loosen the caliper 
bracket shaft nut; loosen the tension bar 
locknut. Loosen the sprocket hub secur¬ 
ing nut. Loosen the locknut on each ad¬ 
juster bolt. 



To adjust the chain, loosen the axle nut (1), loosen 
the adjuster locknut (2), and turn the adjuster bolts 
(3) clockwise to move the wheel back (Courtesy 
Yamaha Int. Corp.) 

5. Turn each of the adjuster bolts in by 
equal amount until chain tension is ap¬ 
proximately correct. 

6. Check w heel alignment by means of 
the adjusting marks inscribed on both 
sides of the swing arm. Be sure that both 
adjusters are lined up with the same mark 
on each side. If not, turn one of the ad¬ 
juster bolts in or out so that alignment is 
achieved. 

7. Tighten the sprocket nut and the 
axle nut and check the chain tension. 
Correct if necessary. After adjustment is 
correct, torque the axle nut to 42-50 ft 
lbs (under 350cc) or about 100 ft lbs on 
larger machines. On the RD400C, tighten 
the caliper bracket shaft nut to 58 ft lbs 
and the tension bar locknut to 10-16 ft 
lbs. Fit a new' cotter pin. Tighten the ad¬ 
juster locknuts. Readjust the rear brake. 

Clutch 

1. The clutch lever should be able to 
be moved 2-3 mm (Vie-Vfc in.) away from 
the lever holder before the clutch begins 
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m 2 2C 

YR2 YR2C 

R 3 R1C 

as rsr ase 

HtilSO A II 

HO400 

Fuel Induct.® 

HP 

pp 

PP 

PP 

RD 

RD 

Carl»urction( Mikuni) 

VM2GSC (2) 

VM28SC (2) 

VM28SC (2) 

VM28SC (2) 

YM2SSC (2) 

VM28SC (2) 

Lubrication® 

OI 

OI 

OI 

OI 

OI 

OI 

TRANSMISSION 

Clutch 

Manual 

Manual 

Manual 

Manual 

Manual 

Manual 

Reduction (pri/sec) 

3 250/2.500 

2.870/2.563© 

2.870/2.730 

2.869/2.666 

2.869/2.666 

NA 

Transmission Ratio: 1st 

2.545 

2545 

2545 

2.562 

2.571 

2.571 

2nd 

1.533 

1.600 

1 600 

1.590 

1 777 

1.777 

3rd 

1.167 

1.167 

1.167 

1 192 

1.318 

1.318 

•1th 

0.950 

0.950 

0.950 

0.965 

1.040 

1.083 

5th 

0.773 

0.773 

0.773 

0.806 

0.8S8 

0.961 

6th 


— 

— 

— 

0.785 

0.888 

ELKCTR1CS 

Ignition 

Generator 

Generator 

Generator 

Alternator 

Alternator 

Alternator 

Starting 

Kick 

Kick 

Kick 

Kick 

Kick 

Kick 


® HV—Rotary Valve 
IT—Piston Port 
RD—Reed Valve 
© OI—Oil Injection 


® YL2C after Serial No. 550101 
© YR2C—2.870/2.730 
® Teikci carburetor 
NA Not available 


MAINTENANCE 

NOTE: Common maintenance proce¬ 
dures are explained in detail in “Gen¬ 
eral Information” 


LUBRICATION 


Engine 

The crankshaft hearings, cylinder(s) 
and piston(s) are lubricated by the Ya¬ 
maha “Autolube” oil injection system. 

The system does not require mainte¬ 
nance except for a periodic check on oil 
pump cable adjustment and stroke pro¬ 
vided that the Autolube tank is kept full 
of oil. A level glass is provided for this 
purpose. 



Autolulx* tank oil level mark (Courtesy Yamaha Int. 
Corp.) 


Yamalube” oil is recommended by 
the factory'. If this is not available, one of 
the following types of oil can also be 
used: 

a. Any high-quality two-stroke oil 
lalieled “BIA certified for serv ice TC- 
W”; 

b. Any high-quality SAE 30\V 
two-stroke oil designed for air cooled 
engines; 

c. A high-qualitv detergent-tvpe 
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motor oil, SAE 30\V, rated “SE.” This 
should be used only if two-stroke oil is 
not available. 

In extremely cold weather (average 
temperature below 15° F) use a high- 
quality detergent motor oil rated “SE,” 
with a viscosity of SAE 10W-30. Each 
time you add oil, check that the oil tank 
cap breather hole is not clogged, or that 
the tank breather tube is not clogged or 
pinched at any point. 

NOTE: If the tank ever runs out of oil , 
or if the feed line is disconnected for 
any reason , it will be necessary to 
bleed the system before operating the 
motorcycle. Refer to the “Lubrication 
System” chapter for procedures. 


Transmission 

The transmission and clutch are lubri¬ 
cated by an oil bath. Yamalube 4-cycle 
oil, SAE.10W-3, or SAE 30\V service rat¬ 
ing “SE” is recommended for all models. 

CHECKING OIL 

1. The machine should be on the 
center stand, preferably on a level sur¬ 
face, when checking the transmission oil 
level. 

2. The engine should be wann. 

3. If a dipstick is provided, unscrew it 
and wipe it off. Reinsert, allowing the 
dipstick cap to rest on top of the threads 
of its hole. The oil level should be be¬ 
tween the maximum and minimum marks 
on the dipstick. If too low, add oil until 
the level is correct. 

4. On some older models, the dipstick 
and cap are separate. Remove the inspec¬ 
tion cap, and then check the oil level as 
outlined above. A separate plug may be 
fitted to add oil. On machines such as the 
YA6, this plug is accessible after remov¬ 
ing the left air cleaner cover. Refer to the 
illustration. On this type of machine, oil 
must not be added through the level in¬ 


spection hole because of the difference 
between transmission and clutch oil 
levels. 



On early models such as the YA6, transmission oil 
must be added to the crankcases only. If oil is added 
through the level gauge hole in the clutch cover, an 
incorrect level reading will l>e obtained (Courtesy 
Yamaha Int. Corp.) 

5. If no dipstick is supplied, the oil 
level is checked by means of a level 
screw or bolt near the bottom of the 
clutch cover When the screw or bolt is 
removed the oil should just begin to seep 
out if the level is correct. If necessary, 
add oil through the filler hole on top of 
the crankcases or clutch cover until the 
oil just begins to come out of the level 
plug hole. 

CHANGING OIL 

The transmission oil should lx 1 
changed at least every 2,OCX) miles after 
break-in is over. 

1. The machine should be on the 
center stand and parked on a level sur¬ 
face. 

2. Remove the dipstick (or the inlet 
plug on older models). 

3. Remove the drain plug(s) and allow 
the oil to drain off for several moments. 
Most late model machines have one drain 
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plug located at the bottom of the crank¬ 
cases. Others have the drain plug located 
at the bottom side of the clutch case. Still 
others (DS6, R3) have plugs at both of 
these locations, and both should be re- 



Removing the transmission drain plug (Courtesy 
Yamaha Int. Corp.) 



On some models, the drain plug is located on the 
side of the cases (R3) (Courtesy Yamaha Int. Corp.) 


moved to ensure that all the old oil is 
drained. 

4. Fill the transmission with the cor¬ 
rect type and quantity of oil. Capacities 
are given in the chart at the end of this 
section. They are approximates. After fill¬ 
ing, allow a moment for the oil to distrib¬ 
ute itself, then check the level with the 
dipstick or level plug. 

NOTE: The use of oil additives is not 
recommended , since they may cause 
clutch slippage. 

Front Forks 

1. Yamaha fork oil is recommended for 
the front forks. 

2. Fork oil should be changed every 
2,000 miles. 



Front fork drain screw location (RD350 shown) 
(Courtesy Yamaha Int. Corp.) 


3. To drain the fork oil, remove the 
drain plug at the lower portion of one of 
the fork sliders. Allow the oil to drain into 


a suitable container; pump the slider up 
and down several times. (Sit on the ma¬ 
chine after taking it off the center stand, 
apply the front brake, and push forward). 
After most of the oil is expelled, turn the 
forks all the way to the right to com¬ 
pletely drain the right fork leg, or to the 
left for the left fork leg. Check the condi¬ 
tion of the drain plug gasket. Replace it if 
necessary. Refit and tighten the drain 
plug. 

4. Repeat the procedure w ith the other 
fork leg. 

5. Remove the fork filler bolt from the 
top of each fork leg. If a large filler bolt is 
fitted (as on most twins), the handlebar 
clamps may have to be loosened and the 
bars pulled back to allow access to the 
fork bolts. Loosening the triple clamp 
pinch-bolts may make removal easier. 



Removing fhe fork filler bolt (Courtesy Yamaha Ini. 
Corp.) 


6. Add the correct quantity and viscos¬ 
ity of oil to each fork leg. Capacities for 
each model are given in the “Mainte¬ 
nance Data” chart at the end of this sec¬ 
tion. 

7. Inspect the condition of the fork 
bolt O-rings, if they are fitted to your 
model, and replace them if torn or 
cracked. Fit the bolts and tighten them 
securely. Tighten the handlebar and 
pinch-bolts if they were loosened. Allow 
a moment for the oil to settle in the forks 
before operation. 

Chassis Lubrication 

1. The swing arm pivot is fitted with a 
grease nipple. This item should be lubri¬ 
cated with a good grade of chassis grease 
every 2,000 miles. Grease should be ap¬ 
plied until some of it shows at either end 
of the swing arm. 

2. Some older models are fitted with 
grease fitting for the brake cams. These 
should receive no more than one shot of a 
good quality chassis grease approxi¬ 
mately every 2,000 miles. 

3. Wheel and steering head bearings 
are lubricated with bearing grease. This 
should be accomplished every 4,000 
miles. Refer to the “Chassis” section for 
procedures. 


SERVICE CHECKS AND 
ADJUSTMENTS 

Drive Chain 

1. The chain should have about % in. 


(20 mm) of total up-and-down free-play 
measured in the middle of the lower 
chain run. 

2. Before checking or adjusting the 
chain slack, the following conditions 
should be met: 

a. The machine should be off the 
center stand, and with a rider sitting on 
the seat; 

b. The chain should be clean and 
well lubricated; 

c. The chain should have been 
checked for any tight spots by slowly 
rotating the wheel and checking for 
variances in the chain tension at dif¬ 
ferent points. If a tight spot exists, the 
chain should be adjusted to the pre¬ 
scribed free-play at the tight spot. 
Note, however, that such a condition is 
indicative of a wom chain and proba¬ 
bly sprockets which should be re¬ 
placed as soon as possible. 

3. To adjust the chain, first back off the 
rear brake adjuster nut if a rod-operated 
brake is fitted. 

4. Remove the axle nut cotter pin and 
loosen the axle nut several turns. On 
RD400C models, loosen the caliper 
bracket shaft nut; loosen the tension bar 
locknut. Loosen the sprocket hub secur¬ 
ing nut. Loosen the locknut on each ad¬ 
juster bolt. 



To adjust the chain, loosen the axle nut (1), loosen 
the adjuster locknut (2), and turn the adjuster bolts 
(3) clockwise to move the wheel back (Courtesy 
Yamaha Int. Corp.) 

5. Turn each of the adjuster bolts in by 
equal amount until chain tension is ap¬ 
proximately correct. 

6. Check wheel alignment by means of 
the adjusting marks inscribed on both 
sides of the swing arm. Be sure that both 
adjusters are lined up with the same mark 
on each side. If not, turn one of the ad¬ 
juster bolts in or out so that alignment is 
achieved. 

7. Tighten the sprocket nut and the 
axle nut and check the chain tension. 
Correct if necessary. After adjustment is 
correct, torque the axle nut to 42-50 ft 
lbs (under 350cc) or about 100 ft lbs on 
larger machines. On the RD400C, tighten 
the caliper bracket shaft nut to 58 ft lbs 
and the tension bar locknut to 10-16 ft 
lbs. Fit a new cotter pin. Tighten the ad¬ 
juster locknuts. Readjust the rear brake. 

Clutch 

1. The clutch lever should be able to 
be moved 2-3 mm ( 1 /ie—Vfe in.) away from 
the lever holder before the clutch begins 
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to disengage. 

2. II your model is equipped with an 
adjuster and locknut at the clutch lever, 
use these to effect the proper adjustment. 
If not, an adjuster is fitted to the clutch 



Clutili table fr<*t*-pliiy adjustment (Courtesy Ya¬ 
maha lnt. Corp ) 



Adjusting clutch cable free-play with the adjuster 
on the engine 


cable where it enters the crankcase 
cover. Loosen the locknut, and turn the 
adjuster in or out to increase or decrease 
lever free-play as needed. 

3. If adjusting the cable does not pro¬ 
vide satisfactory' clutch performance, the 
pushrod should be adjusted. 

On most twins, the pushrod is accessi¬ 
ble after removing the cover plate from 
the left crankcase cover. On the RD60, 
the alternator cover is removed. On G- 
series machines, remove the right crank¬ 
case cover. On some older models, the 
pushrod is covered by a rubber plug on 
the crankcase cover. 



Adjusting the clulch pushrod 
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Clutch pushrod locknut and adjusting screw 
(RD350) (Courtesy Yamaha lnt. Corp.) 



(am 

G 


Throttle cable free-play 
1 Short throttle coble free ploy 

2. Long throttle coble free ploy 

3. Short throttle coble 

4 Junction block 

5 long throttle coble 

6. Corburelor cop 

7. Twin grip 


4. Run down the cable adjuster until a 
good amount of free-play exists in the 
cable. 

5. Remove the cover or plug to gain 
access to the pushrod adjuster. Loosen 
the pushrod adjuster locknut and back it 
off several turns. 

6. Turn the pushrod adjuster screw in 
until it just touches the clutch pushrod (a 
slight resistance will be felt). Back of!the 
screw Va turn. Holding this adjustment, 
tighten the locknut. 

7. Adjust the cable to give the proper 
lever free-play, and check clutch opera¬ 
tion. 

Throttle Cables 

ALL MODELS EXCEPT RD400 

1. Throttle cables should he adjusted 
after the idle speed. This procedure is 
given in the “Tune-Up” section. 

2. The oil pump cable must be ad¬ 
justed after adjusting the* throttle cable(s). 

3. A cable adjuster is fitted to the top of 
the carburetor and another at the twist- 
grip. One throttle cable runs from the 
twist-grip to a junction box. There, it is 
connected to the oil pump cable and one 
or two (on twins) shorter throttle cables 
which run to the carburetor(s). Therefore, 
each cable must be adjusted. 

4. After setting the idle speed, use the 
adjuster on the carburetor cap to give 1 
mm (0.04 in.) of cable free-play. This can 
be measured by gently lifting the cable 
out of the adjuster. It should come out no 



Chet king throttle cable free-play by lifting the 
cable mil of ihe adjuster until tension is felt 


more than the amount shown before the 
throttle slide begins to rise. On twins, ad¬ 
just both cables. Loosen the locknut and 


screw the adjuster clockwise (in) to in¬ 
crease the slack and counterclockwise 
(out) to decrease it. Tighten the locknut. 

5. Adjust tlu 1 long throttle cable with 
the adjuster at the twist-grip. This cable 
should be adjusted to give 0.5-1.0 mm 
(0.02-0.04 in.) of free-play. 

6. On twins, the throttle slides must 
now be synchronized. Remove the air 


INCORRECT 




On twins, the throttle slides must be synchronized 
as shown (Courtesy Yamaha lot. Corp-) 

cleaner. Turn the twist-grip until the 
throttle slides just begin to move. Roth 
must begin to move at the same time. 

Another synchronization method is to 
insert your fingers into the carburetor 
bores to ensure that hoth throttle slides 
clear the bore at the same time. Von will 
he able to feel when one slide becomes 
just flush with the up|x*nnost part of the 
bore. The other slide must he in exactly 
the same position. See the illustration. 

CHECK HERE 



Throttle slide synchronization may Ik* checked by 
noting when each slide clears the carburetor l>ore. 
When one slide is in this position, the other must lx* 
also (Courtesy Yamaha lnt Corp ) 

If adjustment is necessary to synchro- 
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nize the throttle slides, raise or lower 
the adjusters on the carburetor caps as 
needed. Screwing one adjuster in a 
small amount while turning the other out 
is recommended rather than turning 
only one of the adjusters to synchronize 
the slides. 

7. On all models, after adjusting the 
throttle cables, start the engine and turn 
the forks slowly from lock-to-lock, noting 
any variation in idle speed. If the revs 
change, either the cables are adjusted too 
tightly or are binding somewhere along 
their routing. 

8. Adjust the oil pump cable. 

RD400 

1. Refer to Steps 1-5 for other models, 
above. 

2. Remove the inspection plugs from 
the carburetors. 

3. Turn the twist-grip fully open. In 
this position, the punch marks on the 
throttle slides should align with the 
lower edge of the inspection holes. 

4. If they do not, use the cable ad¬ 
justers atop each carburetor so that the 
slides are properly synchronized. 

5. Snap the throttle open and shut sev¬ 
eral times and recheck alignment of the 
punch marks. 

6. Check that proper free-play exists in 
the cables. 

7. Check the oil pump cable adjust¬ 
ment. 



Throttle slide punch marks aligned (RD400C) 
(Courtesy Yamaha Int. Corp.) 

Oil Pump Cable 

ALL MODELS EXCEPT RD400 

1. Set the throttle cable adjustments as 
previously described. 

2. Remove the oil pump cover. On ro¬ 
tary' valve models, this will expose the 
carburetor as well. 

3. On rotary' valve models, note the 
punch mark on the throttle slide. Turn 
the throttle twist-grip until the upper part 
of the punch mark aligns with the top of 
the carburetor bore. Holding the throttle 
in this position, check that the mark on 
the oil pump pulley is aligned with the 
oil pump guide pin. If it is not, loosen the 
locknut, and turn the oil pump cable ad¬ 
juster in or out until alignment is 
achieved. Tighten the locknut. 

4. On piston-port models, turn the 
throttle twist-grip until all slack is taken 
out of the cables, but the throttle slide(s) 
have not moved. At this point, the raised 
mark on the oil pump pulley should align 
with the oil pump guide pin. If it does 



Brakes 
FRONT DISC 

1. The brake lever is fitted with an ad¬ 
justing screw. The lever should have 



Front disc brake lever adjustment (Courtesy Ya¬ 
maha Int. Corp.) 


Throttle slide punch mark aligned with the upper 
portion of the carhuretor bore to adjust the oil pump 
cable (rotary valve models) 




Oil pump pulley (Courtesy Yamaha Int. Corp.) 



Oil pump alignment marks and cable adjuster 
(Courtesy Yamaha Int. Corp.) 


not, loosen the locknut on the oil pump 
cable adjuster located in the sidecover 
and turn the adjuster in or out until ad¬ 
justment is achieved. 

5. Periodically, the oil pump mini¬ 
mum stroke should be checked. Refer to 
the “Lubrication System” section. 


RD400 

1. Set the throttle cable adjustments as 
previously described. Remove the oil 
pump cover. 

2. With the throttle held fully open, 
the plunger pin on the oil pump should 
align with the mark on the pump pulley. 

3. If it does not, adjust with the oil 
pump cable adjuster threaded into the 
crankcase cover until the plunger pin and 
pulley mark are aligned. 



Master cylinder fluid level (Courtesy Yamaha Int. 
Corp.) 


about 20 mm (0.8 in.) of free-play, mea¬ 
sured as shown in the illustration. To ad¬ 
just, loosen the locknut and turn the ad¬ 
justing screw in or out. Then tighten the 
locknut. 

2. Maintain the brake fluid level in the 
master cylinder at the level line in¬ 
scribed on the master cylinder. Although 
the fluid level may drop slightly as the 
pads wear, this drop should not be signif¬ 
icant. 



Brake fluid lower level mark (1) (RD400C) (Cour¬ 
tesy Yamaha Int. Corp.) 



Rear disc brake lower fluid level mark (1) (RD400C) 
(Courtesy Yamaha Int. Corp.) 
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Front anil rear brake pad wear indicators (Courtesy 
Yamaha lot. Coq>.) 

3. Pads should be cheeked periodi¬ 
cally for wear. Replace them when worn 
to or near the red limit line or when the 
wear indicator shows the need for re¬ 
placement. Refer to the “Chassis” sec¬ 
tion for pad replacement procedures. 

4. The brake hoses should he checked 
for seepage or abrasion damage often, 
and should be replaced if they show 
wear or leakage of any kind. Make sure 
that the lines touch the frame or forks at 
the mounting points only. 

5. Every 8,000 miles or 1 year, the 
brake system should be flushed and re¬ 
filled with fresh fluid. Refer to the “Chas¬ 
sis” section for procedures. 

FRONT DRUM 

1. Use the cable adjuster on the brake 
plate to allow about Va in. (6 mm) of brake 
handlebar lever free-play before the 
shoes contact the drum. This free-play is 
to be measured between the lever and 
the lever holder. 



Front drum brake lever adjustment is measured be¬ 
tween the lever and the holder (Courtesy Yamaha 
lnt. Corp.) 


2. This free-play can be maintained as 
the shoes wear by using the adjuster at 
the handlebar lever. 

3. The linkage of twin-leading shoe 



Front hrake adjuster on the brake plate (Courtesy 
Yamaha lnt. Corp.) 


front brakes ordinarily does not need ad¬ 
justment. If the backing plate has been 
disassembled, or adjustment is felt to be 
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necessary because of weak brakes, pro¬ 
ceed as follows: 

a. Loosen the locknut on the rod 
connecting the two hrake cam levers 
on the brake plate; 

b. Use a vise-grip pliers (protecting 
the rod with a rag) to turn the rod so 
that the distance between the ends of 
the two levers decreases; 



Adjusting the twin-leading shoe brake rod (Cour¬ 
tesy Yamaha lnt. Corp.) 


c. Apply the brake. The lever which 
is connected directly to the cable will 
raise its brake shoe to contact the 
drum; 

d. Turn the connecting rod so that 
the distance between the two levers 
increases, and continue until it is no 
longer possible to turn the rod. The 
second lever will have raised its shoe 
against the hrake drum at this point 
and the linkage is adjusted. Tighten 
the rod locknut. 

e. Adjust the brake cable. 

REAR DRUM 

Use the adjusting nut on the end of the 
cable or rod so that the brake pedal has 25 



Roar brake adjusting nut (Courtesy Yamaha lnt. 
Corp.) 


mm (1 in.) of free-play before the linings 
contact the drum. On models with rotl¬ 
operated brakes, make the adjustment 
with a rider on the machine. 

NOTE: If the angle between the brake 
cable or rod and the lever on the brake 
plate exceeds 90° when the brake is 
applied , the lining thickness should be 
checked. On some models, this can be 
done by removing the brake plate in¬ 
spection cap. 

REAR DISC 

The RD400C is fitted with a rear disc. 
All points noted above for front disc 
brakes are applicable. A wear indicator is 
fitted to check pad condition. 


To adjust the brake pedal, loosen the 
brake rod locknut and turn the adjuster in 
or put so that the brake has 5-10 mm 
(0.2-0.4 in.) of free pedal movement. 
Tighten the locknut. 

BRAKE LIGHT SWITCH 

The switches should he checked for 
operation after the brake is adjusted. The 
rear brake light switch is mounted in a 
slotted bracket and secured by locknuts. 
Moving the light switch up on the 
bracket allows the hrake light to turn on 
sooner. Moving it down allows it to 
come on later. Generally, the hrake light 
should come on just before the linings 
contact the drum. 

Steering Stem Bearings 

The steering stem bearings should he 
checked periodically and adjusted if nec¬ 
essary. Refer to the “Chassis” section. 

Generator 

1. Begin inspection of the carbon 
brushes on machines with (DC) genera¬ 
tors after 4,000 miles. Brushes will 
usually have a wear limit line marked on 
them. Refer to the “Electrical Systems” 
section for wear limits. 



Generator brush wear limit line (Courtesy Y’aniaha 
lnt. Com ) 

2. Clean off the generator commutator 
with a gasoline-soaked rag. The commu¬ 
tator surface can be polished with 
#400-600 sandpaper or fine emery' cloth. 
After polishing, clean the commutator 
thoroughly. Cheek the mica undercut. 



Polishing the commutator segments (Courtesy Ya¬ 
maha lit!. Corp-) 


Refer to the “Electrical Systems” section 
for specifications. 


FUEL SYSTEM 

I Fuel system maintenance involves 
cleaning the petcock and filter, cleaning 
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Periodic Maintenance 

Mileage intervals indicate maintenance under 
average riding conditions. Services should be per¬ 
formed more often under adverse conditions or hard 
usage. 

Daily (before each ride) 

Check lighting equipment and horn operation 

Check operation and adjustment of the brakes 

Tire condition 

Chain tension 

Cable adjustments 

Autoluhe tank oil level 

Weekl y 

Transmission oil level 
Tire pressure (cold) 

Spoke tension 
Battery electrolyte level 
Chain condition 
Critical nuts and bolts 
Monthly 

Trickle charge stored battery 

Every 200 miles 
Lubricate chain 

Every 20(H) miles 
Change transmission oil 
Remove, clean, and lubricate chain 
Lubricate grease fittings 
Lubricate control and instrument cables 
Decarbonize engine 
Check oil pump adjustment 
Clean fuel pctcock 
Check brake fluid level (disc brake) 

Crease speednmeter drive mechanism 
Change fork oil 

Every 3(XH) miles 

Clean or replace air cleaner 

Every 40(H) miles 

Disassemble and clean carburetors 
Check generator brushes 
Check brake linings 
Pack wheel and steering head bearings 
Every H000 miles 

Flush hydraulic disc brake system 


Recommended Lubricants 

Aulolube 

Yamalube 2-cycle 
Two-stroke oil (TC-W) 

Two-stroke nil SAL 30\V (for air-cooled engines) 
Motor oil SAL 30 service rating "SE" (detergent) 
Motor oil SAL 10W-30 service rating "SL" (de¬ 
tergent) (below 15° F) 

Trans mission 

Yamalube 4-cvele 

SAL 10W-30 service rating '’SL" 

SAL 30\V service rating "SE" 


Forks 

Yamaha fork oil 
10W 
20W 
30W 

SAL 10W-30 
SAL 30 
SAL 20 

Crease Fittings 

High-quality lithium or moly-based chassis 
grease 


Drive Chain 

High-quality chain lube specifically 
developed for motorcycle drive chains 


Wheel and Steering Head Bearings 
Lithium or moly-based bearing grease 


Cables 

Light motor oil 

Graphite-based lubricant 

Molybdenum disulphide-based lubricant 


Maintenance Data 



Fuel Tank 
Capacittj 
(Gal) 

Autolube 

Oil Capacity 

( Qt ) 

7>an$mtision(?) 
Oil Capacity 

(Qt) 

Front Fork(J) 
Oil Capacity 
(cc) (oz) 

Tire Pressure 
Front Rear 
(psi) 

U5, U5L, USE 

0.90 

1.60 

0.50 


— 

% 

U7E 

1.20 

1.50 

0.65 


— 

% 

YJ2 

1.38 

1.16 

0.50 

130 

4.4 

2 %S 

RD60, RD60A 

2.10 

1.10 

0.47 

135 

4.5 

2 %8 

YC1K, YC1TK, YGS1, YGS1T 

1.72 

1.15 

0.50 

130 

4.4 

2 %S 

YC5S/T 

1.60 

1.48 

0.65 

140 

4.7 

2 %t 

G5S 

1.60 

1.50 

0.65 


© 

2 %S 

G6S 

1.60 

1.50 

0.65 

130 

4.4 

2 %8 

G6SB, G7S 

1.60 

1.50 

0.65 


© 

% 

HS1, HS1B, LS2 

2.00 

© 

0.85 

147 

5.0 


YL2, YL2C, YL2CM 

2.20 

1.70 

0.75 

145 

4.9 

2 %7 

YL1, YL1L 

1.95 

1.16 

0.75 

130 

4.4 

2 %7 

YA6 

2.38 

1.90 

1.40 

170 

5.8 

2 %8 

YAS1, YAS1C 

2.50 

1.59 

0.85 

160 

5.4 

2 %7 

AS2C 

200 

1.59 

0.85 

160 

5.4 

2 %h 

RD125B 

3.00 

1.60 

0.85 

137 

4.6 

2 S* 

YCS1 

3.40 

2.10 

0.85 

170 

5.8 

2 %2 

YCS1C 

3.00 

2.00 

0.85 

170 

5.8 

2%2 

CS3C, CS3B, CS5 

2.40 

2.00 

0.85 

170 

5.8 

2 %2 

RD200B 

3.00 

1.60 

0.85 

157 

5.3 

2 %> 

RD200C 

3.0 

2.1 

0.85 

0 

0 

2 %0 

Early YDS3, YDS3C 

3.70 

1.70 

1.50 

200 

6.7 

2 %8 

Late YDS3, YDS3C 

3.70 

1.70 

1.75 

200 

6.7 

2 %8 

YDS5 

4.00 

2.50 

1.75 

200 

6.7 

2 %8 

DS6, DS6C, DS6B 

2.90 

1.60 

1.75 

200 

6.7 

2%8 

YM1 

3.70 

1.70 

1.75 

200 

6.7 

2 %8 

YM2C 

4.00 

2.50 

1.75 

200 

6.7 

2 %8 

YR2, YR2C 

3.80 

3.40 

1.27 

240 

8.1 

2 %8 

R3C 

4.00 

3.40 

1.27 

240 

8.1 

2 %8 

R5, RSB, R5C, DS7 

3.20 

2.10 

1.60 

145 

4.9 

2 %8 

RD250, RD250A/B 

3.20 

2.10 

1.60 

145 

4.9 


RD350, RD350A/B 

3.20 

2.10 

1.60 

145 

4.9 


RD400 

3.4 

2.1 

1.60 

145 

4.9 

2 %8 


© Each leg © Normal change: 173 cc/5.9 oz 

© Right leg—154 cc (5.2 oz); left leg—136 cc (4.6 oz) Afler rebuild: 181 cc/6.1 oz 

© HS1, HS1B—1.6; LS2—1.5 (D V r alues are approximates. Use dipstick 

or level plug when adding oil. 
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or replacing the air c leaner, ami cleaning 
the carburetors). 

2. The carbon-tods) should he re¬ 
moved, disassembled, and cleaned 
even *4,(XX) miles. The procedures are 
outlined in the “Fuel Systems" section. 



YV 

Removing the jjolcock sediment howl 


3. The petcock should be serviced 
every 2,()0() miles Shut the fuel off, then 
unscrew and remove the petcock sedi¬ 
ment bowl. Take out the fuel filter. Clean 
the parts in a solvent and reinstall. 
Check for leaks. 

4. The air cleaner should be serviced 
or replaced every 2-3,000 miles, depend¬ 
ing on conditions. If the air cleaner is the 
paper type, it should be kept free of 
water, solvents, etc. 

The paper filters can be cleaned, after a 
fashion, by tapping off heavy dirt de¬ 
posits, or brushing olf the outside, and 
blowing compressed air through the in¬ 
side of the filter element. These tech¬ 
niques, however, are limited in useful¬ 
ness, and it is really preferable to replace 
the element every 5,000 miles or so (once 
again, depending on conditions). 

Where filters are a tight fit in their 
housings, some liquid detergent or a bit 
of oil can be applied to the end plates to 
facilitate installation. 

If a foam-type air cleaner is used, wash 
it in gasoline to remove dirt, and squeeze 
until it is dry. Immerse the filter in light 
motor oil (20 or 30 W) and squeeze off the 
excess oil. Then install on the machine. 


TUNE-UP 

NOTE: Common tune-up procedures 
are explained in detail in "General In¬ 
formation." A dial gauge and "Points 
Checker" (ohmmeter) are necessary 
for ignition timing. On battery-igni¬ 
tion machines* a test or continuity 
light can he used in place of the Points 
Checker. 


CONTACT BREAKER POINTS 
Location 

1. On single-cylinder machines with 
magneto ignition, breaker points are lo¬ 
cated beneath magneto flywheel (rotor) 
on the left-side of the engine. Remove 
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the left-side engine cover to gain access 
to the points. Cutouts are provided in the 
rotor to allow the points to be cleaned 
and gapped. 

2. On single-cylinder machines with 
electric starters, the points are located 
beneath a cover plate* on the left-side 
engine cover. 

3. Twin-cylinder machines have two 
sets ol points which run till the crank¬ 
shaft. Except for YDS and DS6 models, 
tile* points are located on the left-side of 
the engine and are* accessible for clean¬ 
ing and gapping or replacing after remov¬ 
ing the point cover. 

On YDS and DS6 models, the points 
are located on the right-side of the 
engine. 

Gapping 

Points should be filed (if necessary) or 
cleaned before gapping. 

SINGLES—MAGNETO IGNITION 

1. After removing the magneto cover, 
turn the magneto rotor so that the breaker 
points are visible through one of the cut¬ 
outs. 

2. Position the rotor so that the breaker 
points are fully open, then check the gap 
with a feeler gauge. Refer to the "Tune- 
Up Specifications" chart at the end of this 
section for the proper point gap for your 
model. The feeler gauge should be a light 
slip fit between the open points. 

3. If the gap is not within specifica¬ 
tion, adjust by loosening the locknut and 
screwing the fixed point in or out on its 
bracket to increase or decrease the gap 
until it is correct. Retighten the locknut 
and recheck the gap. 

SINGLES—BATTERY IGNITION 

1. Remove the points cover and turn 
the engine over until the points are full) 
open. 

2. With the proper feeler gauge, check 
the point gap. Be sure to use the correct 
gap for your machine as given in the 
“Tune-Up Specifications” chart at the 
end of this section. 

3. The feeler gauge should be a light 
slip fit between the points. 



On early models, th# point gap is adjusted by loos¬ 
ening the locknut and turning tin* adjuster screw 
(black arrow) so that the fixed point (white arrow) is 
the correct distance from the moveable point 

4. If the gap is not within specifica¬ 
tion, loosen the locknut, and screw the 
fixed point in or out on its bracket to 
increase or decrease the gap as needed. 
Retighten the locknut and recheck the 

TWINS 

Two sets of points are used and they 
are adjusted independently. Be sure that 
both sets are set to exactly the same gap. 

1. After removing the breaker point 
cover plate, rotate the engine so that ei¬ 
ther set of points is fully open. 

2. Check the gap with the proper 
feeler gauge. Refer to the “Tune-Up 
Specifications” chart at the end of this 
section for the proper point gap for your 
machine. 

3 If the gap is not within specifica¬ 
tion, it must be adjusted. On older mod¬ 
els (those with a fixed point secured by a 
locknut), loosen the locknut and screw 
the fixed point in or out on its bracket so 
that the gap is correct. Secure the lock¬ 
nut. 

On all newer models, the fixed point is 
a part of a plate and is secured with a 
screw; refer to the accompanying illustra¬ 
tion. Loosen the fixed point securing 
screw and with a thin screwdriver ap¬ 
plied to the pry slot provided, move the 
fixed point towards or away from the 



On recent twins, the poinl gap is adjusted after loosening the screws (1 and 2). Screws 3, 4, 5, and 6 
are list'd lo adjust list* ignition timing Tin* white arrows indicate the points primary wire terminals 
(Courtesy Yamaha In! Corp.) 
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movable point until the gap is correct. 

4. Tighten the fixed point securing 
screw and recheck the gap. 

5. Turn the engine over until the other 
set of points is open, and repeat the pro¬ 
cedure. 

Replacement 

MAGNETO IGNITION 

Two special tools are needed to re¬ 
place the points on magneto-ignition ma¬ 
chines. A holder is used to hold the mag¬ 
neto rotor steady while the nut is 
removed, and a special puller, threaded 



Removing I he magneto rolor (Courte\> Yamaha Ini. 
Com ) 


into the center of the rotor, is used to pull 
it off its tapered shaft. 

CAUTION: The rotor puller is essen¬ 
tial for this job. It is not wise to at¬ 
tempt to remove the rotor in any other 
way. 

1. Remove the left-side engine cover, 
after loosening the pinch-bolt and pull¬ 
ing the gearshift lever oft its shaft. The 
use of an impact driver to remove and in¬ 
stall phillips head case screws is recom¬ 
mended. 

2. Holding the magneto rotor with the 
special tool, or a suitable substitute, 
loosen and remove the rotor nut. 

NOTE: Alternately, engage the trans¬ 
mission and apply the rear brake to 
hold the rotor if a shop holder is not 
available. 

3. Thread the rotor puller into the 
rotor. The puller bolt should be backed 
off enough so that the puller outer has a 
good number of threads in the rotor. 

NOTE: The puller outer has a left- 
hand thread. Thread it into the rotor in 
a counterclockwise direction. 

4. Tighten the puller bolt against the 
end of the crankshaft to remove the rotor. 
The rotor should come off the taper. If it 
is stuck, tighten the puller bolt as much 
as possible and give it a sharp rap with a 
hammer. This should free the rotor. Note 
the key fitted to the crankshaft. 

CAUTION: Never use, heat in an at¬ 
tempt to remove the rotor, since this 
may affect its magnetic properties. 
Handle the rotor with care: avoid 
dropping or striking it, as this, too, 
will affects its magnetism. 

5. Disconnect the primary' wire from 
the breaker point terminal, then remove 
the securing screw. Remove the old 
points set. 

6. Clean the contact surfaces of the 
new set of points to remove any protec¬ 
tive coating present. Install the points 


and reconnect the primary wire. 

7. Grease or oil the crankshaft taper 
slightly before fitting the rotor to make 
removal easier next time. Line up the slot 
in the rotor with the key in the crank¬ 
shaft. Push the rotor ftito place. If the pul¬ 
ler is still fitted back off the puller bolt, 
and strike the puller bolt once or twice to 
ensure that the rotor is firmly seated, but 
do not strike the rotor itself. Refit the 
rotor nut and tighten it securely. Reset 
the point gap and check the ignition tim¬ 
ing. 

BATTERY AND COIL IGNITION 

1. Remove the breaker point cover. 

2. Disconnect the primary wire at the 
breaker points terminal, and remove the 
securing screw. Remove the old points. 
On twins, install one set of new points 
before removing the other old set. 

3. Before installing new points, be 
sure to clean off the breaker point sur¬ 
faces with a solvent to remove any pro¬ 
tective coating. 

4. Install the new points, tightening 
the securing screw lightly. Reconnect the 
terminal primary' wire. Be sure that the 
small nut is firmly secured. 

5. Adjust the point gap and recheck 
the ignition timing. 

Lubrication 

1. Whenever the point gap is checked 
or points replaced, it is necessary to lubri¬ 
cate the cam follower fiber heel and the 
pivot point of the contact breaker. This 
minimizes wear and ensures that the tim¬ 
ing will remain accurate for a longer 
period. A worn heel will retard the tim¬ 
ing. 

2. A small dab of grease (high melting 
point, if possible) or oil should be ap¬ 
plied to the lubricator felt so that the 
lubricator can distribute it onto the 
breaker cam. A drop of engine oil should 
be applied to the pivot point. 

3. In both cases it is imperative that 
care be taken to keep the lubricant away 
from the points. 

4. The lubricating felt should be ad¬ 
justed so that it just contacts the breaker 
cam. 

5. If the felt is missing, or the model 
not equipped with it, the grease can be 
sparingly applied to the cam itself. 


IGNITION TIMING 

NOTE: Points must be cleaned and 
gapped before checking the timing. 
Dirty points will cause inaccurate 
readings. 

Magneto Ignition 

The timing on magneto ignition mod¬ 
els is adjusted by changing the point gap. 
A dial indicator and a points checker are 
necessary for ignition timing. 

1. Clean and gap the points. 

2. Remove the spark plug and fit the 
dial gauge in its place. 

3. Slowly rotate the engine until the 
gauge indicates its highest reading and 
begins to reverse. The highest reading is 


top dead center. Turn the engine a few 
degrees in either direction to recheck 
your finding. Then zero the gauge. 

4. Attach the negative (black) lead of 
the ohmmeter or Point Checker to the 
engine case (ground), and the positive 
(red) lead to the breaker point primary" 
wire. 

5. Turn the engine “backward” (ro¬ 
tate the rotor clockwise) to a position 
about 3-4 mm BTDC as indicated by the 
dial gauge. Since most models fire about 
2 mm BTDC, the points will be closed at 
this point. (Zero resistance on the meter). 

6. Slowly turn the engine in the nor¬ 
mal direction of rotation until the dial 
gauge indicates that the piston is at the 
firing point. This point is given for each 
model in the “Tune-Up Specifications” 
chart at the end of this section. 

7. When the piston reaches this 
point, the points should open (as indi¬ 
cated by the reaction of the checker (if 
the ignition is correctly timed. If the 
points open before the correct position, 
the timing is too advanced. If they open 
when the piston is past it, the timing is 
retarded. 

8. If adjustment is necessary, in¬ 
crease or decrease the point gap until the 
timing is right on. It should lie possible to 
change the gap to correct the timing 
while still staying within the limits out¬ 
lined under “Gapping.” 

9. If the timing was advanced, loosen 
the fixed point locknut and turn the fixed 
point to decrease the gap. If the timing 
was retarded, turn the point to increase 
the gap. 

10. Repeat the procedure until the 
points open at the instant the piston 
reaches the correct distance BTDC. Tim¬ 
ing should be within 0.1 mm of the given 
value. After adjustment, recheck the 
point gap in the fully open position. As 
noted above, it should still be within the 
proper specification. If not, the points 
should be replaced 


Battery Ignition 

On battery' ignition machines, a dial 
gauge is used to find piston position, 
while the moment of points opening can 
be determined either with the Point 
Checker or with a test or continuity light. 

On twins, the timing is adjusted for 
each cylinder independently. Be sure 
that both sets of points are gapped to the 
same value, and that the ignition timing 
is the same for both when you are 
through. 

1. Remove the points cover and clean 
and gap the breaker points. 

2. If a timing advance mechanism is 
fitted, wedge the counterweights in the 
OPEN (fully advanced) position. 

3. Remove the spark plug(s) and fit 
the dial gauge. On twins, either cylinder 
may be timed first. 

4. Position the piston at top dead 
center by turning the engine over by 
hand until the dial gauge indicates the 
highest reading and then begins to re¬ 
verse. The highest reading is top dead 
center. Turn the crankshaft a few degrees 
in either direction to check your finding, 
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On models so equipped, tin* timing advance 
weights should l>o propix*d open (full advance) 
when setting the timing 


then position the piston at TDC and zero 
the gauge. 

5. Refer to the “Tune-Up Specifica¬ 
tions” chart at the end of this section for 
the proper timing for your machine. Ordi¬ 
narily, the firing point will be 2 mm or 
more BTDC. 

6. Hook up the test light or Point 
Checker: one lead to ground on the 
engine or frame, the other to the primary 
wire terminal of the points. On twins, the 
“LH” point set (orange wire) fires the left 
cylinder, and the “RH” (gray wire) the 
right cylinder. 

7. Turn the crankshaft opposite the 
normal direction of rotation to about 3-4 
mm BTDC. The points should be closed 
at this position. 

8. Slowly rotate the engine in the 
normal direction of rotation. When the 
dial indicator shows that the piston is at 
the proper distance BTDC, the points 
should open. 

9. If the points open before the piston 
reaches this distance, the timing is too 
advanced; if they open after it passes the 
timing distance, the timing is retarded. 

10. To adjust the timing, loosen the 
two timing screws which hold the point 
mounting plate to the generator housing 
just enough to allow the points to be 
moved. Move the points in the direction 
of crankshaft rotation to correct advanced 
timing; move them opposite the direction 
of crankshaft rotation to correct retarded 
timing. 

11. After adjustment, recheck the tim¬ 
ing. The points should open at the pre¬ 
cise instant which the dial gauge in¬ 
dicates that the piston is correctly 
positioned. Accuracy must be within 0.1 
mm of the given specification. 

NOTE: Tightening the tuning screws 

may change the timing slightly. So 

check your setting after they are se¬ 
cured. 

12. On twin-cylinder machines, repeat 
this procedure for the other set of points. 
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Adjusting tin* ignition timing: a screwdriver is used 
to move the points plate as shown (Courtesy Ya¬ 
maha Int. Corp.) 


The timing of the two cylinders must be 
as nearly identical as possible. They must 
be at least within 0.05-0.10 nun of each 
other. 

NOTE: Although not recommended 
except for emergency situations, the 
timing marks on the breaker assembly 
and generator housing can he used as a 
rough approximation of piston posi¬ 
tion in the event that a dial gauge is 
not available. When these marks are 
aligned (see illustration), the piston is 
at the firing point and the breaker 
points should just begin to open. This 
can be verified with a test light as 
above or by trapping a very thin piece 
of paper or cellophane between the 



Ignition timing marks can tx* used to approximate 
ignition timing 


points. Tug gently on the paper while 
slowly rotating the engine. As the tim¬ 
ing marks align, the paper should 
come free. If the points open before the 
marks align , the timing is too ad¬ 
vanced; if they open after the moving 
mark passes the stationary mark , the 
timing is retarded. Adjust the points as 
described above to correct. 


Note that this procedure is not as accu¬ 
rate as that using a dial indicator. 


CARBURETOR 


Three adjustments to be made to the 
carburetor are float height, idle mixture, 
and idle speed. For the first of these, the 
carburetor(s) must be removed from the 
machine. 

Adjusting Float Height 

1. Remove the carburetor(s) as out¬ 
lined in the “Fuel Systems” section. 

2. Turn the carburetor upside down, 
and remove the four float bowl screws 
carefully lifting off the float bowl. 

3. Remove the float bowl gasket. 

4. Float height can be measured with a 
steel rule or a vernier caliper. Float 
height is defined as the distance from the 
float bowl gasket surface to the top of the 
float, when the tang of the float arm is just 
touching the float needle. 



The float level is measured from the top of the float 
to the gasket surface. The gasket itself must he re¬ 
moved before checking (Courtesy Yamaha Ini. 
Corp.) 

NOTE: Lower the float down until the 
tang just contacts the float needle. 
Hold the float in this position, then 
measure the float height. 

5. Compare the value obtained with 
the correct specification for vour machine 
given at the end of this section. If the 
float height is too high or low, pull out the 
pin which holds the float in place, and 
bend the tang very slightly to correct 
the adjustment. 



Checking float height 
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To adjust the float height, bend only the small tang 
indicated 

NOTE: If float height is too high, bend 
the tang away from the carburetor 
body. If too low, bend it toward the 
carburetor body. 

6. Refit the float and recheck the ad¬ 
justment. 

CAUTION: Betid only the float tang to 
make an adjustment. Do not bend the 
float arms. The floats must be level. If 
the floats show different heights, the 
float assembly should be replaced. 
This indicates that the float assembly 
has been mishandled. 

7. Float height will not be correct if 
the needle is worn or if there is foreign 
matter on the needle seat. 


Idle Speed and Mixture 

NOTE: These must be adjusted when 
«- the engine is at operating temperature. 

1. On all rotary valve, and the smaller 
piston-port models, the idle speed (or 
throttle stop) screw is located on the car¬ 
buretor top. On other models it is located 
on one side of the carburetor body. 

2. On some rotary valve models, the 
pilot air screw is located in the carbure¬ 
tor mouth, and is accessible after remov¬ 
ing the carb cover plate (see the illustra¬ 
tion). On all other models it is located on 
one side of the carburetor body. 

3. The throttle cable(s) should be ad¬ 
justed after making the idle speed and 
mixture adjustments. After adjusting the 
throttle cables, adjust the oil pump cable. 
Both of these operations are covered in 
the “Maintenance" section. 



Rotary valve models pilot air and idle adjustment 
screws 


Tune-Up Specifications 



Breaker 
Point Cap 
(mm) 

/gnition(7) 

Timing 

(BTDC) 

Spark Plug 
(\CK) 

Spark Plug 
Cap 
(mm) 

Carburetor (2) 
Air Screw 
(Tumi Out ) 

Idle Speed 
(rpm) 

Float Height 
(mm) 

U5, U5L, U5E 

0.20-0.40 

1.7-1.9 

B7HZ 

06-0.7 

W4 

1200-1400 

22.5 

U7E 

0.30-0.40 

1.7-1.9 

B6HS 

0.5-0.6 

W* 

1200-1400 

22.5 

Early YJ2 

0.20-0.40 

1.7-1.9 

B7HZ 

06-0.7 

m 

1200-1400 

23.0 

Late YJ2 

0.20-0.40 

1.7—1.9 

B8HC 

0.6-0.7 


1200-1400 

23.0 

YG1, YC1T 

0.20-0.40 

2.0-2.2 

B7HZ 

0.6-0.7 

iy> 

1200-1400 

23.0 

YC1K, YC1KT 

0.20-0.40 

2.0-2.2 

B7HZ 

06-0.7 


1200-1400 

23.0 

YC5S/T 

0.30-0.35 

1.7-1.9 

B7HZ 

0.6-0.7 

Wi 

1200-1400 

20.5 

C5S 

0.30-0.35 

1.7-1.9 

B7HZ 

0.5-O.6 

1 % 

1200-1400 

20.5 

G6S 

0.30-0.35 

1.7-1.9 

B7HZ 

0.5-0.6 

1% 

1200-1400 

20.5 

G6SB, G7S 

0.30-0.40 

1.7-1.9 

B711S 

0.5-0.6 

1*4 

1200-1400 

22.5 

RD60, RD60A 

0.30-0.40 

1.7-1.9 

B7HS 

0.5-0.6 

m 

1200-1400 

22.5 

HS1 

0.30-0.35 

1.7-1.9 

B7HZ 

0.5-0.6 

1 Vi 

1100-1200 

22.5 

IISIH 

0.30-0.40 

1.7-1.9 

B9HC 

0.5-0.6 

1 Vj 

1100-1200 

22.5 

LS2 

0.30-0.40 

1.7-1.9 

B7HS 

0.5-0.6 

1*4 

1200-1400 

22.5 

YL2, YL2C 

0.30-0.35 

1.7—1.9 

B7HZ 

0.5-0.6 

1 K 

1300-1500 

22.0 

YL2CM 

0.30-0.35 

1.7-1.9 

B8I1C 

0.5-0.6 

1*4 

1300-1500 

22.0 

YL1.YL1E 

0.30-0.35 

1.7—1.9 

B7HZ 

0.5-0.6 

2 

1200-1500 

23.0 

YA6 

0.30-0.35 

2.5-2.6 

B711Z 

0.6-0.7 

W 4 

1300-1500 

25.0 

YAS1, YAS1C 

0.30-0.35 

1.7-1.9 

B9HC 

0.5-0.6 

1% 

1200-1400 

22.5 

AS2C 

0.30-0.35 

1.7—1.9 

B9HC 

0.5-0.6 

1% 

1100-1200 

25.3 

RD125 

0.30-0.40 

1.8 

B8HS 

0.6-0.7 

\\<> 

1150-1250 

20.0 

YCS1 

0.30-0.35 

1.7-1.9 

B8HC 

0.6-0.7 

2 

1100-1200 

21.0 

YCS1C 

0.30-0.35 

1.7-1.9 

B8HC 

0.5-0.7 

2Yi 

1100-1200 

21.0 

CS3C 

0.30-0.35 

1.7-1.9 

B9HC 

0.5-0.6 

2Y 4 

1100-1200 

21.0 

RD200B 

0.30-0.40 

1.8 

B8HS 

0.6-0.7 

1V4 

1150-1250 

20.0 

RD200C 

0.30-0.40 

1.8 

B8ES 

0.6-0.7 

m 

1150-1250 

20.0 

CS3B, CS5 

0.30-0.40 

1.7-1.9 

(2) 

0.5-0.6 

2 

1100-1200 

21.7 

YDS3 

0.30-0.35 

1.8—1.9 

B77HC 

0.6-0.7 

1 ^ 

1100-1200 

25.0 

YDS3C 

0.30-0.35 

1.7-1.9 

B8HC 

0.6-0.7 


1100-1200 

25.0 

YDS5 

0.30-0.35 

1.7-1.9 

B8HC 

0.6-0.7 

iv> 

1000-1200 

25.5 

DS6, DS6B, DS6C 

0.30-0.35 

1.7-1.9 

B9HC 

0.5-0.6 

1 Yj 

1100-1300 

25.7 

DS7 

0.30-0.40 

1.9-2.1 

B8HCS 

06-0.7 


1100-1200 

15.1 

RD250. RD250A/B 

0.30-0.40 

2.0 

B9HS 

0.5-0.6 

iy 4 

1300-1500 

15.0 

YM1 

0.30-0.35 

1.9-2.0 

B8HC 

0.6-0.7 


1100-1200 

25.1 
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10. On generator-equipped matur¬ 
es elos, disconnect the wiring harness 
terminals on the generator. 

NOTH: On some early models, the u ir- 
ing harness must he disconnected in 
the battery compartment because the 
generator terminals are soldered. 

11 Remove the drive chain masterlink 
spring clip with pliers, remove the cover 
plate and the masterlink. Disengage the 
chain from the countershaft sprocket. la¬ 
sted! the masterlink on one end of the 
chain to avoid loss. 

12. Remove the carburetor cover. Use 
an impact driver to loosen the cover 
screw s. 



Removing (he nghl-sidi* engine cover (Courtesy 
Yiunahii Ini. Corp) 

13. Remove the small rubber plug at 
the side of the carburetor/oil pump com¬ 
partment. Insert a screwdriver through 
the hole and loosen the carburetor clamp. 
Shut ofTthe fuel petcock. Disconnect the 
carburetor overflow line. Disconnect 
the fuel feed line at the carburetor. Pull 
the earb ofTthe mounting spigot and tie it 
safely out of the way. 



Loosening the carburetor clamp screw (Courtesy 
Yamaha Ini. Corp ) 



Removing (he oil pump cable adjuster holder 
(Courtesy Yamaha Ini Corp.) 


14. Remove the screws which secure 
the oil pump cable adjuster holder, and 
disconnect the cable from the oil pump. 
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Clutch cable lever disconnected from engine (Cour¬ 
tesy Yamaha Ini. Corp.) 


15. If the clutch cable adjuster is 
threaded into the crankcase itself, re¬ 
move the clutch release lever cover (if 
necessary), disconnect the cable from the 
lever, and unscrew the cable adjuster 
from the crankcase. 

16. Disconnect the oil pump feed line 



Disconnect and plug the autolube tank feed line 
(Courtesy Yamaha Int. Corp.) 


at the Autolube tank and plug the tank to 
prevent oil loss. 

17. Remove the air cleaner and discon¬ 
nect the air cleaner housing from the 
hose. 

18. Disconnect the neutral indicator 
wire, if accessible; if not (as on G-series 
machines) proceed to the next step. 

19. Remove the upper engine mount¬ 
ing holts. Loosen the footpeg bolts. Tilt 
the engine forward until the neutral in¬ 
dicator switch on top of the crankcase is 
accessible. Disconnect the wire. 



Disconnecting the neutral switch wire (Courtesy 
Yamaha Int Corp ) 


20. Remove the footpegs and take the 
engine out of the frame. 

TWINS 

I. Warm the engine up and drain the 
transmission oil. Replace the drain 
plug(s) hand-tight. Remove the spark 
plugs. 


2. Shut ofT the fuel petcock and dis¬ 
connect the fuel lines at the carburetors. 

3. ^ Remove the exhaust pipes. On late 
models, the headers are unbolted from 



Disconnecting the exhuuM pipes from the cylinder 
(Courtess Yamaha Int Corp.) 


the cylinder and the mufflers from the 
frame. On some early models, the header 
is connected to the cylinder and muftler 
with ring nuts. Use a pin wrench to 
loosen ring nuts. 



Loosening the muffler nut (Courtesy Yamaha Int. 
Corp.) 


4. Remove the footpegs and the gear¬ 
shift lever, pulling it carefully ofT the 
splined shaft after the pinch-bolt is re¬ 
moved. Remove the shift lever dust seal 
if fitted. 



Removing the oil pump cim*r (Courtesy Yamaha 
Ini. Com ) 


5. Remove the oil pump cover. Re¬ 
move the alternator or generator cover 
and the countershaft sprocket cover. On 
some machines this side cover is one 
piece; on others, the sprocket and gener¬ 
ator have separate covers. 

6. Disconnect the clutch cable at the 
clutch release lever at the engine and de¬ 
tach the cable from the side cover. 

7. Disconnect the alternator or gener¬ 
ator wires at the connectors. Disconnect 
the neutral indicator switch as well. 

8. Remove the alternator/generator 
stator mounting screws and remove the 
stator assembly. 
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Left-side engine cover removed (Courtesy Yamaha 
Int. Coq}.) 


NOTE: If the countershaft sprocket 
will have to be removed after the 
engine is out of the frame, loosen the 
sprocket nut or holts before discon¬ 
necting the drive chain. Applying the 
rear brake hard should stop the 
sprocket from turning so the nut or 



Disconnecting the alternator wires at the plastic 
connectors (Courtesy Yamaha Int. Corp.) 



Removing the alternator stator (Courtesy Yamaha 
Int. Corp.) 


bolts can be removed . Use a chisel to 
bend down the tab on the nut lock- 
washer if fitted. 

9. Disconnect the drive chain. On 
older models this can be done by remov¬ 
ing the spring clip with a pair of pliers, 
taking off the mastcrlink plate and re¬ 
moving the masterlink. On newer ma¬ 
chines (RD-series), the masterlink is 


pressed on and the chain must be “bro¬ 
ken” at the masterlink with the special 
tool. This tool, or a substitute, must also 
be used to press the link together for in¬ 
stallation. If the special tool is not avail¬ 
able and the chain will not come apart, 
move the rear wheel forward on the ad¬ 
justers, apply the rear brake hard, bend 
down the tab on the sprocket lockwasher 
with a chisel, remove the countershaft 
sprocket nut, and remove the coun¬ 
tershaft sprocket from the shaft. 

10. Remove the oil feed line from the 
tank, plugging the outlet to prevent oil 
loss. Disconnect the oil pump cable from 
the pump, then lift up the rubber cover, 
loosen the locknut, and unscrew the 
pump cable adjuster from the engine. 
Some models have the oil pump cable ad¬ 
juster fitted onto a bracket inside the oil 
pump compartment. In this case, remove 
the adjuster bracket screws and arrange 
the cable out of the way. 



Disconnect and plug the oil tank feed line (Cour¬ 
tesy Yamaha lot Corp ) 



Removing the oil pump cahle adjuster from the 
engine (Courtesy Yamaha Int. Corp.) 


11. Loosen the carburetor cap ring 
nuts and pull the throttle slide as¬ 
semblies out of the carburetors. Tie the 
assemblies out of the way so that they 
will not be damaged during the engine 
removal procedure. 



Disconnecting the air filter hose at the carburetor 
(Courtesy Yamaha Int. Corp.) 


12. Loosen the carburetor air cleaner 
clamp screws. On the HS1/B, YAS1/C, 


AS2 and early YDS models, remove the 
air cleaners. 

13. Loosen the carburetor manifold 
clamp screws; remove the carburetors 
from their manifolds together. On most 
models the carburetors will be connected 
by a balance tube and starter linkage. Put 
the carburetors in a safe place after drain¬ 
ing off the gasoline in the float bowls. 

14. Disconnect the tachometer cable 
at the engine. 

15. On 250, 305, 350 and 400cc mod¬ 
els: 

a. Remove the engine mounting 
bolts; 

b. On the DS7, R5, and RD-series, 
remove the upper right rear engine 
mounting plate; 

c. Straddle the machine, grasping 
the engine by the cooling fins on one 
side and the kick-starter lever on the 
other. Pull the engine back slightly, 
then remove it from the right-side of 
the frame. 

16. On other models: 

a. Support the engine with a crate or 
by having an assistant hold it; 

b. Remove the engine mounting 
bolts, and lower the engine from the 
frame. 

17. On the 100 cc YL1 models: 

a. Loosen the upper downtube bolt; 

b. Remove the front mounting bolts, 
and swing the downtube out of the 
way; 

c. Support the front of the engine; 
remove the upper rear mounting bolt 
and lower the engine down onto a crate 
or scisssors jack; 

d. Remove the rear mounting bolt 
and remove the engine from the frame. 

Engine Installation 
ALL MODELS 

1. Installation is basically the reverse 
of the removal procedure, but the follow¬ 
ing points should be noted: 

a. Engine mounting bolts should be 
properly torqued. Refer to the chart at 
the end of this section; 

b. On magneto-ignition machines, 
apply a bit of grease to the crankshaft 
taper befoie refitting the magneto 
rotor. This will make removal easier 
next time; 

c. On all machines, do not forget to 
install the crankshaft woodruff key for 
the rotor/armature; 

d. Coat the threads of engine case 
screws with anti-seize compound or a 
general purpose lubricant to prevent 
them from seizing in the engine cases. 
Install them with an impact driver; 

e. Replace any worn or damaged ex¬ 
haust pipe ring nut gaskets; 

f. Make sure that all fuel and oil 
lines are properly seated and secured 
with circlips; 

g. After refilling the transmission 
and bleeding the oil pump, check all 
points of adjustment: cables, chain 
rear brake, ignition timing, carburetor 
synchronization, oil pump stroke, 
pump cable adjustment, etc. Install the 
drive chain masterlink spring clip with 
the closed end facing the direction of 
rotation. 
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TOP END 

Cylinder Head, Cylinder and 
Piston 

REMOVAL 

1. Clean the engine thoroughly to re¬ 
move any dirt or deposits. The area 
around the cylinder base is especially im¬ 
portant. 

2. Remove the spark plug. 

3. Disconnect the exhaust pipe from 
the cylinder. Refer to “Engine Removal” 
for details. 

4. On piston-port motorcycles, re¬ 
move the carburetor from the cylinder. 

5. Loosen the four cylinder head nuts 
l A turn at a time in an “X** pattern until 
they are loose, then remove them and 
their washers from the studs. 

6. Remove the cylinder head and the 
aluminum cylinder head gasket as well. 

NOTE: The cylinder head may become 
stuck to the cylinder due to carbon 
build-up. In this case , tap around the 
/nicer edge of head with a plastic mal¬ 
let until the head is free. Do not strike 
the cooling fins. 

7. On piston-port models, disconnect 
the oil feed banjo at the cylinder. W rap a 
piece of plastic around the banjo, bolt, 
and washers. Seeure it with a rubber 
band to prevent the entry of dirt. 



Disconnecting the nil line banjo bolts at the cylin¬ 
ders (Courtesy Yamaha Int. Corp) 


8. Place the piston at top dead center 
and lift the cylinder off the crankcases 
until there is enough room to stuff a clean 
rag between the cylinder and the cases. 
This will serve to catch any pieces of 
broken piston ring or dirt which may 
drop into the cases when the cylinder is 
removed. Pull the cylinder straight up, 
catching the piston with one hand when 
the cylinder is free so that the piston 
won t hit the studs. 

NOTE: If the cylinder is stuck , it may 
be freed by tapping around the fins 
with a plastic mallet. 

9. Remove ami discard the cylinder 
base gasket. 

10. Remove the piston wrist pin snap- 
rings with a needle nose pliers. The rag 
should remain in place while doing this 
to prevent one of the snap-rings from fall¬ 
ing into the crankcase. Grasp the piston 
with one hand and push out the wrist pin 
with a suitable drift. If the pin will not 
come out, the piston crown may be 
heated, evenly and gently, with a pro¬ 
pane torch. If the pin still resists, it is ad- 
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Hr moving the piston wrist pin snap-rings (Courtesy 
Yamaha lnt. Corp.) 


visable to use the shop wrist pin removal 
tool. This consists of a steel band or 
hands which fit around the piston while 
the attached screw device is used to push 
out the pin. 

11. When the wrist pin is about % in. 
out of the piston, grasp the exposed end 
with a needlenose pliers, and pull it out 
until it is clear of the connecting rod. 
Remove the piston from the engine. 
CAUTION: Sever strike the wrist pin 
or attempt to use brute force to drive it 
out. The connecting rod may be bent in 
the attempt. 


Cylinder and Piston 

INSPECTION AND SERVICE 

1. To check for wear of the bore, use 
an inside micrometer and take bore di¬ 
ameter measurements at the following 
points, holding the instrument in line 
with the intake and exhaust ports: just 
below the top edge of the cylinder; just 
above the exhaust port; just below the 
lower edge of the exhaust port; just above 
the top edge of the cylinder spigot. 
Record the diameters. Then turn the mi¬ 
crometer 90° and take another set of read¬ 
ings at the same points. 



Measure ihe diameter of ihe eylintb l>ore al the 
four places shown and in directions “A” and “B” 
(Courtesy Yamaha Ini Corp ) 


2. II the difference between the high¬ 
est and lowest of these eight measure¬ 
ments exceeds 0.05 mm (0.0019 in.), the 
cylinder should be bored and the next 
oversize piston fitted (see below). 

3. W ith a micrometer, measure the 
diameter of the piston perpendicular to 
the wrist pin at a point 10 mm alx>ve the 
l>ottom edge of the piston skirt. Compare 
this reading of the piston diameter with 
the smallest of the cylinder bore mea¬ 
surements made earlier. Subtracting the 
piston diameter from the smallest of the 


bore measurements will give the piston- 
to-cylinder clearance. If the measured 
value js more than 0.1 mm (0.0039 in.), 
the cylinder should be bored and the 
next oversize piston fitted. 

If the wear has occurred primarily on 
the piston, fitting a new piston of the 
same original size you have might serve 
to bring the clearance into tolerance. 
This is, however, not often the case. 


\ 



\ 


After Ixmng, ihe edges of the jx>rts should be cham¬ 
fered so lhal there are no sharp edges 

After boring, the difference between 
the largest and smallest cylinder bore di¬ 
ameters should not exceed 0.01 mm 
(0.0004 in.). 

After the cylinder is bored, use a small 
file to put a slight chamfer on the edges 
of all the ports. This is important since 
rings will catch on the edges of uncham¬ 
fered ports. 

4. Check ring side clearance by in¬ 
serting the proper size feeler gauge be¬ 
tween the ring and the top of the ring 
groove. Clearance should be 0.04—0.08 
mm (0.0016-0.0032 in.) for the top ring, 
and 0.03-0.07 mm (0.0012-0.0028 in.) for 
the bottom. If old rings do not have the 
correct side clearance, they will have to 
be replaced. If new rings show the wrong 
clearance, the piston will have to be re¬ 
placed since either the ring grooves are 
worn (clearance too large), or have been 
closed up by a piston seizure. If the rings 
are not on the piston, roll each around the 
piston in its own groove as shown and 
check that it neither sticks nor binds in its 
groove. 

5. Check the ring end gap with the 
proper feeler gauge. Refer to the “Piston 
Specifications” chart at the end of this 
section for the correct gaps for your ma¬ 
chine. 

Cylinder Head, Cylinder, 
and Piston 
ASSEMBLY 

1. Assemble the piston and rings. Pis¬ 
tons which use keystone rings have a “k. 
marked on the piston crown. Keystone 
rings are marked with a number (1 or 2) 
and a letter: “IN,” "2N,” etc. The 
number is the ring position. “1” is the top 
ring, and “2” is the bottom ring. The 
rings are not interchangeable. 

The RD200 uses an "L” shaped top 
ring. 

On models with two plain rings, the 
chrome plated ring is installed in the 
TOP groove. 

All rings are installed with the stamped 
mark facing up. 
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“L"-shaped piston ring 


Spread the ring ends with your 
thumbs, while moving the other end of 
the ring down onto the piston. When the 
rings are in their proper groove, align the 
ring ends with the locating pin in the ring 
groove. Be sure that the rings are in this 
position when the piston is inserted into 
the bore. 



Ensure that the ring ends are located on either side 
of the locating pin in the ring grooves (Courtesy 
Yamaha Int. Corp ) 


2. Lubricate the connecting rod small 
end with two-stroke oil. Place the piston 
over the rod with the arrow on the piston 
crown pointing towards the exhaust port. 
Push the wrist pin into the piston until it 
is located between the snap-ring grooves. 



Install the pistons so that the arrow stamped on the 
crown faces the exhaust port (Courtesy Yamaha Int. 
Corp.) 


3. Install new wrist pin snap-rings. 

4. Clean off the crankcase mating sur¬ 
face and fit a new cylinder base gasket. 
Check again to ensure that the piston is 
correctly installed, and the ring ends are 
on either side of the locating pins. 

5. Lubricate the piston rings and skirt 
and the cylinder bore with two-stroke oil. 
Place the piston at top dead center. 
Move the cylinder down on the studs 
until the piston begins to enter the bore. 
Then carefully compress the rings with 
your fingers until they enter the bore. 
Continue moving the cylinder downward 
until it is seated in the crankcase. 

6. Clean ofT the top of the cylinder. 
Apply some clean oil to both sides of the 
head gasket and install it on the cylinder. 


Apply a bit of oil to the threads of each of 
the studs. 

7. Install the cylinder head; tighten 
the head nuts gradually and evenly in an 
“X” pattern until the proper torque is 
reached. Refer to the “Torque Specifica¬ 
tions” chart at the end of this chapter. 

8. The remainder of the procedure is 
the reverse of removal. Use new exhaust 
pipe gaskets where applicable. 


ENGINE COVER ASSEMBLIES 

On all models with the exception of the 
YM, YDS, and DS6 series, the magneto, 
generator or alternator is located on the 
left-side of the crankshaft; the clutch is 
on the right-side of the engine, as is the 
primary drive, and the countershaft 
sprocket is on the left. 

On all models so equipped, the rotary 
valve is located on the right end of the 
crankshaft. 

On YM, YDS, and DS6 motorcycles, 
the generator is on the right, and the 
clutch on the left. 

Before beginning work on the side 
cover assemblies, note the following 
points: 

a. A puller will be needed to re¬ 
move the magneto rotor, generator ar¬ 
mature, or alternator rotor; 

b. The clutch on all models is the 
wet-type. Transmission oil must be 
drained before removing the clutch 
cover. In addition, a new clutch cover 
gasket should he used upon reas¬ 
sembly; 

c. All phillips head engine cover 
screws should be removed and in¬ 
stalled with an impact driver. Addi¬ 
tionally, coat the threads of engine case 
screws with a lubricant or anti-seize 
compound before installing, as this 
will make removal much easier the 
next time. 


Magneto 


REMOVAL 


L Remove the left footpeg. Remove 
the gearshift lever pinch-bolt and care¬ 
fully pull the lever off the splined shaft. 

2. Remove the side cover securing 
screws and take off the cover. 



Removing the left crankcase cover (Courtesy Ya¬ 
maha Int. Corp.) 


3. Hold the magneto rotor in place ei¬ 
ther with the special holder (if the engine 
is out of the frame), or by placing the 


transmisssion in First gear and applying 
the rear brake hard. Then remove the 



Removing the magneto rotor nut (Courtesy Yamaha 
Int. Corp.) 


rotor nut. An impact driver can also be 
used to break this nut loose. 

4. Use the special puller to remove the 
magneto rotor. Back the puller bolt off 
several turns so that the puller can be 
threaded a good way into the rotor. 
Thread in the puller (left-hand thread). 
When it is in as far as possible, hold the 
puller with a wrench and turn the puller 
bolt clockwise until the rotor comes off 
the crankshaft. 



Removing the rotor with the special puller (Cour¬ 
tesy Yamaha Int. Corp.) 


NOTE: If the rotor resists removal , 
tighten the puller holt as much as pos¬ 
sible, then give the end of the bolt a 
sharp rap with a hammer which 
should break it loose. 

CAUTION: Do not strike the rotor 
itself. 

5. Unscrew and remove the stator se¬ 
curing screws and take off the magneto 
stator. 

6. With a hammer and punch, remove 
the rotor woodruff key from the crank¬ 
shaft. 

INSPECTION 

1. Magneto electrical tests can be 
found in “Electrical Systems.” 

2. Handle the magneto rotor carefully. 
Do not drop or strike it as this may de¬ 
crease its magnetic properties. 

3. Check the rotor for loose hub rivets 
or cracks. Check the inside of the rotor 
and note any scoring which may have 
been caused by contact with the stator 
coil cores. If such scoring exists, the 
cause must be determined and remedied. 

4. Check the stator assembly for any 
damage visible to the eye such as scored 
coil core ends, broken or frayed wiring, 
loose coils, etc. 

5. The tapered portion of the crank¬ 
shaft should be smooth and free of cor¬ 
rosion, rust, etc. Finish off any scratches 
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or scores with fine emery cloth. Clean the 
area thoroughly. 

6. Check the eml of the crankshaft lor 
play which would indicate a had crank 
hearing. This is one tiling which would 
cause the rotor to strike the coil cores. 

7. Check the woodrull key for condi¬ 
tion and replace it if step-wear has taken 
place or if the key is too loose in the 
keyway. 

INSTALLATION 

1 Installation is the reverse of re¬ 
moval. 

2. Do not forget to install the woodruff 
key. Apply some oil or grease to the 
crankshaft taper. 

3. Push the rotor on hy hand after lin¬ 
ing up the rotor slot with the key. 

4. Use tlu* rotor nut to seat the ro¬ 
tor. Do not strike the rotor. 

Generator 

REMOVAL 


I. Remove the generator cover screws 
and then the generator cover. 



Removing flu* generator cover (DS6) (Courtesy Ya¬ 
maha lut. Corp.) 


2. Disconnect the generator wiring at 
the generator terminals, and the neutral 
switch wire (if fitted) at the connector. 



Disconnecting the generator wires (Courtesy Ya¬ 
maha lnt. Corp.) 



Removing the armature lx»lt (Courtesy Yamaha lnt. 

Corp ) 


3. Unscrew and remove the armature 
holt and take off the timing plate. Place 
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Removing the generator stator (Courtess Yamaha 
tut. Corp.) 


the transmission in gear and apply the 
rear brake to hold the armature if neces¬ 
sary- If the engine is out of the frame, 
secure the countershaft sprocket. 

4. Remove the stator screws and take 
olT the stator. 

5. Threat! a suitable bolt into the end 
of the armature to pull it ofifthe crankshaft. 

6. Use a hammer and punch to remove 
the armature woodruff key from the 
crankshaft. 

INSPECTION 

1. Refer to “Electrical Systems for 
component test procedures. 

2. Check the woodruff key for wear 
and replace it if worn or loose in the 
key way. 

3. Inspect the generator armature for 
wear or scoring of the commutator seg¬ 
ments. If the armature has been rubbing 
against the stator, the cause must be de¬ 
termined. This may be caused by an im¬ 
properly mounted stator, a bent crank¬ 
shaft, damaged crank bearing, etc. When 
the armature rotates it must not touch the 
stator at any point. 

4. Clean up the armature with a sol¬ 
vent-soaked rag. 

INSTALLATION 

1. Installation is the reverse of the re¬ 
moval procedure. 

2. When installing the stator, ensure 
that the carbon brushes are not crushed 
against the armature. 

3. Arrange the wires so that they won’t 
be pinched when the cover is refitted. 

Alternator 

REMOVAL 

1. Remove the pinch-bolt and pull tlu* 
gearshift lever carefully off the splined 
shaft. 

2. Remove the alternator cover and the 
crankcase side cover screws and remove 
the covers. 



Disconnecting the alternator wires (Courtesy Ya¬ 
maha lnt. Corp ) 


3. Disconnect the alternator wires and 
the neutral switch wire at the plastic cou¬ 
plers. On some older models, unscrew 
the neutral switch wire at the switch. 



Removing the alternator stator (Courtesy Yamaha 
lnt. Corp.) 


4. Remove the alternator stator mount¬ 
ing screws and take away the stator. 

5. Hold the rotor by placing the trans¬ 
mission in First gear and applying the 
rear brake hard. If the engine is out of 
the frame, loop a length of drive chain 
around the countershaft sprocket and 
lock the ends in a vise. 



Removing the alternator rotor holt (Courtesy Ya¬ 
maha lnt. Corp.) 


6. Remove the rotor bolt and breaker 
cam. 

7. Thread the special puller bolt into 
the rotor and pull it off the crankshaft. 

8. Use a hammer and punch to remove 
the woodruff key from the crankshaft. 



Pulling off the alternator rotor (Courtesv Yamaha 
lnt. Cor]).) 


INSPECTION 

1. Refer to “Electrical Systems” for 
component tests. 

2. Check the rotor for scoring or wear 
which would indicate that the rotor has 
been contacting the stator. If this is the 
case, the cause must be determined. Ei¬ 
ther the stator is improperly mounted, 
the crankshaft is bent, or the crankshaft 
bearing is damaged. 

3. Check the end of the crankshaft for 
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play which would indicate a damaged 
bearing. 

4. Most models are fitted with rotor slip 
rings and these should be cleaned off 
with a solvent and rag. 

5. Check the condition and length of 
the carbon brushes. Replace them if 
shorter than the specification given in the 
“Electrical Systems” section or if they 
are worn near the limit line scrjbed on 
them. 

6. Check the condition of the crank¬ 
shaft woodruff key and replace it if worn 
or if it is a loose fit in the keyway. 

INSTALLATION 

1. Reverse the removal procedure to 
install the components. Ensure that the 
rotor does not contact the stator at any 
point. 

2. When fitting the stator, be careful 
that the carbon brushes are not crushed. 

3. Arrange the wiring so that none of 
the wires will be pinched when the cover 
is refitted. 

Countershaft Sprocket 

REMOVAL 

1. Remove the sprocket side crankcase 
cover. 

2. With a hammer and punch, bend 
down the tab on the countershaft 
sprocket nut washer. 



Bending down the locking tab on the sprocket nut 
washer (Courtesy Yamaha Int. Corp) 


3. Loosen the sprocket nut. If the 
engine is in the frame, the sprocket may 
be held while this is done by applying 
the rear brake hard. If the engine is not in 
the frame, loop a length of old drive chain 
around the sprocket and clamp the ends 
in a vise. Then remove the nut. 

4. If the drive chain is still connected, 
disconnect it at this point. If a pressed-on 
masterlink is fitted and no chain-breaker 
is available, move the rear wheel all the 
way forward in the adjustment slots, then 
pull the sprocket off the countershaft. Re¬ 
move the felt seal. 



Removing the sprocket spacer (Courtesy Yamaha 
Int. Corp.) 


5. Check for any spacers or thrust 
washers fitted behind the sprocket. 

INSTALLATION 

Installation is the reverse of the re¬ 
moval procedure. Ensure that the 
sprocket nut is firmly tightened and that 
the tab on the washer is bent up across 
one of the nut flats. 

Clutch 

Removing the clutch-side engine cover 
on rotary-valve models entails removing 
the carburetor. Refer to “Carburetor Re¬ 
moval” in “Fuel System” for procedures. 

On all models, the oil pump may be left 
in place when the clutch-side cover is re¬ 
moved. 

REMOVAL 

1. Drain the transmission oil. 

2. Remove the oil pump compart¬ 
ment cover. 

3. Disconnect the oil feed line at the 
oil tank and plug the tank outlet. 

4. On rotary-valve machines, remove 
the carburetor. Disconnect the air 
cleaner hose. 

5. Disconnect the oil pump cable 
from the pump and the adjuster holder or 
adjuster from the cover. Disconnect the 
oil pump feed line(s) from the engine. On 
piston-port models, this is on the cylinder 
at the intake manifold; on rotary valve 
engines it is located in the oil pump com¬ 
partment (see the illustration). Cover 
the banjo bolt(s) and washers with a 
plastic bag to prevent the entry of dirt. 



Removing the oil pump feed line banjo bolt from 
the engine (rotary valve models) (Courtesy Yamaha 
Int. Corp.) 


6. Remove the kick-starter pinch-bolt 
and carefully pull the kick-starter off the 
shaft. 



Removing the kick-starter shaft oil seal (DS6) 
(Courtesy Yamaha Int. Corp.) 

7. On machines which have a kick- 
starter shaft oil seal accessible from the 
outside of the cover (such as the DS6- 
series) remove the oil seal now. 


8. Disconnect the clutch cable and 
lever from the side cover if fitted. On 
most models, the cable is on the other 
side of the engine and can be left in 
place. 

9. Place a drip pan beneath the cover 
to catch any oil residue. Loosen all of the 
phillips head cover screws with an im¬ 
pact driver and remove them. Tap around 
the edges of the cover with a plastic 
mallet to free it, if stuck, and remove the 
cover. Pull off the cover gasket; it should 
be replaced with a new one upon as¬ 
sembly. 

10. The clutch is now accessible for 
disassembly and serv ice. 

NOTE: If the primary drive ( crank¬ 
shaft ) gear must be removed , it is ad¬ 
visable to loosen the primary drive 
gear nut with the clutch installed. 
Stuff a rag between the clutch and pri¬ 
mary gears to lock them in place , then 
loosen the nut. Using impact rather 
than steady pressure on this nut will 
make removal easier. 

11. On centrifugal clutches only, bend 
in the stopper ring and lift out the ring, 
clutch, and friction plates. On YDS3 
models, remove the clutch push crown. 

12. On manual clutches, loosen the 
clutch pressure plate screws gradually 
and evenly, then remove them. 



Removing the clutch pressure plate screws (Cour¬ 
tesy Yamaha Int. Corp.) 


13. Remove the clutch pressure plate. 
Remove the springs; take out the 
pushrod. 



Removing the pushrod (Courtesy Yamaha Int. 
Corp.) 


14. Remove the clutch steel and fric¬ 
tion plates. Note the cushion bands fitted 
between each pair of friction and steel 
plates. Handle them carefully. Note the 
order of the plates and bands as they are 
removed. All components must be in¬ 
stalled in the same order. 

15. Remove the clutch hub nut after 
bending down the nut washer tab with a 
hammer and chisel (if fitted). 

To remove the hub nut, either hold the 
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Removing ihe hub nut ^Courtesy Yamaha Int. 
Corp ) 


hub stationary with the special tool, as 
shown, or engage the transmission and 
lock the countershaft sprocket in place 
using a method described earlier. 

16. Remove the clutch hub, noting any 
thrust washers behind it. 

17. Remove the clutch housing. The 
housing bushing will remain in the hous¬ 
ing in most cases. Note any thrust 
washers which may be fitted to the shaft 
after the housing is removed. 

INSPECTION 
Centrifugal Clutch 

Clutch plate—With the assembly 
mounted on the shaft, measure the clear¬ 
ance between the stopper ring and clutch 
plate. Adjust the clearance to 1.0-1.2 mm 
(0.040-0.047 in.) by installing replace¬ 
ment clutch plates of an appropriate 
thickness. 

NOTE: Clutch plates are available in 

1.2 mm(0.047 in.), 1.4 mm (0.055 in.), 

and 1.6 mm (0.063 in.) thicknesses. 

Spacer—Install the bushing in the pri¬ 
mary' driven gear and check it for radial 
play. If any play is present, replace the 
bushing because it will cause premature 
clutch wear and excessive noise. 

Rollers and retainer—Check the rollers 
and retainer for scratches, burrs, or rough 
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spots. Place the rollers in the retainer 
grooves and roll them back and forth to 
make sure that their movement is 
smooth. 

Manual Clutch 

1 Refer to the “Clutch Specifica¬ 
tions” chart at the end of this section for 
individual model specifications. 

2. With a vernier caliper, check the 
thickness of each friction plate. If any of 
them is 0.3 mm (or more) less than the 
standard value, replace the friction plates 
as a set. 

Clutch springs should be replaced as a 
set if any is 1.0 mm (0.04 in.) less than the 
standard free length. 

3. If any steel plate is warped more 
than 0.1 mm (0.004 in.) on early ma¬ 
chines, or 0.05 mm (0.002 in.) on recent 
models, all of the plates should be re¬ 
placed. 

4. Remove the bushing from the 
housing and inspect both inner and outer 
surfaces for scoring, scratches, or wear. 
Remove any such imperfections with 
emery' cloth or sandpaper. If the damage 
cannot be remedied in this way, replace 
the bushing. 

5. Insert the bushing into the housing 
and check for play. If the clearance is ex¬ 
cessive, replace the bushing. If a new 
bushing yields an excess of play, replace 
the housing. 

6. Place the bushing on the main- 
shaft. If excessive play is noted here, the 
bushing should be replaced. 

A worn or scored bushing will cause 
excessive clutch noise and possibly im¬ 
pair operation. 




Clutch assembly (DS7, RD-models) (Courtesy Yamaha Ini 


1. Clutch hauling 

2 Clutch hub 

3 S***l plat* 

4 Cuthian bond 
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5 Friction plot* 

6 St**l plot* 

7 Prcitur* plat* 

8 Clutch ipring icr*w 


9. Clutch ipring 
10. Puihrod 

I) Ball b*anng (•• jrj in.) 
12. Clutch hub nut 


Corp-) 

13. Spring woih*r 

14. Thruit woih*r 

15. Buthing 

16. Thruit woih*r 


Some early models are fitted with a 
needle bearing in place of this bushing. 



Checking the clutch bushing for exesssjve play in 
the housing (Courtesy Yamaha Ini. Corp.) 



Checking the bushing for excessive play in 
mainshaft (Courtesy Yamaha Int. Corp.) 


The bearing should be checked for wear, 
discoloration, or damage to the needles 
or cage, and replaced if necessary'. 

Some models may be fitted with ball 
bearing-mounted clutch housings. This 
bearing can be removed from the housing 
after removing its securing snap-rings. 
This bearing should be checked for 
rough or binding rotation or obvious 
signs of damage to the balls or races. Re¬ 
place the bearing if damaged. 

INSTALLATION 

1. Clean all metal parts in a solvent. 
Lubricate them with transmission oil be¬ 
fore assembly. 



Filting a clutch cushion hand (Courtesy Yamaha 

Int. Corp ) 


2. Install the clutch components in the 
reverse of the removal procedure, refer¬ 
ring to the accompanying illustrations if 
necessary'. Re certain that all thrust 
washers are correctly located. Note that 
the plates on the RD400 have a cut¬ 
away edge. Install the plates so that these 
cut-aways are about 60° apart, all around 
the clutch hub. 

3. Be sure all of the cushion bands are 
in place between the friction and steel 
plates. 
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1. Clutch housing 

2. Pressure plote 

3. Steel plote 

A. Friction plote 

5. Cushion band 

6. Clutch hub 

7. Clutch spring 

8. Pressure plote 

9. Clutch spring screw 
10. Thrust wosher 



Clutch assembly (YG5S/T) (Courtesy Yamaha lnt. Corp.) 



On the RD400C, install the pressure plate, aligning 
one of the punch marks with the mark on the clutch 
hub 

4. Tighten the clutch hub nut se¬ 
curely. Bend up the tab on the washer (if 
fitted). When installing the pressure 


plate, note that some models have one or 
more marks on the plate. Install the plate 
so that a pressure plate mark aligns with 
the clutch hub mark. 

5. Clutch spring screws should be 
tightened gradually and evenly. 

Primary Gear 
REMOVAL 

1. As noted, the primary drive gear nut 
should be loosened with the clutch in¬ 
stalled. 

2. Bend down the locking tab on the 
gear nut washer (if so equipped). 

3. Stuff a rolled up rag between the 
primary and clutch housing gears to lock 
them in place, then remove the nut. 



Removing the primary gear nut (Courtesy Yamaha 
lnt. Corp.) 



Removing the primary gear (Courtesy Yamaha lnt. 
Corp.) 

4. Some models have the oil pump 
drive gear mounted on the outboard side 
of the primary gear. This gear should be 
pried off with two small pry bars. Re¬ 
move the woodruff key as well. 

5. The primary drive gear may be se¬ 
cured either with splines or with a 
woodruff key. To remove the gear, use 
two small pry bars or long, thin screw¬ 
drivers. 

CAUTION: Do not use the crankcase 

as a lever point. Protect it with rags. 

Take care that the oil seal beneath the 

primary gear is not damaged. 

6. Remove the primary' gear woodruff 
kev from the crankshaft (if fitted), and the 
spacer (RD60). 



The oil pump drive gear in the crankcase cover 
(Courtesy Yamaha lnt. Corp.) 


INSTALLATION 

1. Reverse the removal procedure. 
The crankshaft should l^e smeared with 
some oil before installing the gear. 

2. Do not forget to install the woodruff 
key. 

3. Tighten the primary gear nut se¬ 
curely, and bend up the locking tab on 
the washer if one is fitted. 

Rotary Valve Assembly 
REMOVAL 

1. Remove the engine side cover, pri- 
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mary drive gear, and clutch assembly as 
outlined in the preceding sections. 

2. Remove the phillips head screws 
which hold the rotary valve cover to the 
engine. Care fulls remove the valve 
cover. 


C ' 



Removing the rotary valve cover (Courtesy Yamaha 
tnl Corp.) 

3. Remove the rotary valve and the 
rotary valve collar. 



Rotary valve aiul valve collar (Courtesy Yamaha Int. 
Corp.) 



Removing the crankshaft O-ring (Courtesy Yamaha 
tnl. Cnrp.) 

4. Remove the rotary valve locating 
pin from the crankshaft either by pulling 
it out with pliers, or by tapping it out. 

CAUTION: Take care not to damage 
the crankcase or rotary valve mating 
surfaces during this operation 

5. Remove the O-ring from the crank¬ 
shaft and discard it, a new one must lx* 
fitted on assembly. 

INSPECTION 

1. The rotary valve must be close to 
perfectly flat. If warped, replace it. 

2. Inspect the valve collar for step- 
wear caused by the valve locating pin. 
Replace the collar if wear shows at this 
point 

3. Insert the collar into the valve. If 
play is excessive, replace the valve. 

4 Place the collar onto the crankshaft; 
if play is excessive here, the collar must 
be replaced. 

5. Remove any score marks from the 
collar surfaces with emery cloth. Check 
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Clunk the collar for ste|>-wear caused by the pin 
(Courtesy Yamaha Int Corp ) 


for excessive clearances after polishing. 

6. Check the cover oil seal for cracked 
or damaged lips and replace it if neces¬ 
sary, 

7. Replace the locating pin if it is l>ent 
or damaged in any way. 

INSTALLATION 

1. The crankshaft and rotary valve 
cover O-rings should be replaced if they 



Fitting the valve cover O-ring (Courtesy Yamaha 
tnt. Corp ) 

have been disturbed. The valve cover O- 
ring must be replaced if it will no longer 
fit properly in its groove. 

2. Grease the 0-rings thoroughly be¬ 
fore installing them. The valve cover O- 
ring should be seated in the cover 
groove. The crankshaft O-ring should lye 
located in the crankshaft groove. 

3. Grease the lips of the valve cover oil 
seal before installing the cover. 

Kick-Starter Mechanism 

On all late model machines the kick- 
starter mechanism can be removed (com¬ 
plete) from the right (clutch) side of the 
engine after the engine cover is removed. 

On machines such as the DS6, R3, YM, 
and YR-series, the kick-starter return 
spring can be inspected or replaced after 
removing the side cover. Removal of the 
shaft and gear, however, requires split¬ 
ting the crankcases. If the cases are to be 
split, remove the clutch assembly, the 
kick-starter idler gear, and the kick- 
starter assembly. The clutch must be re¬ 
moved to remove the idler gear. 

REMOVAL AND DISASSEMBLY 

1. On DS6, YM, R3, and YR-series ma¬ 
chines, remove the kick-starter return 
spring cover; disconnect the return 
spring from the case and remove it from 
the shaft. 

2. On alt late models, disconnect the 
kick-starter return spring from the engine 
and pull ofT the kick-starter assembly 
complete, if desired. Note the location of 
any thrust washers which may be fitted to 
the engine side of the kick-starter shaft. 

NOTE: If the kickstarter is to he disas¬ 
sembled, this is made somewhat easier 



Removing the kick-starter reluni spring (Courtesy 
Yamaha Ini Corp.) 



Detaching the return spring from the engine tCour- 
lesv Yamaha Int. Corp.) 



Removing the kick-starter shaft assembly (Courtesy 
Yamaha Int. Corp.) 



Removing the kick-starter idle gear circlip (Cour¬ 
tesy Yamaha Int. Corp.) 



Removing the kick-starter shaft circlip (Courtesy 
Yamaha Int. Corp.) 

hy leaving the shaft in place and re¬ 
moving one component at a time. 
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3. Remove the kick-starter idler gear 
circlip and remove the idler gear from the 
shaft. This is only necessary if the cases 
are to be split. The clutch assembly must 
be removed before removing the idler 
gear. 

Disassembly procedures will vary' 
slightly depending on model. 

Singles (except YL2) 

a. Remove the kick-starter shaft cir¬ 
clip. 

b. Remove the spring cover, spring, 
spring guide from the shaft. 

c. Remove the second circlip. Re¬ 
move the shim, kick-starter shaft gear 
wishbone-shaped clip, and separate 
the kick-starter gear from the shaft. 

Small Displacement Twins, YL2 

a. For models such as the HS1, 
RD125, RD200, and CS-series, refer to 
“Singles,” above. The same type of 
assembly is used. 

b. On the YL1 and YL2, the proce¬ 
dure is essentially the same except that 
no wishbone clip is fitted. After remov¬ 
ing the kick-starter gear circlip, remove 
the shim(s), spring washer, and slide 
the gear oft the shaft. 

CAUTION: The gear holds down the 
kick pawl which is spring-loaded. Re¬ 
move it carefully and note the position 
of the pawl pin and spring on the kick- 
starter shaft. 


Circlip 



Pawl pin 
Pawl spring 


1. Return spring 

2. Washer 

3. Circlip 

4. Spacer 

5. Spring caver 

6. Ratchet wheel 

7. Wishbone clip 


8. Circlip 

9. Washer 

10. Spring washer 
11 Kick starter gear 

12. Kick-starter shaft 

13. Washer 




Kick-starter assembly (RD250/350) (Courtesy Yamaha Ini. Corp.) 


1. Kick-sforter shaft 

2. Wishbone dip 

3. Kick-starter gear 

4 Washer 

5. Circlip 

6. Spring guide 

7. Return spring 1 2 3 * 5 6 7 * 9 10 11 12 ' K,ck ,,aMer lev *' P*9 

8 Spring cover ^P r,n 9 

9. Circlip l4 ‘ Washer 

10. Oil seol 15 Circ,: P 

11. Kick-starter lever 16 Pineh -*>olt 

shaft 17. Rubber grip 


Kick-starter assembly (HSI) (Courtesy Yamaha Ini. Corp.) 


Large Displacement Twins 

a. On models such as the DS7 and 
RD250/350/400, remove the return 
spring. 

b. Remove the shim, kick-starter 
shaft circlip, spacer, and spring cover. 

c. Remove the ratchet wheel wish¬ 
bone clip and take off the ratchet 
wheel. 

d. Remove the shaft circlip, shim, 
and spring washer, and remove the 
kick-starter gear from the shaft. 

INSPECTION 
All Models 

Follow the inspection procedures ap¬ 
plicable to your model. 
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1. Chock the splines on the kick- 
starter shaft. If tom, worn, or splintered 
to tlu* extent that tho> will not hold the 
kick-starter lever in place, replace the 
shaft. 

2. Check the gear teeth on the shaft. 
If am are broken or worn, the shaft 
should be replaced. 

3. Check the condition of the kick- 
starter pawl on models so equipped. If 
the* edge of the pawl is chipped, grooved, 
or shows signs of wear, it should be re¬ 
placed. 

4. Check the condition of the ratchet 
wheel on models so equipped. The in¬ 
side gear teeth should be in good condi¬ 
tion. Replace the gear if they are worn or 
broken. Make a close inspection of the 
ratchet teeth (on the sides of the gear). 
The gear must be replaced if these show- 
signs of wear. It they are worn, check the 
condition of the* ratchet teeth on the kick- 
starter gear in the same manner. Replace 
this gear as well if the teeth are worn. 

5. If the kick-starter gear has a plain 
bore, cheek it for scoring and finish up 
any defects with a fine emery cloth. 
Check that the gear does not have exces¬ 
sive play on the shaft. 

6. Cheek kick-starter gear teeth for 
wear, chipping, and other damage, and 
replace the gear if the teeth are damaged. 

7. Inspect the kick-starter idler gear 
in the same ways (Steps 5-6). 

8. If a pawl-type kick-starter mecha¬ 
nism is fitted, check the inside surfaces of 
the kick-starter gear. If the internal ribs 
are worn or chipped, replace the gear and 
the paw l as well. 

9. Check the wishbone clip and re¬ 
place it if twisted or deformed. 

10. Cheek the condition of the kick- 
starter return spring. If the spring has fa¬ 
tigued or twisted ends, it should be re¬ 
placed. 

11. Replace any broken or tw isted cir¬ 
clips. 

12. Check the kick-starter shaft for w ear 
in any area a gear rides on. Insert the 
shaft into its hushing. II there is exces¬ 
sive play, either the shaft or the bushing 
should be replaced. 

INSTALLATION 
All Models 

1. Installation is the reverse of the re¬ 
moval procedure. 

2. Models using a ratchet wheel 
should have the extension in the ratchet 
wheel wishbone clip positioned in the 
recess in the crankcase. 

3. When installing the return spring, 
ensure that the inner end of the spring is 
inserted into the hole in the crankcase. 
Then turn the spring in the direction 
required to engage the outer (hooked) 



Fit the w isMkhip clip into the mess in the crank 
case (Courtess Yamaha Ini Corp.) 
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end onto its stud. The spring should have 
some tension in this position to hold tile 
kick-starter lexer in place. 

CAUTION: Failure to pre/out/ the 
sprint* uiatj cause (lamatie to the kick- 
starter near (luring ojtcratioii. 

Shifter Mechanism 

On most models, with the exception of 
YDS, DS6, YM and YR-series machines, 
tin* shift arm and shaft can he removed 
and inspected with the engine in the 
frame. On these models, a different type 
of shift mechanism is used. 

REMOVAL 

DS7. RD250/350/400, R5 

1. Remove the right-side cover, the 
clutch, and kick-starter assemblies. 

2. Remove the gearshift lexer and the 
countershaft sprocket cover. 

3. Remove the gearshift shaft boot. Re- 
move the circlip and shim from the left¬ 
side of the gearshift shaft. 



Removing the gearshift shaft lx>ot (Courtesy Ya¬ 
maha lot. Com ) 



Removing the gearshift shaft circlip (Courtesy Ya¬ 
maha lot. Corp.) 



Removing the gearshift shaft (Courtesy Yamaha tnt. 
Corp.) 


4. Pull out the gearshift shaft and shift 
arm from the right-side of the engine. 

5. Remove the* circlip xvhich secures 
the gearshift linkage and remove the 
linkage complete xvith shift fingers and 
shifter return spring. 



Removing the gearshift linkage circlip (Courtesy 
Yamaha hit Corp.) 


Other Models 

1. Remove the right-side cover, clutch, 
and kick-starter mechanism. Remove the 
countershaft sprocket cover after remov¬ 
ing the gearshift lever from its shaft. 



Removing the gearshift shaft circlip and washer 
(Courtesy Yamaha Inf. Corp.) 


2. Remove the circlip and xvashers 
from the left (countershaft) side of the 
shift shaft. On the RD60, remove the cir¬ 
clip from the right-side shift linkage and 
remove the linkage. 

3. Disengage the shift arm from the 
shift drum and pull the shift shaft out of 
the engine from the right-side. 



Removing the shift shaft and arm from the engine 
(Courtesy Yamaha Int Corp.) 


INSPECTION 

Follow those procedures applicable to 
your type of shift mechanism. 

1. Cheek the splines on the gearshift 
shaft for xvear or splintering, and replace 
the shaft if they are too badly damaged to 
properly secure the gearshift lever. 

2. Check the shaft for a bent condition 
and replace it if bent. 

3. Check the shift ami for straightness. 
Check the shift fingers for straightness, 
and especially for xvear at the tips. 

4. Inspect the shifter return spring and 
replace it if broken, or if the ends of the 
spring show signs of twisting or fatigue. 

5. Cheek the other springs in the shift 
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linkage and replace any that are de¬ 
formed or damaged. 

6. Inspect the shift arm roller and re¬ 
place it if worn. 

INSTALLATION 

1. Installation is the reverse of the re¬ 
moval procedure. 

2. When installing the return spring, 
be sure that both ends of the spring bear 
tightly against the pin. the spring ends 
should be parallel to one another. This 
will provide the tension needed to keep 
the (foot) shift lever in position after each 
shift. 

3. Adjust the linkage, after installation, 
with the adjusting screw. 

a. Place DS7 and RD250/350/400 

models in Second gear; 


a’ 



Gearshift linkage adjustment: "a” must equal dis¬ 
tance V “ (DS7, R5C, RD250/350/400) 


b. Check that the distance be¬ 
tween the shift arm fingers and the 
shift drum pins is equal in both cases. 
Refer to the illustrations. 


split crankcases. No special tools are 
needed to split the cases. 

1. Remove the engine from the 
frame. Remove the top end assembly. Re¬ 
move the side cover components: alter¬ 
nator, countershaft sprocket, clutch, pri¬ 
mary drive gear, kick-starter assembly, 
shift mechanism. See previous sections 
for procedures. Remove any bearing 
stopper plates which are fitted. Turn the 
engine upside down. The crankcase bolts 
are numbered. Beginning with the high¬ 
est number, turn each bolt l A turn until 
all are loose, then remove them. (To as¬ 
semble the cases, tighten the bolts in the 
same way, but begin with the lowest 
numbered bolt.) 



Removing the crankcase Ixdls (Courtesy Yamaha 
Int. Corp.) 


2. Turn the engine right side up. Tap 
all around the crankcase mating surface 
with a soft-face or plastic mallet. When 
the upper case comes free, remove it. 
The crankshaft and gear clusters will re¬ 
main in the lower case half. 



Gearshift linkage adjustment, "a” must equal "a’ " 
(Courtesy Yamaha Int. Corp.) 


LOWER END AND 
TRANSMISSION 



Splitting the crankcases (Courtesy Yamaha Int. 
Corp.) 

3. To remove the crankshaft from the 
crankcase, tap upwards on one end of the 
shaft with a plastic mallet. Lift out the 
crank carefully. Note the clutch side 
crank bearing locating ring in the case 
half. Be sure that they are in place upon 
installation. 


The following section deals with ser¬ 
vice to the crankshaft, transmission, 
shifter drum assembly, crankcase bear¬ 
ings and seals. Removing the engine and 
splitting the crankcases is necessary to 
service these components. 

Splitting the Crankcases 

LATE MODEL TWINS 

The following procedure is applicable 
to the DS7, R5, and RD250/350/400 mod¬ 
els. These machines have horizontally 



Crankcase components (Courtesy Yamaha Int. 

Corp) 



Removing the crankshaft bearing locating ring 
(Courtesy Yamaha Int. Corp.) 


4. Inspection of the transmission 
gears can be carried out with the gear 
clusters in place. Do not remove the gear 
clusters unless it is necessary to do so. 

5. Lift out the mainshaft, complete 
with gears, tapping upwards on the 
clutch end of the shaft with a plastic mal¬ 
let to free it if necessary. 

6. Remove the countershaft and gears 
in the same manner. 

NOTE: Check the location of the 
transmission shaft bearing locating 
rings in the crankcase: rings are found 
on both sides of the countershaft and 
the clutch side of the mainshaft. Locat¬ 
ing rings must be in place when the 
shafts are installed. 

7. Before removing the shift drum 
and forks, mark the location of each fork 
so that they may be reinstalled in their 
proper locations. 

8. Remove the neutral switch from 
the left-side of the shift drum. 



Removing the neutral switch (Courtesy Yamaha Int. 

Corp ) 


9. Remove the shift lever guide, and 
the shift drum stopper plate (mounted at 
the right end of the shift drum). Both are 
secured with phillips screws. 



Removing the shift drum stopper plate (Courtesy 
Yamaha Int. Corp ) 


10. Remove the plugs from the ends of 
the shift fork shafts. Remove the circlips 
from the shift fork shafts. Note that one of 
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1. Shift drum 

2. Shift drum pint 

3. Drum tide plot* 

4. Screw 

5 Cam plate 

6. Circlip 

7. Side plate 

8. Spring 

9. Pin 

10. Screw 

11. Bearing 

12. Stopper plate 

13. Screw 

1 4. Shill arm guide 
15. Screw 


1 6. Dowel pin 

17. Shift fork 

18. Shift fork 

19. Cam follower pins 

20. Shift fork shaft 

21. Shift fork shaft 

22. Circlip 

23. Plug 

24 Shift drum stopper plunger 

25. Stopper spring 

26. Stopper bolt 

27. Washer 

28 Neutrol switch 

29. O ring 

30. Screw 


Shift drum assembly (Courtesy Yamaha Int. Corp.) 



Shift fork shaft and plug (Courtess Yamaha Int. 
Corp.) 

the circlips is located on the inside of the 
crankcase. 

11. Gcntlv tap out the shift fork shafts 
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from the right-side of the case. Remove 
the forks. 

12. Remove the shift drum neutral 
stopper holt, spring, and plunger from 
the bottom of the crankcase. 



Removing the* shift drum neutral slopjser IhiIi, 
spring, and plunger (Courtesy Yamaha Int. Corp.) 



Removing the shift drum c irclip (Courtess Yamaha 
Int Corp.) 

13. Move the shift drum over to the 
right of the case, remove the drum cam 
circlip, take off the cam, and remove the 
shift drum from the crankcase. 

14. Unscrew the tachometer drive gear 
from the top crankcase half. Remove the 
circlip and pull oIT the nylon tachometer 
gear. 



Removing the tachometer drive gear circlip (Cour¬ 
tesy Yamaha Int. Corp ) 


Tt 



Removing the tach drive shaft stopper plate (Cour¬ 
tesy Yamaha Int Corp-) 

15. Remove the tach drive shaft stop¬ 
per plate from the shaft. Remove the 
drive shaft circlips on the inside of the 
crankcase and remove the shaft. 



Removing the tach drive- shaft circlips (Courtess 
Yamaha Int. Corp.) 


Assembly 

I. Inspect the components as outlined 
in the sections following. 
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2. Note the following points upon as¬ 
sembly: 

a. When installing the crankshaft, 
be sure that the bearing locating rings 
are in place in the cases; 

b. Fit the bearing locating pin on 
each crankshaft bearing into the pin 
hole at the forward end of the crank¬ 
case; 



Ensure that the tearing locating pin is fitted into 
the recess in the crankcase (Courtesy Yamaha Int. 
Corp.) 


c. Crankshaft oil seals should be in¬ 
stalled as follows: the clutch side seal 
should be installed so that the lip on 
the inner side of the seal touches the 
outer race of the bearing. The alterna¬ 
tor side seal should be installed so that 
the outer edge of the seal is Hush with 
the crankcase surface; 



Installation of the clutch-side crankshaft oil seal 
(Courtesy Yamaha Int. Com ) 


d. Position the shift drum cam cir¬ 
clip so that the ends are at the top of the 
drum; 

e. When installing the transmission 



Installation of the alternator-side oil seal (Courtesy 
Yamaha Int. Corp.) 


shafts, be sure that the bearing retainer 
rings are correctly installed in the 
crankcase; 

f. Install the countershaft oil seal on 



Install the shift drum circlip so that the end is at the 
top of the drum (Courtesy Yamaha Int. Corp.) 

the shaft before the case halves are as¬ 
sembled; 

g. Lubricate the gears and the 
crankshaft bearings before the cases 
are assembled; 

h. Clean the crankcase mating sur¬ 
faces thoroughly then coat them with 
Yamaha Bond # 4; 

i. Thread in the crankcase bolts and 
tighten them gradually in the order 
stamped on the crankcase until the fol¬ 
lowing torque is reached: 

6 mm bolts—7.5 ft lbs 
8 mm bolts and nuts—15.0 ft lbs 

H3, YR-SERIES 

1. In most respects, the R3 is similar to 
the DS7/R5/RD models and the proce¬ 
dure above should be consulted. Note 
the following differences: 

2. When the crankcases are split, the 



Crankcase components (Courtesy Yamaha Ini. 

Corp ) 

gear clusters and crankshaft will remain 
in the upper crankcase half. 

3. The kick-starter shaft assembly 
should be removed and inspected as out¬ 
lined in the “Kick-starter Mechanism” 
section. 

4. To remove the shift mechanism, re¬ 
move the two circlips which secure the 
shift fork shaft. One of the clips is on the 
right-side of the shaft and the other is in¬ 
side the crankcase. Tap out the shaft and 
remove the shift fork. 



Removing the shift fork shaft circlips (Courtesy Ya¬ 
maha Int. Corp.) 



Removing the shift fork shaft (Courtesy Yamaha Int. 
Corp.) 


5. Remove the shift drum neutral stop¬ 
per bolt, spring, and plunger from the 
upper crankcase half. 



Shift drum neutral stopper, spring, and plunger 
(Courtesy Yamaha Int. Corp.) 

6. Remove the four screws which se¬ 
cure the tachometer drive box to the 
upper crankcase and remove the drive 
box. 

7. Pull out the shift drum until the 
shift fork cotter pin (alternator side) is ac¬ 
cessible. Remove the cotter pin and pull 
out the cam follower roller with needle 
nose pliers. 



Removing the shift drum cam follower roller (Cour¬ 
tesy Yamaha Int. Corp.) 


8. Remove the cotter pin and roller 
from the center and clutch side shift forks 
in the same manner, moving the shift 
drum as necessary to gain access to the 
cotter pin. 

9. Remove the shift drum. 

Assembly 

1. Refer to the assembly section for the 
late model twins, above. Note the follow¬ 
ing differences: 

a. The upper crankcase half is fitted 
with locating pins for the crankshaft 
bearings and the center crankshaft oil 
seal. When installing the crank, line up 
the scribed marks on the bearing races 
with the crankcase mating surface and 
ensure that each bearing locating pin is 
seated in its bearing. Make sure that 
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Install the crank lieartngs with the marks facing the front of the engine (Courtesy Yamaha Int. Corp) 


the center oil seal locating pin is fitted forks move. Check clearances by shift- 
into the hole in the seal; ing the gears by hand. New cotter pins 

CAUTION: Do not attempt to force should always be used. 
the crankshaft to seat properly. 



Bearing marks should he aligned with the crankcase 
mating surface (Courtesy Yamaha Int. Corp.) 



Position the snap-ring of the right-side crank far¬ 
ing so that the oil groove machined into the upper 
crankcase is halfway between the snap-ring ends 
(Courtes> Yamaha Int. Corp.) 

b. Align the snap-ring on the right- 
side crankshaft bearing so that the oil 
groove machined into the upper crank¬ 
case half is halfway between the snap¬ 
ring ends; 



Align the marking 


Align the marks on the kick-starter shaft and ratchet 
wheel (Courtesy Yamaha Int. Corp.) 



The ratchet wheel arm should rest against the stop¬ 
per on the lower crankcase (Courtesy Yamaha Int 

Com) 


d. When installing the kick-starter 
mechanism, fit the ratchet wheel onto 
the shaft so that the punch marks align. 
Install the shaft into the crankcase so 
that the ratchet wheel arm bears 
against the stopper in the lower crank¬ 
case half; 

e. Adjust the shifter mechanism 
with the adjusting screw so that the 
fingers of the shift arm are equidistant 
from the pins on the shift drum. 

EARLY TWINS 

The following procedure is applicable 
to machines such as the DS6 t YDS, and 
YM-series. A special jig is needed to split 
the cases, which are vertically mated. An¬ 
other shop tool is required to seat the 
crankshaft in the crankcase. 

1. Remove the engine from the 
frame; remove the top end, clutch gener¬ 
ator, kick-stater, and primary drive as¬ 
semblies. 

2. Remove the four phillips head 
screws which secure tin* tachometer 
drive box on top of the crankcase. 



Tachometer drive bos removed (Courtesv Yamaha 
Int. Cor]).) 

3. Turn the engine over and remove 
the gearshift linkage cover from the bot¬ 
tom of the crankcase. 

4. Stuff a clean rag into the crankcase 
around the shift linkage. Carefully re¬ 
move the clip securing the shift arm to 
the cam assembly. Remove the washer 
and spring and disconnect the shift arm. 

5. Remove the phillips screws, and 
lift out the shifter cam assembly. 

6. Remove the shift shaft circlip and 
pull the shaft out of the cases. 

7. Mark the shift forks for position so 
that they may be installed in the same 
locations. 



Bend down die ends of the cotier pins so lhal dies 
will not Inuc*It the shift forks or crankcase when the 
forks move (Courtesy Yamaha Int. Corp.) 


c. When installing the shifter mech¬ 
anism, bend down tin* end's of the cot¬ 
ter pins so that they will not touch 
other forks or the crankcase when the 
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Removing the gearshift linkage cover (Courtesy Ya¬ 
maha Int. Corp.) 



Removing the shift arm clip (Courtesy Yamaha Int. 
Corp.) 



Removing the shifter cam assembly (Courtesy Ya¬ 
maha Int. Corp.) 

8. Remove the shift fork shaft circlips 
on the outside of the crankcase. Push the 
shafts in, then remove the shaft circlips 
on the inside of the case. 



Remove the shift fork shaft circlips inside the crank¬ 
case (Courtesy Yamaha Ini. Corp.) 


9. Pull out the shafts and remove the 
shift forks. 

10. Remove the crankcase screws in 
the right crankcase half. Two of the 
screws have rubber caps. Be sure they 
are in place when reassembling the 
engine. 

11. Secure the crankcase splitting jig 
in place. Threaded holes are provided. 
Tighten the bolt while tapping lightly 
around the case mating surface and on 
the end of the countershaft with a plastic 
mallet. Separate the cases evenly. 





Removing the crankcase screws (Courtesy Yamaha Pulling the crankcase into place (Courtesy Yamaha 
Int. Corp.) Int. Corp.) 


fork shafts. Secure them with the snap- 
rings. 

3. When ready to assemble the cases, 
coat the mating surface of the right-side 
crankcase with Yamaha Bond #5. Tap the 
cases together with a plastic mallet with 
the con rod at top dead center. 


Separating the crankcases with the special jig 
(Courtesy Yamaha lnl. Corp.) 


12. The crankshaft and transmission 
shafts will remain in the left crankcase 
half, as will the kick-starter shaft. 

13. To remove the crankshaft from the 
case, fit the crankcase splitting jig to the 
left case half and press out the crankshaft. 

14. Check the gear clusters in place. If 
removal is required, tap lightly on the 
ends of the shafts with a plastic mallet 
and remove the shafts together from the 
cases. 

15. To remove the gearshift shaft as¬ 
sembly, remove the shaft circlip from the 
outside of the left crankcase half and pull 
out the shaft. 


Kick-slartrr ratchet gear and kick-starter gear in¬ 
stalled (Courtesy Yamaha Int. Corp.) 

4. When assembling the shifter mech¬ 
anism, align the punch mark on the shift 
cam splined shaft with the mark on the 
shift cam. 


Line up the punch mark on the shift cam with that 
on the splined shaft (Courtesy Yamaha Int. Corp.) 


Removing the gearshift shaft assembly (Courtesy 
Yamaha Int. Corp ) 

16. Remove the kick-starter shaft cir¬ 
clip on the outside of the crankcase after 
removing the spring cover and return 
spring. Pull the shaft out from the inside 
of the case. 

17. Refer to component inspection 
procedures below. 


Washer 
— Spring 


—Washer - 
Plane washer 


—Change lever 


Shifter pawl holder 


Shift arm installation (Courtes> Yamaha Int. Corp.) 


Assembly 

1. Assembly is the reverse of the disas¬ 
sembly procedure. Note the following 
points. 

2. Install the crankshaft in the right- 
side crankshaft half using the special 
tool. Engage the kick-starter ratchet gear 
with the kick-starter gear. After the gear 
clusters are installed, install the shift 
forks to the gears and slide in the shift 


5. Place the transmission in Neutral 
then install the cam in the engine. Install 
the shift ami, fitting a spring, washer, and 
clip to the end of the shift arm. Adjust the 
shift linkage so that with the stopper ball 
engaged in the cam stopper notch, the 
gap between the pawl and stop is about 1 
mm. 

6. Use a new gasket on the gearshift 
linkage cover. 
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Sind linkage adjustment: die i*aj> between die pawl 
and stop should lie about I mm (Courtesy Yamaha 
Int. Corp.) 

SINGLES AND SMALL 
DISPLACEMENT TWINS 

The following procedure is applicable 
to all machines with vertically mated 
crankcases. Examples: G-series, RD60, 
^ L, YA, VAS, AS2, RD125, VCS, RD200. 
HS1, L.S2, and CS-series machines. A jig 
to separate the cases is needed. 

1. Remove the engine from the 
frame. 

2. Remove the top end; remove the 
left and right-side covers, clutch as¬ 
sembly, primary drive gear, electrical 
generator, countershaft sprocket, shift 
ami, kick-starter shaft and gears, rotary 
valve (if fitted), etc. 

3. Remove the gearshift drum stop¬ 
per spring and lever. 

4 Unscrew and remove the crank¬ 
case screws in the right or left crankcase 
half. Fit the crankcase separating jig to 
the right case half, and tighten the jig 
bolt, while tapping lightly on the end of 
the countershaft sprocket with a plastic 
mallet. Separate the cases gradually and 
evenly. 

5. The crankshaft and transmission 
components will remain in the left case 
half. 

6. Remove the gearshift drum neutral 



Removing the crankcase screws (Courtesy Yamaha 
Int. Corp.) 



Splitting the crankcases while tapping on the main 
shaft tn ensure that the cases come apart evenl) 
(Courtesy Yamaha Int. Corp.) 
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Removing the neutral switch from the shift drum 
(Courtesy Yamaha Int. Corp ) 

switch. Remove the neutral stopper bolt, 
spring and plunger from the top of the 
case half. 

7. Remove the shift drum circlip, 
washer, and keeper. 

8. With a plastic mallet, tap out the 
countershaft while holding the shift 
drum and mainshaft. The transmission 
and shift mechanism should be removed 
as an assembly. 



Shift drum circlip, washer, and keeper (Courtesy 
Yamaha Int. Corp.) 


9. Fit the crankcase splitting tool to 
the left case half and use it to press out 
the crankshaft. 

10. Refer to component inspection 
procedures, below, for service work on 
the crank, bearings or seals, transmission 
or shifter. 

Assembly 

1. When assembling the cases, note 
the following points: 

a. Draw the crankshaft into the left 
case half with the special puller, while 
holding the connecting rod at TDC; 



Pulling the crankshaft into place (Courtesy Yamaha 
Int. Corp.) 


b. Assemble the shift drum and gear 
clusters as an assembly. Be sure that 
the shift drum is positioned in Neutral 
while refitting the assembly to the 

cases; 

c. Coat the mating surface of the left 



Shift drum and gear clusters assembled (Courtesy 
Yamaha Int. Corp.) 

case half with Yamaha Rond #4. Join 
the cases with care. Tighten the crank¬ 
case screws securely. 

CAUTION. Do not use the crankcase 
screws to force the cases together. 
They should be tightened only after 
the cases have been mated. 

Crankshaft 

1. Crankshafts on all models are 
pressed together. To disassemble any 
crankshaft (which would he necessary in 
the event of a bent connecting rod, w orn 
big end bearing, or worn inner crank 
bearings on twins), a special tool is 
needed. 

2. Lubricate the big end bearing with 
two-stroke oil. Rotate the rod slowly 
around the erankpin. The movement 
should be smooth and noiseless. 

3. With the crankshaft mounted in a 
jig, and a dial indicator mounted to bear 
against the small end of the connecting 
rod, check the lateral movement of the 
small end. It should not exceed 2.0 mm 
(0.08 in.). If the movement exceeds this 
figure, the con rod big end bearing is 
worn, and it must be replaced. 

When new, rod small end movement 
should be 0.8-—1.0 mm (0.032-0.04 in.). 



Small end lateral play is an indication of big end 
bearing wear (Courtesy Yamaha Int- Corp.) 



Checking big end side clearance with a feeler 
gauge (Courtesy Yamaha Int. Corp ) 
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4. Check the connecting rod big end 
side clearance with a feeler gauge placed 
between the rod big end and one of the 
flywheels. Side clearance should be 
0.1-0.3 mm (0.004-0.012 in.) (RD400: 
0.25-0.75 mm/0.01-0.03 in.). If side clear¬ 
ance exceeds this figure, the crank should 
be disassembled and inspected. 

5. Mount the crankshaft in a set of V- 
blocks, and attach dial indicators to each 
end of the crank and to the center main 
bearing on twins. 

Rotate the crank slowly and note the 
indicator readings. The maximum allow¬ 
able run-out is 0.03 mm (0.0011 in.) 
(RD400; 0.05 mm/0.002 in.). If run-out 
exceeds this figure, the crankshaft is ei¬ 
ther bent, or the flywheels are out of 
alignment. 



Checking crankshaft run-out with dial gauges 
(Courtesy Yamaha Int. Corp.) 


6. The following procedure concern¬ 
ing crankshaft truing should only be un¬ 
dertaken by an experienced mechanic. 
The information is supplied, however, 
for the purpose of providing general in¬ 
formation. 

NOTE: The procedure is written for 
single-cylinder machines. li is, how¬ 
ever, applicable to twins as well, if 
each side of the crank is treated as a 
*■ “ single” first: check alignment and 

run-out of each side; then overall 
alignment . 

7. The crankshaft must be checked 
for eccentricity and for parallel fly¬ 
wheels. The crankshaft flywheels are ec¬ 
centric if one has been rotated slightly 
ahead of the other. The flywheels are 
nonparallel if they lean towards or away 
from each other. 

8. Turn the crank in the jig. If the dial 
gauges do not move the same distance, 
and do not begin and end their move¬ 
ment at the same time, the crankshaft 
flywheels are both eccentric and non¬ 
parallel. In this event, eccentricity must 
be taken care of first. 

9. To correct eccentricity, rotate the 
crank until the drive-side dial guage in¬ 
dicates the high point of its travel. Stop at 
this point. Imagine a line drawn from one 
of the dial gauge shafts to the other. Mark 
the spot on the drive-side flywheel at the 
spot this line would cross it. Remove the 
crankshaft from the aligning jig, and, 
with the brass hammer, strike this spot 
on the drive-side flywheel smartly. Be 
sure you are holding the crank assembly 
by the generator/magneto-side shaft 
while doing this. Recheck alignment, 
and repeat this procedure as long as nec¬ 
essary until the dial gauge needles begin 
and end their travel at the same time. 

10. Replace the crankshaft assembly in 
the jig, and rotate it until the needles 
reach their highest point of travel. If the 


Crankshaft assembly (Courtesy Yamaha Int. Corp ) 



Aligning crankshaft flywheels (Courtesy Y’amaha 
Int. Corp.) 


crankpin lies along an imaginary' line 
drawn between the ends of the two dial 
gauge shafts, the flywheels are evi¬ 


dently pinched together opposite the 
crankpin. 

To correct this condition, insert a 
wedge, preferably of wood or soft metal, 
between the flywheels at a point opposite 



Spreading pinched flywheels with a soft drift 
(Courtesy Yamaha Int. Corp.) 
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9 

10 

1. Flywheel, left outer 

2. Flywheel, left inner 

3. Flywheel, right inner 

4. Flywheel, right outer 

5. Crankpin 
6 Connecting rod 

7. Big end bearing 

8. Thrust waiher 

9. Oil »eal (center) 

10. Crankshaft bearing (center) 

11. Crankshaft bearing (left and right) 

12. Small end needle bearing 

13. Piston 

14. Piston rings 

15. Wrist pin 

16. Snap-rings 

17. Oil seal 

18. Woodruff key 


2 

8 

7 

8 

I 

1 9. Locating ring 

20. Oil seal 

21. Primary drive gear 

22. Key 

23. Washer 

24. Primary gear nut 
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the crankpin, and, supporting the crank 
in one hand, strike the wedge with a 
hammer to spread the* flywheels apart. 
Continue until the flywheels are parallel 
within specifications. 

11. If, when checking for parallelism, 
the crankpin was not along or near the 
line drawn between the ends of the dial 
gauge shafts, if it was opposite this line, 
then the flywheels are too far apart, op¬ 
posite the crankpin. In this case, once 
again make a mark on either flywheel 
where the imaginary line would cross it. 
(Note that the crank should he positioned 
so that the dial gauges are at the highest 
point of their travel). Remove the crank, 
and, with the brass hammer, strike the 
flywheel sharply on the side to bring the 
flywheels closer together. Check again, 
and repeat the procedure until crank run¬ 
out is within specification. 

12. Clean the crank assembly thor- 
oughlv, and oil the big end bearing 
well. ‘ 


Transmission 
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I. The gears should not be removed 
from their shafts unless absolutely neces¬ 
sary. If the gears are being removed, be 
sure that each gear, thrust washer, shim, 
and snap-ring is laid out in the order of 
removal so that it can be installed in the 
proper location. 

NOTE: When referring to the exploded 
diagrams, note that the number of 
thrust washers may vary for individ¬ 
ual machines. 


Transmission (DS6, YM2) (Courtesy Yamaha Ini. Corp.) 


1. Countershaft 

2. Shim 

3. Countershaft let ringi 

4. 4th gear 

5. Circlip 

6. Waiher 

7. 5th gear 

8. Circlip 
9 Waiher 

10. 3rd gear 


11 Waiher 

12. Circlip 

13. 2rd gear 
14 Spacer 

15. Kick-itarter gear 

16. Thruit waiher 

17. Kick-itorter ratchet gear 
1 8. Pawl ipring 

19. Pawl pin 

20. Pawl 


21. Shim 

22. Shim 

23 Maimhaft circlip 

24 Waiher 

25. 4th gear 

26. 3rd and 5th gean 

27. 2nd gear 

28. Set ringi 

29. Circlip 

30. .Maimhaft 


1. Maimhaft 

2. 4th gear (25T) 

3. Waiher 

4. Circlip 

5. 3rd gear (22T) 

6 Waiher 

7. 6th gear (28T) 

8. 2nd gear (18T) 

9. Waiher 
10. 5th gear (27T) 

11 Circlip 

12. Needle bearing 

13. Shim 

14. Bearing 

15. Circlip 

16. Caunterihaft (24T gear) 

17. 2nd gear (32T) 

18. Waiher 

19. Circlip 

20. 6th gear (22T) 

21. 3rd gear (29T) 

22. 4th gear (26T) 

23. Waiher 
24 Bearing 

25. 1 it gear (36T) 

26. Circlip 



27. 8earing 
28 Circlip 

29. Shim 

30. Circlip 

31. Bearing 

32. Oil leal 

33. Spacer 

34. Sprocket (counterihaft) 

35. lockwaiher 

36. locknut 
37 Spring waiher 

38. Idler gear 

39. Sh.m 

40. Circlip 

Transmission (RD25CV350) (Courtesy Yamaha Inf. Corp.) 


2. Check each of the gears for chipped, 
broken, or worn teeth If any gear shows 
evidence of such damage, it should be re¬ 
placed. In addition, the gear with which it 



Gear clusters and shift drum assembly (CS3) (Cour¬ 
tesy Yamaha Int. Corp.) 

meshes should be replaced as well, since 
it has undoubtedly been overstressed. 

3. Check the inner splines on those 
gears so equipped, and replace the gear if 
the splines are worn or broken. Inspect 
the corresponding splines on the shafts. 
The shafts should be replaced if dam¬ 
aged. 

4. Inspect the engaging dogs on gears 
which have them. The dogs must not Ik* 
worn, chipped, or broken. Replace the 
the gear if they are. 

5. Inspect the transmission shafts for 
damage to the sprocket nut threads, and 
wear or damage to the clutch gear, or 
sprocket splines. Make sure that the 
shafts are not bent. Inspect the shaft bear¬ 
ings (see below). 

6. Where applicable, check the trans¬ 
mission gears for smooth rotation on their 
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Corp.) 


Transmission (RD60) (Courti*s> Yamaha Ini. Cun').) 


1. Moinshoft 

20. 5th geor 



2. 5th gear 

21. 5th geor 

1. Moinshoft ossembly 17. 4th gear 

3. Washer 

22. 1st gear 

2. Mainshaft 

18 1 sf geor 

4. Circlip 

23 Washer 

3. 4th gear 

19. Shim 

5. 3rd gear 

24. Circlip 

4 Clip 

20 Circlip 

6. Wosher 

25 Bearing 

5. 3rd gear 

21. Thrust washer 

7. 4th gear 

26. Circlip 

6. 2nd geor 

22. Spring washer 

3. 2nd gear 

27. Shim 

7. 5th gear 

23 Kick-starter idler gear 

9 Wosher 

28. Circlip 

8 Oil seol 

24 Wosher 

10. Circlip 

29. Beoring 

9. Bearing 

25. Circlip 

11. Georing 

30. Oil seol 

10. Beoring retoiner 

26. Beoring 

12. Beoring 

31. Spacer 

11. Screw 

27. Oil seol 

13. Circlip 

32. Countershoft sprocket 

12. Countershaft 

28 Spacer 

14. Countershaft 

33. Lockwosher 

13. 5»h geor 

29. Countershoft sprocket 

15. Spacer 

34 Locknut 

14 Clip 

30 Lockwosher 

16. 2nd gear 

35. Spring washer 

15. 2nd gear 

31. locknut 

17. Wosher 

36 Idler gear assembly 

16. 3rd gear 


18. Circlip 

37. Shim 



19. 4th gear 

38. Circlip 



afts. If rotation 

is rough or noisy, re- 

3. Check the 

shift forks themselves 


place the gear needle bearing (where 
fitted) or the gear itself. 

Shift Drum 

1. The shift drum itself should be in¬ 
spected for wear in the shift fork cam fol¬ 
lower pin grooves, wear to the cam plate, 
and scoring or wear of the bearing sur¬ 
faces. 

2. The shift fork shafts should be in¬ 
spected for wear in those areas on which 


wmt 



Gearshift assembly (G6S) (Courtesy Yamaha Int. 
Corp.) 


1. Georshift arm 

2. Spring 

3 Gearshift pivot arm 

4 Shift drum pint 

5 Shift drum stopper spring 
6. Shift drum stopper lever 


7. Shift fork 
3. Gearshift drum 
9 Georshift lever 

10. Gearshift shaft 

11. Gearshift return spring 



a 


& 


HWrt 


Note any wear to the fork bore. Check the 
fingers for bends, or for chipping or wear. 
Replace any fork on which such defects 
are noted. 

4. Check the shift fork cam follower 
pins for wear, and replace them if dam¬ 
aged. 

5. Check the shift drum dowl pins. Re¬ 
place any broken, worn or missing pins. 

Bearings and Seals 

1. Bearings can be checked in place, 
whether on the crankshaft or still in the 
cases. 

2. Lightly lubricate the bearing in 


li» if 11 , ff • st l*V. 



0 


Crankcase bearing locations (CS3) (Courtesy Yam¬ 
aha Ini. Corp.) 

1. Cronkshoft bearing 
2 Oil seal 

3. Needle bearing (mainshaft) 

4 Oil seal 

5 Bearing (countershaft) 

6 Oil seal 

7. Crankshaft bearing 
6. Oil seol 

9 Gearing (mainshaft) 

10. Needle bearing (countershoft) 


Check Lhe shift drum grooves for wear (Courtess 
Yamaha Int. Corp.) 


the shift forks ride. Roll the shafts along a 
Hat surface to check them for a bent con¬ 
dition. Replace the shafts if bent. 



r . M. 

Crankcase bearings and oil seals (G5S) (Courtesy Yamaha Int. Corp.) 
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question with some two-stroke oil, ami 
rotate* it slowh. Movement must be 
smooth, effortless, ami <|int*t. 

3. If tin* hearing movement is halting, 
or nois\, the hearing should be replaced. 

4. Check the* general condition of tlu* 
hearing in plac-t*, if possible. Note any 
damaged bearings or stored races. 

5. If the* hearing* must be replaced, 
note tlu* following. 

a C rankshaft bearings should be re¬ 
placed in sets, along with the oil seals. 
Outer bearings on twins can be re¬ 
moved from the crankshaft with a pul¬ 
ler, but renewing the inner crank bear¬ 
ing requires splitting the crankshaft, 



Removing a crankshaft bearing retainer snap-ring 
(I)S6) (Courtesy Yamaha Int. Corp.) 

b. Bearings, either crankshaft or 
transmission, which remain in the 
crankcases can be removed after taking 
away any bearing retainer plates, snap- 
rings or oil seals which are fitted; 



Prying out a crankshaft bearing oil seal (Courtesy 
Yamaha Int. Corp.) 


c. Bearing removal from crankcases 
is facilitated by gently heating the 
crankcase around the bearing boss. Tap 
out the old bearing, and drive new 
ones straight in (after heating the case) 
with a bearing driver, or a sturdy block 
of wood. 

6. Oil seals should be replaced as a 
matter of course. Oil seals can be pried 
out of the cases with a screwdriver using 
a block of wood as a leverage point. Alter¬ 
nately, use a hooked tool to remove the 
seals. Seals with damaged or tom lips 
must be replaced. 



Installing .» crankcase hearing with a Ix'aring driver 
(Courtrsy Yamaha Int Corp.) 
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7. Once seals are removed, they 
should not he reused for any reason. 



Removing an oil seal with a hooked lever 

8. Upon assembly, lubricate the bear¬ 
ing before installation with the type of oil 
usually supplied to it (i.e., either trans¬ 


mission or twu-stroke oil). Grease the lips 
of all oil seals before inserting any shafts 
into them. 


Oil seal Must be even 



Wrong 

Oil seal .installation 

9. Where applicable, all l>earings and 
seals should be installed with tlu* manu¬ 
facturer’s mark facing outward. 


Piston Specifications 



Piston-Cylinder Ch niancc 

/?iri£ End Grip 

Modi t 

(mm) 

(in.) 

(mm) 

(in.) 

U5/E/L, U7/E 

0.030-0.035 

0.0012-0.0014 

0 15-0.35 

0.006-0.014 

YJ2 

0.035-0.040 

0.0014-0 0016 

0 15-0.35 

0.006-0.014 

YCS1, YC.5S/T 

0 035-0.040 

00015-0.0016 

0.15-0.35 

0.006-0.014 

R 1)60/A 

0.040-0.045 

0.0016-0.0018 

0.15-0.35 

0.006-0 014 

C5S, C6S, C6SB, C7S 

0.040-0.045 

0.0016-0.0018 

0.15-0.35 

0.006-0.014 

HSt, HS1B, LS2 

0.035-0.040 

0.0014-0 0016 

0.15-0.35 

0.006-0.014 

YL2, YL2C, YL2CM 

0.025-0.030 

0.00 M -0.0012 

0.15-0.35 

0.006-0.014 

YL1, YL1E 

0.035-0.040 

0.0014-0.0016 

0.15-0.35 

0006-0.014 

YA6 

0.030-0.040 

0.0012-0.0016 

Top 0.15-0.30 
Bottom 0.10-0.20 

0.006-0.012 
0.004-0 008 

YAS1, YASIC, AS2C 

0.040-0.045 

0.0016-0.0018 

0.15-0.45 

0.006-0.018 

RD125 

0.035-0.040 

0.0014-0.0016 

0 20-0 40 

0.008-0.016 

YCS1, YCS1C 

0.030-0.035 

0.0012-0.0014 

0.15-0.35 

0.006-0.014 

CS3, CS3B/C, CS5 

0.030-0.035 

0.0012-0.0014 

0.15-0.35 

0.006-0.014 

RD200B/C 

0.040-0.045 

0.0016-6.0018 

0.15-0.35 

0.006-0.014 

YDS3, YDS3C, YMI 

0.050-0.055 

0.0020-0.0022 

Top 0.15-0.30 
Bottom 0.10-0.20 

0.006-0.012 

o.oo-t-o.oos 

DS6. DS6B/C 

0.035-0.040 

0.0014-0.0016 

0 15-0.35 

0.006-0.014 

DS7, RD250/A/B 

0.040-0.045 

0.0016-0.0018 

0.15-0.35 

0.006-0.014 

YM2C, YDS5 

0.035-0.040 

0 0014-0.0016 

Top 0.15-0.30 
Bottom 0 10-0.20 

0.006-0.012 

0.004-0.008 

YR2/C 

0.035-0.040 

0.0014-0.0016 

0.15-0.35 

0.006-0.014 

R3, R3C 

0.03<M).035 

0 0012-0 0014 

0.15-0.35 

0.006-0.014 

R5, R5B 

0.040-0.045 

0.0016-0.0018 

0.45-0 65 

0.018-0.026 

R5C 

0 040-0.045 

0.0016-0.0018 

0.30-0.50 

0.012-0.020 

RD350/A/B 

0.040-0 045 

0 0016-0.0018 

0.20-0.40 

0.008-0.010 

RD100 0.30-0.40 

0030-0.035 

0.0012-0.0011 

0.3-0.5 

0012-0.020 
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Clutch Specifications 


Model 

Clutch Spring Free Length 

Friction Plate Thickness 
(new) 

Model 

Clutch Spring Free Length 

Friction Plate Thickness 
(new) 

(mm) 

(in.) 

(mm) 

(in.) 

(mm) 

(in.) 

(mm) 

(in.) 

YJ2 

34.0 

1.34 

3.5 

0.14 

YCS1/C 

34.0 

1.34 

4.0 

0.16 

YGS1, YG5S/T, G5S, 





CS3/C/B, CS5, RD200 

34.0 

1.34 

4.0 

0.16 

C6S/B, G7S 

27.0 

♦ 1.06 

3.5 

0.14 











YDS3/C, YM1 

25.5 

1.00 

4.3 

0.17 

RD60/A 

31.5 

1.26 

3.5 

0.14 











YDS5, YM2C 

25.5 

1.00 

3.0 

0.12 

11S1/B, LS2 

31.5 

1.26 

4.0 

0.16 











DS6/B/C 

44.0 

1.72 

3.0 

0.12 

YL2, YL2C, YL2CM 

28.2 

1.30 

3.5 

0.14 











YR2/C, R3/C 

36.4 

1.43 

3.0 

0.12 

YL1/E 

25.5 

1.00 

4.0 

0.16 











DS7, RD250/A/B 

36.0 

1.40 

3.0 

0.12 

YA6 

31.5 

1.26 

4.0 

0.16 











R5/B/C 

36.0 

1.40 

3.0 

0.12 

YAS1/C, AS2C 

34.0 

1.34 

4.0 

0.16 











RD350/A/B 

36.0 

1.40 

3.0 

0.12 

RD125 

31.5 

1.24 

3.2 

0.12 











RD400 

36.4 

1.43 

3.0 

0.12 


Torque Specifications 

*izr0 

ft lbs 


ft lh» 

6 mm 

7 

12 mm 

29-33 

7 mm 

11 

14 mm 

33-37 

8 mm 

15 

17 mm 

40-50 

10 mm 

26-29 

(T) Refers to thread diameter; 

not socket size 


LUBRICATION SYSTEM 


STARTER PLATE -- 

manually operates 
Oianp. 


PLUNGER: 
draws in oil 
ron oil tank 
and discharges 
it to the engine. 


delivers oil from 
oil tank. 


DISTRIBUTOR: 
contains oil passage' 
which allows oil to 
be sucked into and 
discharged out of the 
plunger chamber. 



BALL VALVE 
prevents oil from 
draining back during 
non-ope ration. 


DELIVERY LINE 
the line to deliver 
oil to the carburetor 
oil discharge nozzle. 


WORM WHEEL: 
a gear to transmit 
engine r.p.m. to 
distributor. 


IP CABLE: 
interlocks with 
the throttle to 
operate the 
adjustment pulley. 


DJUSTMENT PULLEY: 
controls plunger stroke, 
v*iich determines oil output 


PLUNGER CAM GUIDE PIN: 
follows contour of plunger 
cam, causing the plunger 
to slide back and forth 
(suction and discharge). 


WORM SHAFT: 

transmits engine r.p.m. 
to worn wheel. 


Oil pump (Courtesy Yamaha lnt. Corp.) 


All of the Yamahas covered in this sec¬ 
tion use the “Autolube” automatic oil in¬ 
jection system. 

The Autolube system includes an oil 
reservoir, oil feed line, oil pump, and oil 
delivery lines. The pump is of the 
plunger type and is driven by the crank¬ 
shaft or clutch (early models) through re¬ 
duction gears. The amount of oil fed to 
the crankcase delivery line is determined 
by two variables—the speed of plunger 
operation and the length of plunger 
stroke. These variables are set by the 
engine rpm and the degree of throttle 
opening, respectively. The pump effec¬ 
tively meters the amount of oil according 
to engine speed and load and, as a result, 
no more and no less than the required 
amount is consumed. The pump also 
houses a check valve that keeps the oil 
output pressure constant and seals the 
deliver} line when the engine is not 
operating. 

The lubrication system is virtually 
maintenance-free except for checks on 
the oil pump cable adjustment (covered 
in the “Maintenance” section), the mini¬ 


mum pump stroke setting (see below), 
and pump bleeding (necessary only if the 


Autolube tank has run dry, or the oil lines 
disconnected for any reason). 

1143 













































Yamaha Street 2-Strokes 


OIL PUMP 

Tlu* oil pump must never he disas¬ 
sembled for am reason. To do so will 
render the pump unserviceable If lubri¬ 
cation problems are traced to the pump, it 
must be replaced with a new one. 

Removal and Installation 

1. Remove the oil pump cover. 

2. Disconnect the pump cable from 
the adjusting pulley. Disconnect the oil 
tank-to-pump line and plug it to avoid oil 
loss. 

3. Disconnect the pump-to-engine 
line(s). These may be either simple hose 
fittings or banjo fittings secured with a 
screw and sealed with gaskets on either 
side of the banjo. 

CAUTION: If oil pump inlet and out¬ 
let fittings are identical, mark the loca¬ 
tion of each hose before disconnecting 
it, so that the hook-ups will he correct 
when the pump is refitted. If banjo fit¬ 
tings are used for the outlet lines, take 
care that the gaskets are not mis¬ 
placed. 

4. Remove the securing screws and 
remove the pump. 



Removing an oil pump banjo txilt 


5. Cover the oil line ends with small 
plastic bags secured by rubber bands to 
prevent the entry of dirt or other foreign 
matter in the event that the pump will be 
out of the machine for some time. 

6. Check the condition of all oil lines. 
Replace any that are cracked, tom, or 
which show signs of damage. Check the 
banjo gaskets for condition and replace 
them if cracked. 

7. The oil pump mating surface may 
be fitted with either an O-ring or a gasket, 
and this item should be replaced each 
time the pump is removed. 

8. Installation is the reverse of the 
disassembly procedure. Unsure that all 
hose fittings are correct. Do not over¬ 
tighten banjo connection screws. 

9. After installation, turn the throttle 
twist-grip from closed to fidl open. Note 

1144 


that the guide pin should not touch the 
adjustment pulley at any point in its 
travel. 

10. before starting the engine, bleed 
the pump (see below), adjust the pump 
cable and minimum stroke. 

11 When replacing the oil pump 
cover, ensure that it does not pinch any 
oil lines. 


Bleeding 

As noted above, bleeding the pump is 
necessary any time that the oil pump has 
been removed from the machine, when¬ 
ever any of the oil lines has been discon¬ 
nected, or if the Autolube tank has been 
drained or run dry. 

Before beginning, ensure that the oil 
tank has a sufficient supply of oil. 

1. Remov e the oil pump cover. Place a 
suitable receptacle beneath the oil pump 
compartment to catch the drained oil. 

2. The pump is equipped with a plas¬ 
tic starter plate on one end. This is used 
to bleed the system. 



Loosening the oil pump bleed sc rew. The arrow in¬ 
dicates the pump starter plate 

3. Loosen and remove the bleeder 
screw on the pump body. 

4. Open the throttle fulls and hold it 
open during the bleeding operation. 

5. With your other hand, turn the 
starter plate in the direction of rotation 
indicated by the arrow on the plate. 

6. Continue turning the starter plate 
while observing the floss’ of oil from the 
bleeder hole. When the oil is completely 
free of air bubbles, replace and tighten 
the bleeder screw. The system has now 
been bled. 

7. After this operation has been com¬ 
pleted, start the engine and allow it to 
idle for a few seconds while holding the 
oil pump open with the cable. This is 
onls necessary on newly rebuilt engines 
to ensure sufficient lubrication during 
the first moments of operation. If the 
pump is held open too long, the plug(s) 
may foul. 

8. After bleeding, check the pump 
minimum stroke and the cable adjust¬ 
ment. 


9. If the bleeding procedure does not 
work (i.e., air bubbles continue to come 
out* of the bleeder hole), check for air 
leaks at the hose junctions. With the 
engine running, squirt some clean Auto¬ 
lube oil at the hose connections. If bub¬ 
bles form, there is an air leak at that 
point. 

Minimum Oil Pump Stroke 

Before beginning, have a feeler gauge 
of the correct size at hand. The minimum 
pump stroke on most recent models is 
0.20-0.25 mm (0.008-0.010 in.), although 
on some older models it is slightly 
greater. Refer to the specifications chart 
at the end of this section for the correct 
minimum pump stroke for your machine. 

Note the following terms: the starter 
plate is the plastic disc at one side of the 
oil pump and is used to operate the pump 
by hand. The adjustment pulley is that to 
which the oil pump cable is attached. 
The adjustment plate is the small plate at 
the opposite end of the pump from the 
starter plate. It is secured by a locknut. 

1. Remove the oil pump cover plate. 
Make sure that the throttle twist-grip is 
fully closed. 

2. Slowly turn the starter plate by hand 
in the direction of rotation indicated by 
the arrow on the plate. As the starter plate 
is turned, a gap will be created between 
the adjusting plate and the adjusting pul¬ 
ley. Continue to turn the starter plate 
until this gap is at its maximum width. 
This can be done by gauging the gap with 
your eye. 



Turn the starter plate slowly until the nap between 
the adjusting plate and pullev is as wide as possible 
(Courtesy Yamaha Int. Corp.) 



Checking the minimum oil pump stroke with a 
feeler gauge inserted lx*tween the adjusting pulley 
and plate 
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3. Insert the correct sized feeler gauge 
between the adjusting pulley and the ad¬ 
justing plate. The clearance between the 
two should be within the specification 
shown for the individual models in the 
chart. 



Removing the adjusting plate locknut (Courtesy Ya¬ 
maha Int. Corp.) 


4. If the clearance is not correct, re¬ 
move the adjusting plate locknut, then 
the adjusting plate. Add or remove the 
0.1 mm adjusting shims (supplied for this 
purpose) to the oil pump shaft to correct 
the adjustment, then refit the adjusting 
plate and tighten the locknut securely. 
Recheck the clearance. 

NOTE: If the original adjusting plate 
to pulley clearance was too great , re¬ 
move a shim; if it was too small , add 
a shim or shims. 



Adjusting shim (Courtesy Yamaha Int. Corp ) 


Pump Output Check 

7969, 1970 AND 1971 MODELS AND 
RD400 

The delivery output of the oil pump 
should be measured on the above models 
after all other possible causes of trouble 
have been eliminated (see “Trouble¬ 
shooting,” below). 

Needed for this operation are: a labora¬ 
tory tube graduated in cubic centimeters, 
and an extra oil pump-to-engine delivery 
line. 

NOTE: This check can he performed 
with the pump mounted on the bike or 
on a bench. 

1. Cut one end off the extra delivery' 
line and slide it over the end of the grad¬ 
uated tube (see the illustration). 

2. Disconnect the oil pump delivery’ 
line banjo bolt and connect the extra one 
in its place with the graduated tube at¬ 
tached. 

3. Make sure that there is sufficient oil 
in the oil tank, then set the pump at the 
minimum or maximum stroke. 

NOTE: When checking maximum out¬ 
put , turn the pump pulley so that the 
ramp moves along the guide pin to the 



Oil pump line filled lo a graduated cylinder to 
check pump output (Courtesy Yamaha Int. Corp.) 


maximum position. Do not push the 
pulley straight into position because 
the plunger stroke may then be longer 
than when in actual operation. 

4. Turn the starter plate 200 revolu¬ 
tions in the direction of rotation indicated 
by the arrow on the plate. Measure the 
amount of oil in the graduated tube, and 
compare this figure with the standard 
value given in the chart at the end of this 
section. 

5. To check at minimum pump stroke, 
reset the pulley to the minimum output 
position and repeat the operation. 

Troubleshooting 

Before proceeding, first check that the 
oil tank has a sufficient supply of oil. 

1. In the event of piston seizure or 
overheating not caused by component 
failure or incorrect timing or carburetor 
settings, check the oil pump cable adjust¬ 
ment, the oil pump minimum stroke, the 
quality of oil being used (poor quality' oil 
will cause this); check that the breather 
hole in the oil tank cap is open or that the 
oil tank breather tube (if fitted) is not 
blocked. Check for air in the lines by 
bleeding the pump. Check for air or oil 



Oil pump check valve cutaway view (Courtesy Ya¬ 
maha Int. Corp.) 


leaks in the lines from the tank and to the 
engine. 

2. In the case of excessive smoking or 
oil consumption, check the oil pump 
cable adjustment. Check for leakage at 
banjo fittings, and cracked or broken oil 
lines. Make sure that the oil is of good 
quality. 

3. Check that the oil pump is feeding 
oil to the engine by removing a banjo fit¬ 
ting, turning the throttle twist-grip fully 
open, and turning the starter plate by 
hand in the direction of rotation indi¬ 
cated by the arrow on the starter plate. 
Oil should dribble out of the banjo bolt 
hole. If it does not, either the pump is not 
getting any oil because of an empty tank, 
blocked feed line, or blocked tank 
breather, or the pump is defective. The 
latter would be an extremely rare oc¬ 
currence. 


Minimum Oil Pump Stroke 


Model 

Stroke (mm) 

YC5S/T. C5S, G6S/B, 

1IS1/B, LS2, YL2/C/CM, 

YL1/E, YAS1/C, AS2C. RD125, 
YCS1/C, CS3/C/B, CS5, 

RD200, YDS5, DS6/B/C, 

DS7, YMI/2C, YR1/2/2C, 

R3/C, R5/B, RD250/A/B, 
RD350/A/B, RD400C 

0.20-0.25 

U5/E/L, YGI (all), 

YJ2, YA6, YDS3/C 

0.22-0.26 

U7/E 

0.25-0.29 

RD60/A 

0.30-0.35 


Autolube Pump Output 


Minimum 

Stroke 

(cc <(i 200 ret ) 

Maximum 

Stroke 

(cc @ 200 rev) 

G5S, G6S, G6SB 

0.50-0.63 

4.65-5.15 

HS1, 1IS1B, YL1/E, 
AS2C 

0.50-0.63 

4.20-4.80 

CS1C, CS3B, CS3C, 0.50-0.63 

DS6B, DS6C, R3/C, 

R3, R5, R5B, RD400C 

5.15-5.70 
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FUEL SYSTEMS 


NOTE: Refer to “Carburetors in the 
General Information section for an c\v- 
})lanation of cut huretonj theory , iu- 
\})cction, and troubleshooting. 

All Yamaha models covered in this 
manual are equipped with Mikuni carbu¬ 
retors, except for the HD 125 and 200 
which have Teikei units that are quite 
similar. Although similar in basic opera¬ 
tion (all are concentric float bowl with 
cable-controlled throttle slides), working 
procedures vary slightly depending on 
the model of the carburetor. 


CARBURETOR SERVICE 

Removal and Installation 

ROTARY VALVE MODELS 

The carburetor is located beneath the 
cover at the forward end of the right-side 
engine case. 

1. Lift up the rubber carburetor cover. 
Remove the rubber plug on the front of 
the right engine case. Using an impact 
driver, if necessary* unscrew and remove 
the carburetor cover. 



Removing the rubber cover 



Removing the carburetor clamp access plug 
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Removing the carburetor cover 


2. Unscrew the carburetor cap and 
pull out the throttle slide assembly. 

3. Shut the fuel petcock off. Discon¬ 
nect the fuel line from the carburetor. 



Unscrew the carburetor cap and lift out the throttle 
slide assembly 


4. With a screwdriver (slot head) 
loosen the carburetor mounting clamp 
which is accessible through the plug hole 
at the front of the carburetor case. 



Iarnsemng the carburetor clamp screw 


5. Pull the carburetor off its spigot. 

6. Disconnect the overflow tube from 
the float bowl. Unscrew the starter 
plunger and pull it out of the carburetor 
body. 

7. Drain the gasoline out of the carbu¬ 
retor before disassembly. 

8. Installation is the reverse of the re¬ 



Removing the starter plunger 


moval procedure. Be sure that all lines 
are firmly attached, and that the rubber 
grommets are properly seated. 

PISTON PORT SINGLES 

1. Shut off the fuel petcock. Discon¬ 
nect the fuel line at the carburetor. 

2. Loosen the air cleaner clamp screw 
at the carburetor. 



Removing the carburetor (RD60) (Courtesy Yamaha 
lot. Corp.) 
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3. Disconnect the overflow tube from 
the float bowl and the breather tube from 
the carburetor body. Slip the breather 
tube free of the clamp on the carburetor 
body. 

4. Unscrew the carburetor cap and 
pull the throttle slide assembly out. 

5. Loosen each of the carburetor bolts 
one turn, then unscrew and remove 
them, and remove the carburetor from 
the manifold. 



Disconnecting the oil feed line at the manifold 
(Courtesy Yamaha Int. Corp.) 


6. Disconnect the oil feed line from 
the reed valve. Remove the securing 
screws, and remove the reed valve from 
the cylinder. 



Removing the reed valve (Courtesy Yamaha Int. 
Com) 


7. Drain the gas out of the carburetor 
before disassembly. 

8. Installation is the reverse of the re¬ 
moval procedure. Cheek the condition of 
the reed valve and carburetor mounting 
flange gaskets, and replace them if dam¬ 
aged or if condition is doubtful. Tighten 
the carburetor mounting bolts evenly. Do 
not overtighten. 

PISTON PORT TWINS 

1. Loosen the air cleaner clamp screw 
at each carburetor and remove the rubber 
air cleaner hoses. 

2. Shut off the fuel petcock and discon¬ 
nect the fuel lines at the carburetors. 

3. Unscrew the carburetor caps and 
pull out the throttle slide assembly for 
each carburetor. 



Disconnecting the air cleaner hose at the carburetor 
(Courtesy Yamaha Int. Corp*) 


4. Disconnect the starter lever linkage. 

5. Disconnect the overflow tube from 
the float bowl for each carb. Disconnect 
the breather tube from each carburetor 
body. Slip the breather tubes free of the 
small clamp on each carburetor. 

6. Loosen the clamp screw which se¬ 
cures each carburetor to the manifold, 
and pull them free together. On late 
models with the carburetors mounted in 
rubber spigots, a slot-and-pin arrange¬ 
ment is used to ensure correct vertical 
alignment of the carburetors. Therefore, 
be sure that the carbs are pulled straight 
out of the spigots, and are not twisted or 
turned to free them. When removing, 
note that in most cases the two carbs will 
still be connected by a balance tube, 
which may be disconnected after re¬ 
moval. 


piston port models), see Step 1 and fol¬ 
lowing. On all other models, begin with 
Step 2. 

1. The idle speed adjuster screw on 
the carburetor cap has a small cotter pin 
at the top. Removing this pin will allow 
the throttle stop rod to be taken out of the 
bottom of the throttle slide. 



Loosening the carburetor clamp at the manifold 
(Courtesy Yamaha Int. Corp.) 

7. Drain the gasoline out of the float 
bowls after removal. 

8. If removal of the reed valves is de¬ 
sired, disconnect the oil feed line at the 
banjo on each rubber spigot. Unbolt and 
remove the spigots and the reed valves. 

9. Installation is the reverse of the 
removal procedure. Be certain that all 
carburetor lines are secured before 
operation. 

Disassembly 
ALL MODELS 

Disassembly procedures will vary 
slightly depending on the type of carbu¬ 
retor fitted. 

IMPORTANT: Note the location of all 

O-rings, washers , and gaskets when 

disassembling the carburetors. Refer 

to the exploded views if necessary. 

If disassembly of the throttle slide as¬ 
sembly is desired, refer to the procedures 
below. If a throttle stop rod is used to ad¬ 
just the idle speed (rotary valve and some 


Detaching the throttle cable from the slide 

2. Compress the throttle slide against 
the carburetor cap until the end of the 
cable protrudes from the bottom of the 
slide. Slip the cable end up along the slot 
in the slide until free, then remove the 
spring and the throttle slide. 

3. Remove the spring seat or circlip 
from the inside of the slide, then turn it 
upside down to remove the needle and 
clip. 

NOTE: Do not remove the needle clip 

unless its position is to be changed. 

4. Turn the carburetor upside down, 
and remove the four float bowl screws. 
Remove the float bowl. 

NOTE: If the carburetor is old and has 




Removing the float bowl screws 


POOR GOOD 



When installing the carburetors, ensure that they are vertically aligned (Courtesy Yamaha Int. Corp ) 
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Removing i!k* flout howl 

never been disassembled, the float 
bote! may be stuck to the gasket. Use a 
soft-faced ( plastic) mallet to tap 
around the bowl until it is free. Re¬ 
straint should be exercised while 
doing this. 



Push out ihe float pivot pin 


5. Push out tlu* float pivot pin by 
hand or with a small punch, and remove 
the* Hoat assembly. 

CAUTION: Carefully note or mark the 
top side of the float assembly , since 
damage could occur if the attempt 
were made to install the floats incor¬ 
rectly. 

6. Hemove tlu* float needle. 

7. With a suitable socket, unsetew 
and remove tlu* float needle seat. 

8. Unscrew and remove the main jet. 
CAUTION All fuel jets are very mal¬ 
leable and must be removed and in¬ 
stalled with care to aioid damage. 

9. The needle jet is of two types, de¬ 
pending on model If a hex-head is pro¬ 
vided, simply unscrew and remove the 
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Take out tin* float needle 



Removing the main jet 




Removing the float needle seat 


needle jet in the same manner as the 
main jet. 

If this is not the case, the needle jet is 
recessed into a holder in the carburetor 
body. After removing the main jet, use a 
thin knife blade or something similar to 
remove the washer which is press-fitted 
at the bottom of the needle jet. 

The needle jet is pressed into the car¬ 
buretor body. To remove it, a wooden 
dowl should be used as a drift. Tap 
lightly at the bottom of the needle jet (the 
Hoat bowl end) to force the jet into the 
carburetor bore. 

10. Unscrew and remove the pilot jet. 

11. If the starter plunger is still in 
place, unscrew the large nut on the car¬ 
buretor body and remove the plunger as¬ 
sembly. 

12. Unscrew and remove the pilot air 
jet. On most models, this is located on the 
side of the carburetor, but on some rotary 
valve models it is threaded into a passage 
just below the carb air intake. 


1. Pilot jet 

2. Flool needle teat 

3. Needle teat wather 
4 Needle jet 

5. Main jet 

6. Float attembly 

7. Float pivot pin 

8 Float bowl gotket 
9. Floot bowl 
10. Throttle tlide 

11 Needle 

12 Needle clip 

13. Return tpring teot 
14 Throttle return tpring 
15. Gotket 

Carburetor cap 
Coble adjutter locknut 
Coble adjutter 
Cop 

Pilot oir tcrew 
Spring 

Throttle Hop tcrew 
Starter plunger 
Holder 
Pin 

Plunger cop cover 

Clip 

Plunger cap 
Spring 

Breather tube 
Floot bowl overflow tube 
Floot bowl tcrew 
Wather 
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Removing the pilot air screw 


13. Unscrew ant) remove the throttle 
stop screw. Both the pilot air screw and 
throttle stop screws are held in adjust¬ 
ment by small springs. Be careful that 
these are not lost when the screws are re¬ 
moved. 

Assembly 

1. The following parts should he re¬ 
placed each time the carburetor is disas¬ 
sembled: 

a. Manifold gasket and manifold O- 
ring (if fitted); 

b. Float bowl gasket; 

c. Float needle seat gasket; 

d. Throttle stop rod cotter pin (if 
fitted). 

2. On rotary valve models, assemble 
the throttle slide assembly by first fitting 
the carburetor cap onto the throttle cable. 
Install the throttle stop rod through the 
bottom of the slide and attach it with the 
cotter pin to the top of the idle adjusting 
screw on the carburetor cap. 

3. Install the needle, making sure 
that the needle clip is positioned in the 
same groove as it was found, unless tun¬ 
ing changes have been made. On twins, 
double check that both carburetors have 
the same needle setting. 

4. Install the spring seat, return 
spring, and engage the throttle cable on 
the slide in the reverse of the disassem¬ 
bly procedure. 

5. Install the pilot jet, being careful 
when screwing the jet in that it is prop¬ 
erly seated. 

6. Install the needle jet. If the needle 
jet is the pressed-in type, install it as it 
w as removed with a wooden dowel drift, 
tapping it into its seat from the top of the 
carburetor. Install the needle jet washer. 

NOTE: If this type of needle jet is 
used, make sure that it is installed 
with the cutaway at the top of the 
needle jet facing the EXCISE side of 
the carburetor. 

7. Install the main jet; tighten it se¬ 
curely. 

8. Install the fiber float needle seat 
gasket onto the needle seat, and screw 
the needle seat into the carburetor. 

9. Place the float needle into the seat, 
and position the float assembly over the 
needle, ensuring that the correct side 

faces up. Slip the float pivot pin into the 
holder. 

10. Adjust the float height. 

11. Fit a new float bowl gasket. Install 



3. Washer 

4. Float needle seat 

5. Washer 
6 Float 

7. Float arm 

8. Float pivot pin 

9. Float bawl 

10. Float bowl gasket 

11. Drain plug 

12. Drain plug gasket 

13. Float bowl screw 

14. Washer 

15. Throttle stop screw 

16. Spring 

17. Pilot air screw 
18 Spring 

19. Needle jet 

20. Throttle slide 

21. Needle 


24. Throttle return spring* 

25. Gasket 

26 Carburetor cap 
27. Cable adjuster locknut 
28 Cable adjuster 
29. Cap 

30 Starter plunger 

31. Spring 

32. Plunger cap cover 

33. Plunger cap 

34. Washer 

35. Plate 

36. O-ring 

37. Starter lever 

38. Starter lever rubber lip 
3$. 8olance fitting 

40. Washer 

41. Balance tube 
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1 Pilot jet 

2 Float needle *eot woiHer 

3 Float needle *eot 

4 Needle jet 
5. Mom jet 

6 Floot ouembly 

7 Floot pivot pin 

8 Floot bowl gatkef 

9 Float bowl 

10 Carburetor clomp icrew 
II. Nut 

1 2 Pilot air screw 
13 Spring 
1 4. Throttle slide 

15. Throttle stop rod 

16. Cotter pin 

17. Necdlo 

18 Needle clip 

1 9 Spring seat 

20. Throttle return spring 

2 I. Carburetor cop 

22. Carburetor cop ring nut 

23. Cable odjusfer locknut 

24 Coble adjuster 

25 Throttle stop rod spring 

26. Idle odjusling screw 

27. Rubber cop 

28. Storter plunger 

29. Spring 

30. Starter lever 

31. Starter lever 

32. Storter lever rod 

33. Screw 

34. Wosher 

35. Plate 

36 Plunger cap 

37 Plunger cap cover 

38. Breother tube 

39. Plote 

40. Washer 

41. Screw 

42. Overflow lube 



Nlikuni type "SC” carburetor (Courtesy Yamaha Int. Corp.) 


the float howl, and install the four phi¬ 
lips head screws, tightening them gradu¬ 
ally, and in an “X” pattern. 

12. Refit the pilot air screw and spring. 
Screw in the pilot air screw until lightly 
seated, then hack it off the prescribed 
number of turns given in the "Carburetor 
Specifications'’ chart at the end of this 
section. This is an approximate setting 
and may have to be readjusted when the 
engine is started. Install the throttle stop 
screw and spring. 

13. Install the starter plunger in the 
carburetor body and secure it. 

14. Install the carburetor on the mani¬ 
fold and install the throttle slide as¬ 
sembly. 

15. Refer to the “Maintenance’* and 
“Tune-Up” sections if necessary' to adjust 
pilot air and throttle stop screws, throttle 
cables, and throttle slide synchro¬ 
nization. 

Reed Valve 

The valve must not be handled exces¬ 
sively. Salt from the hands may damage 
the valve. Do not expose it to the sun and 
store it in a cool dry place if it is removed. 

REMOVAL 

1 Remove the carburetor. 

2. Remove the four valve securing 
screws. 

3. Gently remove the valve assembly 
from the cylinder. Do not prv the valve 
off. 
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Reed valve: a. valve; b. case; c, gasket, <1, valve 
stopper (Courtesy Yamaha Int. Corp.) 





Valve stopper clearance (a) should be alx>ut 9 mm 
(0.35 in.) (Courtesy Yamaha Int. Corp.) 

INSPECTION 

I If the reeds and the stopper plate 
must be removed from the ease use the 
cut in the lower corner of the reed and 
stopper plate as a guide to reassembly. 


2. Reinstall the reeds and stopper 
plates in their original locations. 

3. Check the rubber parts of valve for 
cracking and other signs of deterioration. 

4. Inspect the reed petals for signs of 
fatigue cracks. The reeds should seat 
flush against their neoprene seats, or 
nearly so. Apply a suction to the carbu¬ 
retor side of the reed valve: the leakage 
should be very slight. 



Note the cut edge of the reed as an aide to installa¬ 
tion (Courtesy Yamaha trit. Corp ) 


INSTALLATION 

1. Apply Lock-Tite* or some similar 
thread bonder to the reed securing 
screws so that they will not fall into the 
engine during operation. Torque the 
screws to 0.6 in. lbs. 

2. Install the valve carefully into the 
cylinder and tighten the valve securing 
bolts in a cross pattern. 

3. Torque bolts to 5.1-7.2 ft lbs. 


FUEL PETCOCK 


1. The fuel peteock contains a wire 
mesh filter which should be removed and 
cleaned every 2,000 miles or every few 
months. 

2. Unscrew the sediment bowl after 
shutting the fuel off. 

3. Remove the filter from the petcock, 
and clean the bowl and the filter in a sol¬ 
vent. 

4. Make sure that the petcock can fully 
shut off the gas. If leakage is noted when 
the petcock is in the “OFF” position, the 
petcock should be replaced. 

5. Check the condition of the sediment 
bowl O-ring and replace it if damaged. 

6. Replace the filter and sediment 
bowl. Do not overtighten the bowl. After 
installation, turn on the petcock and 
check for leaks. 

If water has been getting into the car¬ 
buretor from the gas tank, some or most of 
it can be removed by disconnecting the 
fuel line(s) at the carburetor(s) or pet¬ 
eock, placing a suitable container under¬ 
neath to catch the gasoline, and turning 
the petcock to the “Reserve” position. 
Letting the gasoline run out for several 
seconds in this manner should remove 
any water present around the petcock 
line inside the gas tank 

7. Late models may have a fuel filter 
above the petcock which is accessible 
after removing the peteock from the tank. 
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Carburetor Specifications 



Type 

(Mikuni) 

Main 

Jet 

Air 

Jet 

Needle 

Jet 

Jet 

Needle 

Cut 

Away 

Pilot 

Jet 

Air 

Screw 

Starter 

Jet 

Float 
Level © 

U5/E/L, U7, U7E 

VM15SC 

100 

2.4 

E-8 

3G9-3 

2.5 

12.5 

1*4 

25 

22.5 

YJ2 

VM16SC 

60 

— 

E-0 

3D1-3 

1.5 

17.5 

1% 

15 

23.0 

YC1, YC1T 

VM15SC-1 

100 

0.5 

E-0 

3G1-3 

1.5 

20.0 

1*6 

20 

23.0 

YC1K, YGS1, YGS1T 

VM15SC-1 

100 

0.5 

E-2 

3C1-2 

1.5 

17.5 

1*4 

40 

23.0 

C5S 

VM18SC 

100 

0.5 

E-2 

3C9-3 

2.5 

25.0 

1*4 

30 

20.5 

YC5T, YC5S 

VM18SC 

120 

0.5 

E-2 

3G9-4 

2.5 

25.0 

1% 

30 

20.5 

COS 

VM16SC 

100 

0.5 

E-2 

3C9-3 

2.5 

25.0 

l* 

30 

20.5 

C6SB, C7S 

VM16SC 

120 

0.5 

E-2 

3C9-3 

2.5 

25.0 

1*4 

30 

22.5 

HS1, HS1B 

VM16SC 

70 

— 

E-0 

3C9-4 

1.5 

20.0 

1% 

30 

22.5 

RD60, RD60A 

VM16SH 

95 

— 

E-4 

3E2-2 

20 

20.0 

1*4 

30 

22.5 

LS2 

VM17SC 

70 

0.8 

0-0 

3D12-3 

20 

15.0 

1% 

40 

22.5 

YL2, YL2C 

VM17SC 

120 

2.0 

D-0 

3D3-3 

2.0 

20.0 

1% 

40 

22.0 

YL2CM 

VM20SC 

95 

— 

N-8 

4D2-3 

2.0 

30.0 

l*i 

40 

22.0 

YL1, YL1E 

VM16SC 

60 

2.0 

E-0 

3D3-3 

1.5 

17.5 

2*6 

15 

23.0 

YA6 

VM22SC 

190 

2.0 

0-0 

4J6-3 

2.5 

30.0 

1*4 

110 

25.0 

YAS1 

VM17SC 

90 

0.8 

0-0 

41)9-4 

2.0 

17.5 

1*4 

30 

22.5 

YAS1C 

VM17SC 

95 

0.8 

0-0 

4D9-4 

2.0 

17.5 

1*4 

30 

22.5 

AS2C 

VM17SC 

95 

— 

0-0 

4D9-4 

2.0 

17.5 

1*4 

30 

25.3 

RD125 

Y18P-1C® 

94 

2.0 

N30 

4D50-2 

2.5 

44.0 

i*6 

70 

20.0 

YCS1 

VM18SC 

65 

0.5 

0-0 

4D2-3 

30 

20.0 

2 

40 

21.0 

YCS1C, CS3C 

VM20SC 

65 

— 

N-6 

4D10-3 

2.5 

30.0 

2*4 

40 

21.0 

CS3B, CS5 

VM20SC 

65 

— 

N-6 

4D10-3 

2.5 

30.0 

2 

40 

21.7 

RD200 

Y20P-1A® 

94 

0.9 

N80 

4F51-3 

2.0 

420 

1*4 

70 

20.0 

RD200C 

Y20P 

94 

2.0 

N80 

4F51-2 

2.5 

44 

1*6 

70 

20.0 

DS7 

VM26SC 

100 

— 

0-0 

5DP7-4 

2.0 

40.0 

1*6 

100® 

15.1 

Early YDS3 

VM24SC 

120 

0.5 

0-0 

4D4-2 

2.0 

20.0 

1*6 

40 

25.0 

Early YDS3C 

VM24SC 

120 

0.5 

0-0 

4D4-3 

2.0 

20.0 

1*6 

40 

25.0 

Late YDS3, YDS3C 

VM24SC 

130 

0.5 

0-0 

4D4-2 

2.0 

20.0 

1*6 

40 

25.0 

YDS5 

VM26SC 

120 

0.5 

0-5 

4D3-2 

2.5 

30.0 

1*6 

40 

25.5 

DS6, DS6B, DS8C 

VM26SC 

110 

0.5 

N-8 

4D3-3 

2.0 

30.0 

1*6 

40 

25.7 

YM1 

VM24SC 

130 

0.5 

0-0 

4D4-2 

2.0 

20.0 

1*6 

40 

25.1 

YM2C 

VM26SC 

no 

0.5 

0-5 

4D3-2 

2.5 

30.0 

1*6 

40 

25.5 

YR2, YR2C, R3, R3C 

VM28SC 

170 

0.5 

0-2 

5D1-3 

2.0 

30.0 

1*6 

40 

25.5 

R5, R5B 

VM28SC 

110 

— 

0-0 

5DP7-4 

2.0 

40.0 

1*4 

100® 

15.0 

R5C 

VM28SC 

120 

— 

0-4 

5DP7-4 

2.0 

30.0 

IV* 

100 

15.0 

RD 250A/B 

VM28SC 

120 

— 

0-8 

514-3 

2.5 

30.0 

IV* 

100 

15.0 
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Carburetor Specifications (cont.) 



Tup* 

(M« kuni) 

Mam 

Air 

SeedU 


Cur 

Filot 

Mr 

Slarfrr 

Ftoaf 


In 

Jet 

}1 

Stedlt 

Auay 


Screw 

Jet 

Level 0 

RD350 A/B 

VM28SC 

140 

— 

0-8 

514-3 

2.5 

25.0 

1% 

100 

15.0 

RDI00 

VM28SC 

115 

0.5 

P-2 

5LI-3 

2.5 

25.0 

IV* 

70 

23.0 


© Left carburetor only 
® Measured in mm 
(T) Teikei carburetor 


ELECTRICAL SYSTEMS 


COMPONENT TESTS 

Use the following procedures in con¬ 
junction with the electrical specifications 
at the end of this section to determine 
faulty components. 

DC Generator Voltage Output 

1, Disconnect the generator wiring 
from the other components. 

2. Connect a voltmeter to the armature 
terminal '‘A” (red) and ground field ter¬ 
minal “F” (black). 



Checking generator output (Courtesy Yamaha tut. 
Corp ) 


3. Htm the engine up to about 2,500 
rpm and check the voltmeter reading. If 
within reasonable bounds of the necessary 
output (6 or 12 volts), the generator is not 
likely to he the source of your problem. If 
the output is nil or minimal, isolate the 
cause by checking the carbon brushes 
and field winding insulation. 


* . 



Checking positive brush insulation (Courtrsy Ya¬ 
maha lot Corp.) 

a. Check all brush wire connections. 

b. Measure brush length and spring 
tension. 
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c. Make sure the positive carbon 
brush is properly insulated. 

NOTE: Disconnect the negative 
brush before checking for a positive 
brush short. 

d. Check for any dirt, oil, etc. that 
may be shorting out part of the stator 
assembly. 

e. Check for proper continuity be¬ 
tween the armature and field windings 
(terminals “A” and "F"). 

NOTE: Lift the carbon brushes off 
the commutator before checking field 
windi ng resist a nee. 



Chocking field winding insulation (Courtesy Ya¬ 
maha Ini. Corp ) 

f. Check field winding insulation 
with an ohmmeter set at the highest 
scale. Headings between the bousing 
and terminal “A” and housing and ter¬ 
minal “F” should be infinite (3 
megohms or more). 

4. If the preceding tests didn’t reveal 
the problem, perform the following 
checks on the armature: 

a. Clean the commutator in a sol¬ 
vent. Make sure that the mica gaps arc 
free from carbon dust which could 
short out the individual segments; 



Clinking for continuity between the armature and 
the field windings (Courtesy Yamaha Int. Corp.) 


b. Check the mica undercut; refer to 
the specifications for each machine at 
the end of this section. If necessary, 
increase the mica undercut with a 
piece of hacksaw blade or thin screw¬ 
driver. Clean thoroughly afterwards; 

c. If the commutator segments are 
corroded or scored, remove imperfec¬ 
tions with sandpaper or a fine grade of 
emery' cloth. Clean thoroughly with a 
solvent after this operation and check 
the undercut. 



Increasing the mica undercut (Courtesy Yamaha 
Int. Corp.) 



Mica undercut condition* (Courtesy Yamaha lot 
Corp.) 


d. Check for continuity between the 
commutator segments and armature 
core. Resistance should be infinite (no 
continuity). If continuity exists, the 
commutator is shorted against the core 
and the whole armature will have to be 
replaced. 

e. Check for continuity between 
each of the individual commutator seg¬ 
ments. There should he no resistance. 
If there is. the armature has an ojx*n 
circuit and must be replaced. 
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Checking for insulation between the commutator 
segments and the armature core (Courtesy Yamaha 
Int. Corp.) 

Starter Generator Brushes 
and Coil 

1. Disconnect the negative starter 
brush and check the positive brush for 
insulation. 

2. Disconnect the voltage regulator 
wiring and lift the positive brushes ofT 
the commutator. Make sure that there is 
continuity between terminals “A” and 
“M.” No resistance indicates a broken 
starter winding. 

3. Disconnect the heavy motor wind¬ 
ing wire from the positive brush and 
make sure the windings are insulated. 

NOTE: On early models , the fields and 

motor windings are internally con¬ 
nected. The readings on these ma¬ 
chines must be exactly as specified. 

4. With the heavy motor winding wire 
still disconnected from the positive 
brush, make sure there is an open circuit 
between the “M” terminal and ground (at 
least 3 megohms). 

Magneto Assembly 

1. Make sure that all connections are 
tight. 

2. Check all parts for any oil or water 
spots. 

3. The flywheel magnets eventually 
weaken. If the points and condenser are 
good, but lighting and spark are weak, 
replace the flywheel or have the magnets 
recharged. 



Magneto ignition circuit (Courtesy Yamaha Int 
Corp.) 


4. Check the primary’ ignition and 
lighting coils for any signs of having 
burnt out. 





Magneto lighting circuit (Courtesy Yamaha Int 
Corp.) 


5. Make sure that the lighting coil 
wires all have continuity with each other. 

6. Make sure that there is no continu¬ 
ity between the primary ignition coil 
leads and the coil core. 

7. Check for continuity between the 
primary’ ignition coil lead and the coil 
mounting plate. Continuity must be 
present. If it is not, check for poor contact 
between the coil core and the plate or 
suspect a broken coil wire. 

8. Check for continuity between the 
lighting coil lead and the coil mounting 
plate. If there is no continuity, check for 
poor contact between the coil core and 
the plate or a broken wire. 

9. Check the ends of the coil cores and 
the inner surface of the magneto rotor to 
ensure that there has been no contact be¬ 
tween the tw'o as indicated by worn or 
scored marks. If contact has been made, 
check the crankshaft for play which 
would indicate a bad crankshaft bearing. 
Check that the coils are properly 
mounted on the plate and that the plate is 
secure. Any contact between the mag¬ 
neto rotor and the coil cores must l>e eli¬ 
minated. 



Checking the voltage regulator relay coil (Courtesy 
Yamaha Int. Corp.) 

3. Check for continuity between each 
stator lead and the stator housing. Each 
lead must be insulated (no continuity). If 
there is continuity, the stator w iring is in¬ 
ternally shorted and must be replaced. 

4. If the alternator is in the machine, 
check for continuity between the two 
(black and green) field coil leads. More 
than a few ohms resistance here indicates 
that the field coil is defective, one of the 
wire leads is broken, or one of the 
brushes is damaged. 

5. After removing the alternator rotor, 
clean the slip rings thoroughly and check 
the resistance across them. If more than a 


Alternator No Load 
Voltage Check 

CAUTION. Sever disconnect the bat¬ 
tery from an AC generating system 
during operational tests. 

1. Connect a voltmeter across the bat¬ 
tery terminals. The battery must l>e in 
good condition and have a full charge. 
Start and run the engine to about 3,000 
rpm. The voltmeter should read 14-I6v 
depending on model. If the voltage out¬ 
put is too high and the battery is over¬ 
charging, suspect the voltage regulator. If 
the voltage is too low, check the regula¬ 
tor, rectifier, and the alternator. 

To check the alternator, proceed as fol¬ 
lows: 

2. Check for continuity between each 
of the alternator wires and the others. If 
there is not continuity, the stator has a 
broken wire and must be replaced. 




1. Rotor 

2. Ignition primory coil 

3. Lighting coil 

4. Screw 

5. Wosher 
6 Plate 

7. Breaker points 

8. Points odjusting screw 16. Wiring clip 

9. lockwosher 17. Screw 

10. Wosher 18. Lockwosher 


t t. Condenser 
t2. Lubricotor fell 

13. Screw 

14. Lockwosher 

15. Wosher 


Magneto assembly (G6S) (Courtesy Yamaha Int. Corp.) 
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Turn signal 




Voltage regulator relay adjustments (Courtesy Yamaha Int. Corp.) 


Adjutting Arm A 




A--Yok« Gtp 
B--Cor« Gap 
C-*Point Gap 


Cut-out relay adjustments (Courtesy Yamaha lnt. Corp.) 


few ohms, the field coil is broken and the 
rotor must be replaced. 

6, Check for continuity between each 
slip ring and the rotor core. If continuity 
exists, replace the rotor. 

Alternator Average 
Amperage Check 

1. Disconnect the rectifier red wire. 

2. Connect a DC ammeter positive 
lead to the red wire and connect the am¬ 
meter negative lead to the red wire con¬ 
nector. 

3. Output at 3,000 rpm should be 2.8 ± 
0.5A—day position, 6.7 ± 0.5A—night po¬ 
sition; at 5,000 rpm, 3.2 ± 0.5A—day posi¬ 
tion and 7 1 ± 0.5A—night position. 


Voltage Regulator Relay 

NOTE; If isolating a problem source , 
first check the generator as previously 
described , then check this relay . 

I Check for any loose connections, 
broken solder, dirty points, etc. 

2. Connect the correct voltage battery 
to the regulator coil as shown in the illus¬ 
tration, then insert a flat piece of steel 
into the electromagnetic field. If the steel 
is attracted by the field, the coil is OK. 

3. Check the shunt resistors by con¬ 
necting an ohmmeter positive lead to the 
“A” terminal and the negative lead to the 
“F” terminal. Manually operate the 
relay—each of the shunt positions should 
show a different resistance. If any of the 
positions indicate infinite resistance, one 
of the shunts is open. 

4. Check the yoke, core, and point gap 
with specifications if given. Adjust if nec¬ 
essary. 

5. Check the regulator no-load voltage 
by starting the engine, disconnecting the 
wire at regulator terminal "B,” connect¬ 
ing the positive lead of a voltmeter to the 
terminal and the negative lead to ground. 
Increase engine speed to the specified 
rpm and check the reading against speci¬ 
fications. The voltage can be adjusted by 
bending the spring hook or turning the 
adjusting screw so that the point pressure 
is increased or decreased. 

NOTE: Increasing the pressure raises 
the voltage. 

Voltage Cut-Out Relay 

NOTE: Check the cut-out relay if the 
generator and voltage regulator relay 
are in good condition. 

1. Check the relay magnetic field as 
previously described. 

2. Check and adjust yoke, core, and 
point gap as previously described. 

3. Check the relay cut-out voltage in 
the same manner as the regulator relay 
no-load voltage. If necessary, bend the 
point spring hook so that the cut-out volt¬ 
age meets specifications. 

Full-Wave Recifier Test 

An ohmmeter or continuity tester can 
be used to check the rectifier. The recti¬ 
fier consists of a diode pack and is used 
to change the alternating current pro¬ 
duced by the alternator to direct cur¬ 
rent to charge the battery'. A diode will 
pass current in only one direction if it is 
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Checking ihe rectifier (Courtesy Yamaha lnt. Corp.) 


operating properly, which is thfe key to 
the following tests. 

3- WIRE RECTIFIER 

This type is used on the smaller alter¬ 
nator machines. 

1. Connect the positive tester lead to 
the red rectifier lead and the negative 
tester lead to each of the other leads in 
turn. Check for continuity. Now reverse 
the tester leads and repeat the test. For 
each pair of leads, there should be conti¬ 
nuity in one direction only. If there was 
continuity in both directions, or in nei¬ 
ther direction, the rectifier is defective 
and must be replaced. 

2. Repeat the test, connecting one 
tester lead to ground and the other to 
each lead in turn. Replace the rectifier if 
any test does not conform to the one-way 
continuity rule. 

5- WIRE RECTIFIER 

This rectifier is fitted to larger ma¬ 
chines such as the RD250/3, 1 50/400. 

1. Check for continuity between each 
of the white leads and the red rectifier 
lead. Then reverse the tester leads and 
repeat the test. In each case there must 
be continuity in one direction only. If any 
pair of leads show continuity in both, or 
in neither, directions, replace the recti¬ 
fier. 

2. Check for continuity between each 
white lead and the red/white lead. Re¬ 
verse the tester leads and repeat the test. 
The findings must conform to the one¬ 
way continuity rule as in Step 1, or re¬ 
place the rectifier. 

3. Check for continuity between each 
lea.d and ground. In all cases there must 
be continuity’ in one direction only. 

NOTE: “ No continuity'’ is indicated 


While 



5-wire rectifier schematic (Courtesy Yamaha lnt. 
Corp.) 

by a resistance of about 100 or more 
ohms , while “continuity” means 5-40 
ohms resistance , if an ohm meter is 
used for these tests . 

Selenium Rectifier (2-Wire) Test 

Connect an ohmmeter to the rectifier 
red and white wire leads, then reverse 
the meter leads. There should be conti¬ 
nuity one way, but not the other. 

See “NOTE,” above. 

Electric Starter Relay 

If the starter motor does not function 
check the following: 

1. Check for proper continuity in the 
starter relay core windings. 

2. Check relay points for cleanliness. 

3. When the points are closed, make 
sure there is continuity between the bat¬ 
tery and motor windings. 

NOTE: The starter relay is located ei¬ 
ther on the frame , as a separate unit , 
or within the voltage regulator housing. 

Ignition Coil 

NOTE: Check the ignition coil if you 
are having spark plug firing problems 


and the battery , points , and condenser 

checked out OK . 

1. Check resistance between the posi¬ 
tive and negative primary terminals. 

2. Check continuity between one pri¬ 
mary’ terminal and the high-tension sec¬ 
ondary' terminal. Compare the resistance 
w’ith the specifications given. 

3. Scrape some paint off the coil hous¬ 
ing and check continuity’ between the 
primary’ winding and the coil housing. 
Resistance should read infinity. 

4. Remove the plug cap and position 
the bare high-tension wire about Va in. 
from the cylinder head. Kick the engine 
over and check for a strong bright spark. 


Electrical Wiring Color Codes 

Chassis 


Red—battery 

Brown—current source wire 
Dark Blue—lighting, switches 
Green (in headlight shell)—low beam 
Yellow (in headlight shell)—high beam 
Pink—horn 

Light Blue—neutral light 

Yellow—stoplight switch 

Green/Yellow—front stoplight switch 

BlueAVhite—starter solenoid or light switches 

BrownAVhite—turn signal switch 

Dark Brown—left turn signal 

Green—right turn signal 

Magneto 

Black—ignition (not ground) 

Yellow—lighting 
Green—daytime charging 
Green/Red—nighttime charging 
White—ignition switch to rectifier 
White (from magneto)—no connection 

Starter/ Generator 

Orange—ignition 
Gray—ignition (twins) 

Black—ground 

Dark Green—fields 

White—armature and charging light 

Light Green—starter motor 

Alternator 

White (3)—AC output 
Black—ground brush 
Green—positive brush 
Orange—ignition 
Gray—ignition (twins) 


Electrical Specifications 


Generator and 





Magneto 

1/5 V5L 

USE V7E 

Y 12 

V Cl (all) 

Type 

Magneto 

Starter Gen. 

Magneto 

Magneto 

Contact Press, (kg) 

0.83 ± 10% 

0.5-0.7 

0.&3 ± 10% 

0.7-0.9 

Condenser Cap. (m0 

0.3 ± 10% 

0.22 ± 1 0 r /c 

0.3 tt 10% 

0.27 ± 10% 

Stand. Brush Dimen. (mm) 

— 

5 x 8 x 20 

— 

— 

Min. Brush Length (mm) 

— 

11.8 

— 

— 

Brush Spring Strength (kg) 

— 

0.40-0.56 

— 

— 

Commutator Dia. (mm) 

— 

37.5 

— 

— 

Commutator Wear Limit (mm) 

— 

2.0 

— 

— 
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Electrical Specifications (cont.) 


deaerator and 

Magneto 

1/5 USL 

USE U7E 


YJ2 

YCl ( all ) 

Stand Mica Undercut (mm) 

— 

0.5-1.0 


— 

— 

Min. Mica Undercut (min) 

— 

0.2 


— 

— 

Field Coil Resist, (ohms) 

— 

5.0 


— 

— 

REGULATOR 

1/5 USL 

USE 

U7E 

— 

— 

Model No. 

— 

T10-6-52 

T106-52A 

— 

— 

No Load Adj. (v (a rpm) 

— 

15.8-16.5 
(a 2500 

15.8-16.5 
(W 2500 

— 

— 

Yoke Cap (mm) 

— 

0.6-0.7 

0.6-0.7 

— 

— 

Core Gap (mm) 

— 

0.4-0.7 

0.4—0.5 

— 

— 

Point Cap (mm) 

— 

0.4-0.5 

11.8 

— 

— 

Coil Resistance (ohms) 

— 

17.0 

13.0 

— 

— 

CUT-OUT RELAY 

Cut-In Voltage 

— 

13 - 0.5 

0.2 

— 

— 

Yoke Cap (mm) 

— 

0.2 

0.8-1.0 

— 

— 

Core Gap (mm) 

— 

0.8-1 0 

0.6-0.8 

— 

— 

Point Gap (mm) 

— 

0.6-0.8 

— 

— 

— 

IGNITION COIL 

Min. Spark Test (mm (o' rpm) 

6 (a 500 

6@ 100 

8 @ 300 

6^ 500 

6 (a 500 

Sec. Wind. Resist, (ohms) 

8K-9K 

8K-9K 

iik 

8K-9K 

4K 

Prim. Wind. Resist, (ohms) 

4.5 

4.5 

4.0 

4.9 

— 

STARTER RELAY 

Core Cap (mm) 

— 

1.4-1.5 

1.3-1.4 

— 

— 

Point Gap (mm) 

— 

1.3-1.4 

1 4-1.5 

— 

— 

Wind. Resistance (ohms) 

— 

4.6 

— 

— 

— 

Activating Voltage (min) 

— 

10 

12 

— 

— 

BATTERY 

Capacity 

6V-7AJ! 

12V-5.5A11 

12V-7A11 

6V-4A11 

6V-4A11 


Generator and 

rcss 


G6S GdSB 



Magneto 

yesr 

G5S 

GS7 

BD60 A 

If.SI J/S/fl 

T\ pe 

Starter Gen. 

Magneto 

Magneto 

Magneto 

Alternator 

Contact Press, (kg) 

0.70 ± 10Ur 

0.70 - 10Ur 

0.6,5-0.85 

0.65-0.85 

0.60-0.80 

Condenser Cap. (>if) 

0.22 ± 10 Ur 

0.22 ± 10Ur 

0.22 

0.22 

0 22 

Stand Brush Dimcn. (mm) 

4 5 x 8 \ 20 

— 

— 

— 

— 

Min. Brush Length (mm) 

12 0 

— 

— 

— 

— 

Brush Spring Strength (kg) 

0 6 ;t 15"r 

— 

— 

— 

_ 
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Generator and 

Magneto 

YC5S 

YC5T 

C5S 

C6S C6S0 

GST 

RD60 A 

HSl HS1B 

Commutator Dia. (mm) 

40.0 

— 

— 

— 

— 

Commutator Wear Limit (mm) 

2.0 

— 

— 

— 

— 

Stand. Mica Undercut (mm) 

0.5-1.0 

— 

— 

— 

— 

Min. Mica Undercut (mm) 

0.2 

— 

— 

— 

— 

Field Coil Resist, (ohms) 

6.1 

— 

— 

— 

— 

REGULATOR 

Model No. 

RC2332W 

— 

— 

— 

— 

No Load Adj. (v @ rpm) 

15.8-16.5 

2500 

— 

— 

— 

— 

Yoke Gap (mm) 

— 

— 

— 

— 

— 

Core Gap (mm) 

1.1-1.2 

— 

— 

— 

— 

Point Cap (mm) 

0.3-0.4 

— 

— 

— 

— 

Coil Resistance (ohms) 

18.5 

— 

— 

— 

— 

CUT-OUT RELAY 

Cut-In Voltage 

13 - 0.5 

— 

— 

— 

— 

Yoke Gap (mm) 

— 

— 

— 

— 

— 

Core Cap (nun) 

0.5-0.7 

— 

— 

— 

— 

Point Gap (mm) 

0.6-0.8 

— 

— 

— 

— 

T\pe 

Starter Gen. 

Magneto 

Magneto 

Magneto 

Alternator 

IGNITION COIL 

Min. Spark Test (mm (S' rpm) 

7@ 500 

7 (a 500 

7 ( d ; 500 

7 (a 500 

7(a500 

Sec. Wind. Resist, (ohms) 

7K-8K 

5K 

5.8K ;t 10% 

6K 

5K-8K 

Prim. Wind. Resist, (ohms) 

06 

0.6 

0.6 £ 10% 

1.7 

4 2-5.2 

STARTER RELAY 

Core Gap (mm) 

1.2-1 4 

— 

— 

— 

— 

Point Gap (mm) 

1.3-1.5 

— 

— 

— 

— 

Wind. Resistance (ohms) 

11.2 

— 

— 

— 

— 

Activating Voltage (min) 

8 

— 

— 

— 

— 

BATTERY 

Capacity 

6V-4AH 

6V-4AH 

6V-4AH 

6V-4AH 

12V-5.5A1I 


Generator and 
Magneto 

LS2 

YL2 

YL2 C/CM 

YLl 

YLlE 

Type 

Magneto 

Generator 

Starter Gen. 

Generator 

Starter Gen. 

Contact Press, (kg) 

0.5-0.7 

0.7 ± 10% 

0.7 ± 107c 

0.5-0.7 

0.5-0.7 

Condenser Cap. (/if) 

0.22 

0.22 ± 10% 

0.22 ±. 107c 

0 22 ± 10% 

0.22 ± 10% 
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Generator and 

Magneto 

LS2 

y 1.2 

YL2 C C\t 

YLI 

YLI t. 

Statu). Brush Dimen. (mm) 

— 

4.5 \ 8x20 

4 5 x 8 \ 20 

4 5 x 8 x 20 

5 x 8 x 20 

Min. Brush Length (mm) 

— 

120 

12 0 

12 0 

11.5 

Brush Spring Strength (kg) 

— 

06 ± 15 r 'c 

0.6 ± 15'f 

0.6 ± I0G 

0.40-0 56 

Commutator Dia. (mm) 

— 

400 

40 0 

40 0 

37.5 

Commutator Wear Limit (mm) 

— 

2.0 

2 5 

2 0 

20 

Stand. Mica Undercut (mm) 

— 

0.5-1.0 

0.5-10 

0.5-0.8 

0.5-1 0 

Mm. Mica Undercut (mm) 

— 

02 

0.2 

0.2 

0.2 

Type 

Magneto 

Generator 

Starter Gen. 

Generator 

Starter Gen. 

Field Coil Resist, (ohms) 

— 

5.2 

5.2 

52 

5.2 

REGULATOR 

Model No. 

— 

RN22GJ2 

RC2332W 

T106-01 

T106-53 

No Load Adj. (v @ rpm) 

— 

15.6-16.3 
(a 2500 

15.8-16.5 
(a 2500 

15.6-16.3 
(o 2500 

15.8-16.5 
(a 3000 

Yoke Gap (mm) 

— 

0.3 

0.3 

0 6-0.7 

0.6-0.7 

Core Gap (mm) 

— 

1.0—1.2 

1.0-1.2 

0.4-0.7 

0.4-0 7 

Point Gap (mm) 

— 

0.3-0.4 

0.3-04 

0.4-0.5 

0.4-0.5 

Coil Resistance (ohms) 

— 

18.5 

18.5 

17.0 

170 

CUT-OUT RELAY 

Cut-In Voltage 

— 

13 ± 0.5 

13 ± 0.5 

13 ± 0.5 

13 ± 0.5 

Yoke Gap (mm) 

— 

0.3 

0.3 

0.2 

0.2 

Core Gap (mm) 

— 

0.5-0.7 

0.5-0.7 

0.8-1.0 

0.8-1.0 

Point Gap (mm) 

— 

0.6-0.8 

0.6-0.8 

0 6-0.8 

0.6-0.8 

IGNITION COIL 

Min. Spark Test (mm @ rpm) 

8 (a 300 

6(a 100 

6(o 100 

6 (d 100 

6(o 100 

Sec. Wind. Resist, (ohms) 

11E 

7K-8K 

7K-8K 

5K-6K 

5K-6K 

Prim. Wind. Resist, (ohms) 

4.0 

4.8 

4.8 

4 7 

4.7 

STARTER RELAY 

Core Gap (mm) 

— 

— 

1.2-1.4 

— 

1.4-1.5 

Point Gap (mm) 

— 

— 

1.3-1.5 

— 

1.3-1.4 

Wind. Resistance (ohms) 

— 

— 

11 

— 

4.6 

Activating Voltage (min) 

— 

— 

8 

— 

10 

BATTERY 

Capacity 

12V-5.5AH 

12V-5.5A1I 

12V-7AI1 

12V-5.5A11 

12V-5.5A1I 
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Generotor and 

Magneto 

YA6 

YAS1/C 

AS2C 

RD125 

YCSl C 

CS3C/CS3B 

CSS 

RD200 

RD200C 

Type 

Starter Cen. 

Alternator 

Alternator 

Starter Cen. 

Starter Cen. 

Starter Gen. 

Starter Gen. 

Starter Gen. 

Contact Press, (kg) 

0.5-0.7 

0.6 ± 107c 

— 

0.7 ± 10% 

0.7 ± 107c 

0.7 ± 107c 

0.7 ± 107c 

0.7 ± 107c 

Condenser Cap. (/if) 

0.22 ± 107c 

0.22 ± 10% 

0.15 

0.22 ± 10% 

0.22 ± 107c 

0.22 

0.22 

0.22 

Stand. Brush Dimen. (mm) 

4.5 x«8 x 19.5 

— 

— 

4.5 x 8 x 20 

4.5x8x20 

4.5 x 8 x 20 

4.5 x 8 x 21 

4.5x8x21 

Min. Brush Length (mm) 

11.5 

— 

— 

12.0 

12.0 

8.0 

9.0 

9.0 

Brush Spring Strength (kg) 

0.40-0.50 

— 

— 

0.6 ± 15% 

0.6 ± 15% 

0.6 ± 157c 

0.6 ± 15% 

0.6 ± 15% 

Commutator Dia. (mm) 

37.5 

— 

— 

40.0 

40.0 

40.0 

38.5 

38.5 

Commutator Wear Limit (mm) 

2.0 

— 

— 

2.0 

2.0 

2.0 

2.0 

2.0 

Stand. Mica Undercut (mm) 

0.5-0.8 

— 

— 

0.5-1.0 

0.5-1.0 

0.5 

0.5 

0.5 

Min. Mica Undercut (mm) 

0.2 

— 

— 

0.2 

0.2 

0.2 

0.2 

0.2 

Field Coil Resist, (ohms) 

6.8 

— 

— 

5.0 

4.9 

4.9 

4.6 

4.6 

REGULATOR 

Model No. 

T167-52 

— 

K108-12 

RC2333V 

T107-S5 

RC2333V 

T107-58 

T107-58 

No Load Voltage (v @ rpm) 

15.8-16.2 
(a 3000 

— 

15.8-16.5 
(a 2500 

15.6-163 
(a 2500 

15.6-16.3 
(a 2500 

15.6-17.2 
(a 4000 

15.8-16.5 
<? 2500 

15.8-16.5 
@ 2500 

Y’oke Gap (mm) 

0.6-0.7 

— 

06-07 

0.3 

0.3 

1.0-1.2 

0.6-0.7 

0.6-0.7 

Core Gap (mm) 

0,4-0.5 

— 

0.4-0.7 

1.0-1.2 

1.0-1.2 

— 

0.4-0.7 

0.4-0.7 

Point Gap (mm) 

04-0.5 

— 

0.4-0.5 

0.3-0.4 

0.3-0.4 

03-0.4 

0.4-0.5 

0.4-0.5 

Coil Resistance (ohms) 

14.4 

— 

11.8 

185 

8.1 @ 20* C 

8.1 @ 20* C 

11.8 

11.8 

CUT-OUT RELAY 

Cut-In Voltage (v) 

13 ± 0.5 

— 

12.5-13.5 

13 zt 0.5 

13 - 0 5 

140 

12.5-13.5 

12.5-13.5 

Yoke Gap (mm) 

0.6-0.7 

— 

— 

0.3 

0.3 

0.3-0.5 

— 

— 

Core Gap (mm) 

— 

— 

0.8-1.0 

0.3-0.5 

0.3-0.5 

— 

0.8-1.0 

0.8-1.0 

Point Cap (mm) 

06-0.7 

— 

06-0.8 

07-0.9 

07-0.9 

0.7-0.9 

0.6-0.8 

0.6-0.8 

IGNITION COIL 

Min. Spark Test (mm @ rpm) 

6@ 100 

7@ 500 

6@ 1500 

6<§ 100 

7@ 500 

7@ 1500 

6@ 1500 

6@ 500 

Sec. Wind. Resist, (ohms) 

5.5K 

6K-7K 

1 IK 

7K-8K 

7.2K 

1 IK 

11K 

8K 

Prim. Wind. Resist, (ohms) 

4.9 

4.7 

4 0 

4.8 

4.8 

4.0 

4.0 

3.9 

STARTER RELAY 

Core Gap (mm) 

1.4-1.5 

— 

— 

1.2-1.4 

1.2-1.4 

1.3-1.5 

— 

— 

Point Gap (mm) 

1.3-1.4 

— 

— 

1.3-1.5 

1.3-1.5 

1.2-1.4 

— 

— 

Wind. Resistance (ohms) 

11.3 

— 

— 

11.2 

11.2 

11.2 

— 

— 

Activating Voltage (min) 

8 

— 

— 

8 

8 

12 

— 

— 

BATTERY 

Capacity 

12V-10AH 

12V-5.5AH 

12V-5.5AH 

12V-9AH 

12V-9AH 

12V-9AH 

12V-9AH 

12V-9AH 
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Generator ami 

St a fine to 

VPs 3 r 
YSU 

ps «r 

ns(>n 

PS 7 

v.W 2 r 

Type 

Generator 

Generator 

(Generator 

Alternator 

Generator 

(Contact Press, (kg) 

0 7 - 10G 

0.7 ± I0G 

0 7 ± 1005- 

0 7 ± 10", 

0 7 ± I0G 

Condenser Cap. (pf) 

0 22 - 10G 

0 22 - 10G 

0 22 ± 10G 

0.22 

0.22 ± 10G 

Stand. Brush Dimen. (nun) 

5\9 v 17 

4 5 x 8 x 20 

4 5 x 8 x 20 

6x7x11 

4.5 x 8 x 20 

Mm Brush Length (nun) 

11.0 

8.0 

12 0 

6.0 

12.0 

Brush Spring Strength (kg) 

0 6 ± 15 G 

0.6 

0 6 

0.62 

0.6 

Commutator Dia. (min) 

35.0 

40.0 

40.0 

— 

40 0 

Commutator Wear Limit (nun) 

10 

2 0 

20 

— 

2.0 

Stand. Mica Undercut (nun) 

0.5-1.0 

0.5-1.0 

0.5-1 0 

— 

0.5-1.0 

Min. Mica Undercut (nun) 

0.2 

0.2 

0.2 

— 

0.2 

Field Coil Resist, (ohms) 

4 2 

5.57 

5.6 

4 2 

5.6 

REGULATOR 

Model No. 

HN6225K 

RN2226J 

RN2226J 

RL2I5 

RN2226J 

No Load Adj. (v (a rpm) 

7.7-8 1 
(a 2500 

15 6-16 3 
(a 2500 

15.6-16.3 
(« 2500 

14 0-15.5 
(a 4000 

15.G—16.3 
(a 2500 

Yoke Gap (mm) 

0.3 

— 

— 

0.7-1.2 

— 

Core Gap (mm) 

LI-1.4 

1.0-1.2 

1.0-1 2 

0.8-1 1 

1.0-1 2 

Point Gap (mm) 

0.3-0.4 

0.3-0 4 

0.3-0.4 

0.3-04 

0.3-0 4 

Coil Resistance (ohms) 

5.6 

18.5 

18.5 

10.8 

18.5 

CUT-OUT RELAY 

Cut-In Voltage 

6.5-7.0 

13 ±0.5 

13 ± 0.5 

— 

13 ± 0.5 

Yoke Gap (mm) 

0.3 

— 

— 

— 

— 

Core Gap (nun) 

0.3-0.5 

0.3-0.5 

0.3-0.5 

— 

0.3-0.5 

Point Gap (mm) 

0.7-0.9 

0 7-0.9 

0.7-0.9 

— 

0.7-09 

IGNITION COIL 

Min. Spark Test (mm @ rpm) 

6 (a 100 

7 (a 100 

7 ( a 700 

7 (a 500 

6(5 100 

Sec Wind. Resist, (ohms) 

5K-6K' 

H.2K 

8.2K 

1 IK 

7K-8K 

Prim Wind. Resist, (ohms) 

16 

4.6 

4 6 

4 0 

4.8 

STARTER RELAY 

Core Cap (mm) 

— 

— 

— 

— 

— 

Point Cap (mm) 

— 

— 

— 

— 

— 

Wind Resistance (ohms) 

— 

— 

— 

— 

— 

Activating Voltage (min) 

— 

— 

— 

— 

— 

BATTERY 

Capacity 

6V-7AH 

12V-5AH 

I2V-5AH 

12V-5.5AU 

12V-5 5A1I 
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Generator and 

Mogneto 

YR1/YR2C/ 

R3/C 

R5 R5B 

R5C 

RD250/A/B 

RD350A'B 

RD400 

Type 

Generator 

Alternator 

Alternator 

Alternator 

Alternator 

Alternator 

Contact Press, (kg) 

0.7 -± 10 % 

0.6-O.8 

0.65-0.75 

— 

— 

— 

Contlenser Cap. (/*f) 

0.22 ± 10% 

0.22 

0.22 

0.22 

0.22 

0.22 

Stand. Brush Dimen. (mm) 

4.5 x 8 x 20 

11.5x7x6 

11.0x7x6 

11.0x7x6 

11.0x7x6 

11.0x7x6 

Min. Brush Length (mm) 

12.0 

6.0 

6.0 

6.0 

6.0 

6.0 

Brush Spring Strength (kg) 

0.6 

— 

— 

— 

— 

0.54 

Commutator Dia. (mm) 

40.0 

— 

— 

— 

— 

— 

Commutator Wear Limit (mm) 

2.0 

— 

— 

— 

— 

— 

Stand. Mica Undercut (mm) 

0.5-1.0 

— 

— 

— 

— 

— 

Min. Mica Undercut (mm) 

02 

— 

— 

— 

— 

— 

Field Coil Resist, (ohms) 

5.6 

— 

— 

5.5® 

5.5® 

5.5® 

REGULATOR 

Model No. 

RN2226J® 

— 

— 

— 

— 

RFT12M® 

No Load Adj. (v @ rpm) 

15.6-16.3 

15.5-16.5 

14.0-15.0 

14.0-15.0 

14.0-15.0 


0 2500 

(§. 2000 

0 2000 

0 2000 

@ 2000 

14.5 

Yoke Gap (mm) 

— 

— 

— 

— 

— 

— 

Core Cap (mm) 

1 . 0 - 1.2 

— 

— 

— 

— 

— 

Point Gap (mm) 

0.3-0.4 

— 

— 

— 

— 

— 

Coil Resistance (ohms) 

18.5 

— 

— 

— 

— 

— 

CUT-OUT RELAY 

Cut-In Voltage 

13 ± 0.5 

— 

— 

— 

— 

— 

Yoke Cap (mm) 

— 

— 

— 

— 

— 

— 

Core Cap (mm) 

0.3-0.5 

— 

— 

— 

— 

— 

Point Gap (mm) 

0.7-09 

— 

— 

— 

— 

— 

IGNITION COIL 

Min. Spark Test (mm @ rpm) 

6@ 100 

7@ 2000 

7@ 2000 

7 0 2000 

7 0 2000 

6@ 2000 

Sec. Wind. Resist, (ohms) 

7K-SK 

1 IK 

6.5K 

— 

6.6K 

6.6K 

Prim. Wind. Resist, (ohms) 

4.8 

5.0 

0.9 

— 

1.4 

1.4 

STARTER RELAY 

Core Gap (mm) 

— 

— 

— 

— 

— 

— 

Point Gap (mm) 

— 

— 

— 

— 

— 

— 

Wind. Resistance (ohms) 

— 

— 

— 

— 

-- 

— 

Activating Voltage (min) 

— 

— 

— 

— 

— 

— 

BATTERY 

Capacity 

12V-5.5AH 

12V-5.5AH 

12V-5.5AH 

12V-5.5AH 

12V-5.5AH 12V-5.5AH 


0 R3—R2220J 
® Stator coil: 0.46 ohms 
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Yamaha Street 2-Strokes 


WIRING DIAGRAMS 



Meter IV JW 

P*x Lemp IV I.JW 

PPM Lemp IV i |* 

Hoti Bwi ►trtceNx top! 

IV I s* 


Ftearwr uM (R^>0 

»vitw 


Main switch connecting 


II you ollta dr.va il alow apaada or uaa the atop lamp 
and flaahar lamp |rr<jvrn||«, in otkar n»rda. if the b*Hiry 
la ratkar diachargad. ><*u can make tka following alight 
clif«(a i* tka eircall for tka kattar charging 
Caanad tka green load - ra of tka oia>n aw itch to tka 
terminal of tka yellaw aa ihuatratad to tka Circuit diagram 
with a dot lad liaa 


Engine «1op circuit 

Block 

Mogneto doytime chorging circuit 

Green 

Mogneto nighttime chorging circuit 

Green Red 

Bottery (f) circuit 

Red 

Groundt 

Block 

Silicon rectifier ( —) circuit 

White 

Front brake itoplight circuit 

Yellow/Green 

Neutral lamp circuit 

Sky blue 

Toil lighting circuit 

Blue 

Turn tignol (right) circuit 

Dork green 

Turn tignol (left) circuit 

Dark brown 

Common circuit 

Brown 

Headlight moin circuit 

Yellow 

Headlight tub circuit 

Green 

Horn circuit 

Pink 

Flather reloy circuit 

Brown/White 

Reor brake itoplight circuit 

Yellow 

Heod lighting circuit 

Blue Whit* 


' ~ 

E. 

8 

0 Gfl. 

w 

Y 

LW, 

n 

Br 

L 

0 

o 

k> 

~T~ 







I 



^ f 




040 


a 


■ 

ioto 

c>rO 

OrO 
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G5, G6-S/SB, GTS, RD60/A (Courtesy Yamaha Int. Corp.) 
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YL2, YL2C 


























































































































































Yamaha Street 2-Strokes 


WIRING DIAGRAMS 




Svitcl 




Amiti'i tirtart 

WM« 

Fit* trait 

SrHi 

Cnmn trail 

Brava 

trait 

Iki 

ijtt»r7 ♦ trait 

tel 

Htafiiftt >u trail 

Telia* 

Han trait 


H«tfK iftt trait 

Cakait fete 

Tail !*ftt crart 

l.t 

Stat !«f*t trait 

Telia* 

Ifiitita exit! ) trait 

Ailffej 

lpit«i txH L) trait 

Oriif* 


H*rt*a 

Caa*t« | CamttM 

1 

•ft 

1 ftariAt m«j 8 * C 

2 

nfcat 1 -*■ C «*• l 


YL1 (Courtesy Yamaha Int CorpJ 
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WIRING DIAGRAMS 




3 

£ 


I-1 

i , I 

i rmr4 I 

I I 


I 

I 

(/> 

I-1 

I fwswmri 


r 


II 

il 

I! 


ii 


7 



r 4 

>> 



2-1 




v 1 

i 


? 

11 

tL 


T 

°1 

z 

1 

- 

= 1 




I hr 

s j 
. * ii 

In! 

i !i L - 

r' 
11 
1 L 


..e 




r" 


hi 


! 

11! 


:=rZ*j 
ZL 


4zrii 


i| 

ii 

iL. 

€ r- 
!' 

t! 


?l 


i_rzzr 


II! 


L..H 




Li- 

o 


"TIP" 


_ . _ J 


l 

I_I 


n 


rfi IZ- 

I 

I 

i 


i © ©; | 


0 r 


_ n r 

i i 


| | UflJt SLr{ I | 


I_I 

f 


I I 


I 




I 


444- 




UflflJUUU 


6 

x 

q 

c 

(J 


osOoStwSe 
= =#QOO'jO£i 

iOO^ZQ 4 -' 


Hi I 

I i 
I i 




s 

!0 


i 

!! 
! 1 


- -1 


il 

I Q 


Zl _ ~ J 

|~ pJULrvUun ”1 
IsXLr-OLL^ I 

4-%juiniii/ 

( 






<> 


ii 


__i 


t r 
11 


rQ<. 

■Srn 


i »1 

!h 


? s 


trn 




S=L. 


■ i! 

Jit 

n 
1l 
i $ 
i! 


•*—i "11 




'H 


"1 
i 

JULULr| | 


_I 


-1 I-J I_I 

3 

I 


1164 


RD125 (Courtesy Yamaha Int. Corp.) 














































































































































Yamaha Street 2-Strokes 


WIRING DIAGRAMS 



v 



Color Code 


Armature circuit White 

Field circuit Green 

Common circuit Brown* 

Bottery (-f-) circuit Red 

Headlight sub circuit Green 

Horn circuit Pink 

Neutral light circuit Sky blue 
Toillight circuit Blue 

Front broke stop light Green/Yellow 
Rear broke stop light Yellow 

Ignition coil (R) circuit Orange 
Ignition coil (L) circuit Grey 
Turn signal (R) circuit Dark greeen 
Turn signal (L) circuit Dark brown 
Flosher reloy circuit Brawn & white 


K*V 

Position 

U* 

Connection 

0 

Stop 


1 

Dry driving 

H* 8- 

II 

Emergency Starting 

W* Br 

III 

Parking 

R* L 


R3 (Courtesy Yamaha Int. Corp.) 
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Yamaha Street 2-Strokes 


WIRING DIAGRAMS 



"CP 


ear liItmp R 


Silicon RecM'e' Fiesn«< '*>•» 

T».i slop lamp 


Front dasnef lamp(R 


Hsiviit »* lcn(R) 


A C Magnet 


YAS I/C (Courtesy Yamaha Int. 


Fuse 


Key Poston Uaa 

eonnecton 

0 l Stop 


I O.y drrvr^ 

8 C 

T 

0 >C *L 

n I'HP'l 

V -G 
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DS6/B/C (Courtesy Yamaha Int. Corp.) 
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WIRING DIAGRAMS 
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Yamaha Street 2-Strokes 


WIRING DIAGRAMS 


-1 


I I 


_i 


s I 
i i 


a 

< 


- 



i 

L 

4 

& 

j 

> A 

a 

< 

' 

z 

i- 

: = 



,_i=? 


\'.i 

si I 

ill 




U t.__w 


r 


h! 




-U 


r r 


II 


_£r=ij 


r 


ir 

11 

IL 

f i” 

! I 

? I 

» I , „ - 

■' I__ 


Pt 

J ' 

, I 


r “I 


l! 


I-r ^ -- - > 


, 8 1 - -~n ?_J 


_o. 


i i 


Timmy 


_I 


1 r 


I dvA 1 

) I 

I_J 

5 


I 

nmn -4 | 

I 


I_I 


-* t j j v >> •: c -o 

o 5 o 3 £ * ■Ji ° 1 T> X = 

AlfitiOOO ^OiCu i > 

“Zioo ( jSO^s > ' 


-t: 


„_L_I 


£ I 


16 


r 


i^ii 


i i 
i i 
i i 


i 


~i r-i 


M*aA | 


i__r^_l 

n 


VjULr 

mm 


T r 


I_l I_I I-11—l- 


I I 
I I 


_I 


-t-I* 


I- 

I-’ 


I 

. I 
~i 


C 


i 

:_:_i 

n 


F£>}! 


i_I 


-F 


X 


Fi"i 


& 


I 


*tr_nr__i 

4=^- 


,-Aj 


JUUUL/| I 


I_I 


If 

H 


1168 


MI>2(X) (Courtesy Yamaha Ini. Corp.) 







































































































































































Yamaha Street 2-Strokes 


WIRING DIAGRAMS 


Flasher light (R 
12V8W 


Flasher light (R) 
12V 8W 


High Beam 
Indicator Light 
12V 2W 


Tail Light 12V8W 
Stop Light 12V23W 



Key 

position 

Use 

Connection 

0 

Stop 


1 

Driving 

R+Br+RY 

11 

Parking 

R + L 


Rasher light (L) 
12V8W 


Flasher light (L) 12V8W 


‘ ALL GROUND WIRES ARE BLACK 

R5/E'C, DS7 (Courtesy Yamaha Int. Corp.) 



Flasher Indicator 


High Bean 
Indicator L )hi 


Wire color coda 

Sb. 

Sky blu« 

D. fl 

Dark graan 

R/Y 

Rad/Yallow 

L. 

Blua 

0. 

Oranga 

Br 

Brown 

LAV 

BluaWhita 

Y. 

Yallow 

G. 

Graan 

ch. 

Dark brown 

G/W 

Graan/Whita 

P 

Pink 

BrAV 1 

Brown/Whita 

B 

Black 

W 

Whita 

R 

Rad 

GAT 

Graan/Yallow 

RAV 

RadAVh.ta 

Gy 

Gray 


Flasher light (R) 


Rasher light (L) 


Flasher light (L) 


* ALL GROUND WIRES ARE BLACK 

RD250, 350 (Courtesy Y'amaha Int. Corp.) 
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Yamaha Street 2-Strokes 


WIRING DIAGRAMS 
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28 T«>l'Siopi<o^l 

RD400 (Courtesy Yamaha lnt. Corp ) 29 «».- n.»>^ h«h. (ti 






































































































































































































































Yamaha Street 2-Strokes 


WHEELS AND BRAKES 

Front Wheel Removal 
and Installation 

Procedure will vary according* to the 
type of forks and front brake fitted. 

DRUM FRONT BRAKE 

1. Support the front wheel several 
inches off the ground by placing a crate 
or the like beneath the motorcycle if nec¬ 
essary'. 

2. Disconnect the brake cable from the 
handlebar lever and then from the lever 
on the brake plate. Detach the cable from 
the adjuster if the adjuster is equipped 



Detaching the speedometer cable Irom the brake 
plate 


with a slot for this purpose. If not, un- 
t screw the adjuster from the brake plate. 

3. Remove the bolt or screw w hich se¬ 
cures the speedometer cable, and pull 
the cable out of the hub, ensuring that the 
rubber O-ring on the end of the cable is 
not damaged as this is done. 

4. The front wheel is secured in a 
number of ways depending on model. On 
most lightweights, the axle is held only 
by the axle nut. On larger machines, a 
pinch-bolt is fitted to one fork slider. On 
late model 250-350 cc bikes, an axle cap 
(secured by two small nuts) is used. 

5. Remove the axle nut cotter pin if fit¬ 
ted. Then remove the axle nut. Loosen 
the slider pinch-bolt (if so equipped), or 
remove the axle capnuts and the axle cap. 



Loosening the slider pinch-bolt 


CHASSIS 


6. Insert a phillips head screwdriver or 
^similar tool into the axle and pull it out of 
the sliders. 

NOTE: Twisting the axle while pulling 
it out or tapping the threaded end with 
a plastic mallet may he necessary to 
remove it. Lifting the wheel slightly to 
take the weight off the axle may also 
facilitate removal . 

7. Remove the wheel from the forks. 
On some lightweight models, an axle 
spacer on the left-side of the hub pro¬ 
trudes about an inch out of the oil seal. 
This spacer should be oiled lightly and 
then taken out of the seal using a twisting 
motion. If a dust cover is fitted to the hub, 
remove it now' to avoid loss during han¬ 
dling of the w heel. 

8. Refer to the wheel component ser¬ 
vice sections below’ if necessary’. Installa¬ 
tion is the reverse of the removal proce¬ 
dure. Ensure that the brake anchor cast 
into the brake plate is engaged w ith the 
slot on the fork slider. Tighten the axle 
nut securely; torque to 42-50 ft lbs. 



Removing the wheel dust cover 


Using a new axle nut cotter pin is recom¬ 
mended. 

On models using axle caps, note that 
the caps are machined unevenly, and 
must be installed with the gap towards 
the rear. Tighten the forwardmost cap nut 
first. 



Front hub 
Spokes 
. Tire 
, Tube 
. Rim 
Rim bond 
Bearing spacer 
Flonged spacer 
Wheel bearing 
Engaging plote retainer 
, Speedometer engoging plote 
Snap-ring 
Thrust washer 
Speedometer drive geor 
. Thrust wosher 
. Oil seol 

Speedometer drive box 
. Speedometer worm geor 
, Wosher 
Bushing 


Front wheel assembly (disc brake models) (Courtesy Yamaha Int. Corp.) 
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Front wheel assembly (late model twins) (Courtesy Yamaha Ini. Corp.) 


1. Front hub 

17. Shim 

33. Broke lever 

2. Spoli*t 

18 Broke thoet 

34 Spocer 

3. Tiro 

19 Return tpring 

35. Dutt cover 

4. Tub* 

20 Oil teol 

36. Axle 

5 Rim 

21. Speedometer worm geor 

37 Wother 

6 R>m bond 

22. Thrutt wother 

38 Nut 

7 Beoring ipocer 

23. Buthing 

39 Cotter pin 

0 Wheel beoring 

24. Oil teol 

40 Connecting rod fitting 

9 Whe*l bearing 

25 O ring 

41. Pin 

10 0>l teol 

26 Snop ring 

42. Rod locknut 

1 1 Broil* plot* 

27 Duit teol 

43 Connecting rod fitting 

1 2 Thruit wothtr 

28 Brake lever 

44 Connecting rod 

13 Speedometer drive geor 

29 Pinch-bolt 

45 Circlip 

14 Engaging plote 

30 Nut 

46 Wheel bolance weight 

15. Circlip 

31 lockwother 

47. Flonged ipocer 

16. Brake cam 

32 Wother 
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HemovinK the brake anchor dip (Courtesy Yamaha 
Ini. Corp.) 

juster nut and clevis pin fitting in a safe 
place. 

3. Loosen the chain adjuster locknut 
on each adjuster. Then back off the ad¬ 
juster lxdts to allow some free-play of the 
rear wheel. 


Drake rod nut and clevis pin fitting (Courtesy Ya¬ 
maha Int. Corp.) 


Install axle caps so that the gap is towards the rear. 
Tighten the front not first (Courtesy Yamaha lot 
Corp.) 

Insert a phi 11 ips head screwdriver or sim¬ 
ilar tool into the hole in the axle and pull 
it out of the sliders. 

NOTE: Using a ticisting motion ichile 
pulling it out or tapping the threaded 
end with a plastic mullet may he neces¬ 


sary. Lifting the wheel slightly to take 
the weight off the axle may also facili¬ 
tate removal. 

1 Remove the wheel from the forks. 

5. Installation is the reverse of the re¬ 
moval procedure. Slip the brake disc into 
the caliper carefully. Tighten the axle cap 
nuts securely. Position the speedometer 
drive mechanism so that the speedome- 
ter cable is not subjected to any kinks or 
sudden bends. Tighten the axle nut to 
42-50 ft lbs. (RD400:60-94 ft lbs.) Using 
a new axle nut cotter pin is recom¬ 
mended. Tighten axle cap nuts to 8-13 ft 
lbs. Note that the axle caps are machined 
unevenly and must be installed with the 
gap towards the rear. Tighten the for- 
wardmost cap nut first. 

Rear Wheel Removal 
and Installation 

DRUM BRAKE 

All models are fitted with a single-lead¬ 
ing shoe rear brake which may be either 
rod or cable activated. The rear wheel 
can be removed without disturbing the 
sprocket and chain. On some models it is 
necessary to remove the muffler(s) to 
allow the axle to be taken out. 

1. Remove the brake anchor cotter pin. 
Remove the anchor nut and detach the 
anchor from the brake plate. 

2. Unscrew and remove the brake ad¬ 
juster nut. Depress the brake pedal and 
disconnect the brake cable or rod from 
the brake plate lever. On cable-operated 
brakes, disconnect the cable from the 
brake lever and the cable adjuster from 
the holder on the brake plate. Remove 
the spring and place it along with the ad¬ 


DISC BRAKE 

1 Support tin* front wheel nil the 
ground Unwrew the speedometei cable 
from the* time mechanism. 

2. Renune the axle nut cotter pin and 
remove the axle nut. 

3. 1 a him" n the two nuts on the axle cap. 


Ik*mm mg (he* axle* capnuts (Courtesy Yamaha lnt 
Corp ) 
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4. Remove the muffler if necessary to 
allow removal of the axle. Remove the 
axle nut cotter pin, the axle nut, and tap 
the axle using a plastic mallet while pull¬ 
ing it out with a twisting motion. 



Removing the rear axle nut (Courtesy Yamaha Int. 
Corp.) 


5. After the axle is removed, remove 
the axle spacer on the right-side of the 
wheel, and the right-side chain adjuster. 
Pull off the brake plate and remove it 
from the machine. Pull the wheel as far as 
possible to the right, and remove it from 
the machine. On some models it may be 
necessary' to lean the motorcycle slightly 
to the left to remove the wheel. 

6. Installation is the reverse of the re¬ 
moval procedure. When fitting the 
wheel, ensure that the driving tabs on the 
sprocket assembly are engaged with the 
slots in the hub's rubber dampers. Adjust 


Removing the brake plate (Courtesy Yamaha Int. 
Corp.) 

chain tension and the rear brake in that 
order. Tighten the axle nut securely; rec¬ 
ommended torque is 42-50 ft lbs. 




Rear wheel assemhly (R3) (Courtesy Yamaha Ini. Corp.) 


DISC BRAKE 

1. With the motorcycle on the center 
stand, disconnect the drive chain. Re¬ 
move the rear axle nut cotter pin and the 
axle nut. 

2. Pull out the axle and remove the 
rear wheel. 

3. Grease the oil seal lips before in¬ 
stallation. Installation is the reverse of re¬ 
moval. 

SPROCKET ASSEMBLY , 

DRUM BRAKE 

The rear sprocket assembly consists of 
the sprocket, sprocket hub, and sprocket 
hub bearing. Also included are the rub¬ 
ber hub dampers which will remain in 
the wheel when it is removed. 

Removal and Disassembly 

1. Disconnect the drive chain. Un¬ 
screw the large sprocket hub nut and re¬ 
move the assembly from the swing arm. 


1. Rear hub 
2 Spokes 

3. Bolonce weight 

4. Rim 

5. Rim bond 

6. Tube 

7. Tire 

8 Bearing spacer 

9 Flanged spocer 
10. Wheel beoring 
1 1. Brake plate 

12. Broke shoes 

13. Return spring 


14 Brake cam 

15 Shim 

16. Oust seal 

17. 8rake lever 

18. Brake lever pinch-balt 

19. A*le spacer 

20. Adjuster (right) 

21. Adjuster (left) 

22- Adjuster bolt locknut 
2f. Adjuster bolt 
24. Oil seal 
2li o-ring 
2p Sprocket hub 



Removing ihe sprocket hub nut (Courtesy Yamaha 

Int. Corp ) 


27 Rubber hub dampers 

28 Sprocket 

29. locking plate 

30. Sprocket bolt 
31 Sprocket shaft 

32. Circlip 

33. Sprocket bearing 

34. Oil seal 

35. Dust cover 

36. Sprocket shaft collar 

37. Nut 
3B Axle 
39. Axle nut 


40. Cotter pin 

41. Brake anchor 

42. Balt 

43. Washer 
44 Nut 

45. Clip 

46. Balt 

47. lockwasher 
4B. Nut 

49 Chain 
50. Masterlink 



Bending down the sprocket boll locking labs (Cour¬ 
tesy Yamaha Int. Corp.) . 
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Sprocket shaft collar 


SprocKrl fttil> assouiMs (1)S7) (Cmirti>%> Yamaha 
lnl Corp. 

2. Bond down the tabs on the sprocket 
bolt locking plates. Unscrew the bolts, 
and remove the sprocket from the bob. 

3. To remove the hub bearing, first re¬ 
move the sprocket shaft by tapping it out 
from tlu* sprocket side of the hub. Use a 
plastic mallet or wood block so that the 
sprocket shaft threads will not be dam¬ 
aged when struck. 

4. Take oil the sprocket shaft collar by 
hand, then the (hist seal (fitted to late 
models). 

5. Use an elbow-shaped tool to pry out 
the oil seal. If the oil seal is damaged on 
removal, as is likely, a new one must be 
fitted. 

6. Remove the circlip on the inside of 
the hub. Drive the bearing out toward the 
sprocket side of the hub with a suitable 
drift or bearing driver. 

Assembly 

1. Assembly is the reverse of the disas¬ 
sembly procedure. 

2. Lubricate the bearing as described 
in “Wheel Bearings,“ below. The bear¬ 
ing should be driven into place with a 
bearing driver or a suitable substitute. 

3. Crease the lips of the oil seal before 
installation. The seal should be pressed 
into the hub with care. 

4. Tap the sprocket shaft into the hub 
from the wheel side. 

5. When connecting the chain mas- 
terlink, install the spring clip facing the 
direction of chain rotation. Tighten the 
sprocket hub nut securely. 

SPROCKET (DISC BRAKE) 

The sprocket is removed together with 
the wheel. 

After bending down the lockwasher 
tabs, remove the sprocket bolts, circlip, 
plate washer, and sprocket. 

Assembly is the reverse of disas¬ 
sembly. Note that the circlip has a bev¬ 
elled inside edge and must be installed 
so that the high point of the bevel is to¬ 
wards the swing arm. 

Be sure the sprocket/wheel mating sur¬ 
face is clean. Tighten bolts in a cross pat¬ 
tern to 43-54 ft lbs. 

Drum Brake Service 

All models use a single-leading shoe 
rear brake, while, with the exception of 
the disc brake models, a single or twin- 
leading shoe is used on the front brake. 
Yamahas use brakes in which the lining 
is bonded to the brake shoe. Lining and 
shoe, therefore, are purchased and re¬ 
placed as a single unit. 
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1. Brakes can be inspected in place 
on the brake plate. 

2. Inspect the shoes for wear. There 
should be at least 0.03 in. (0.77 mm) of 
lining material left (measured at the lin¬ 
ing’s thinnest point) or the shoes must be 
replaced. 

3. An alternate method of checking 
brake w ear is to use a large vernier cali¬ 
per to measure the outer diameters of the 
shoes as shown in the illustration. For 
most twins the shoes must measure at 
least 175 mm (6.9 in ), or they should be 
replaced. For single-cylinder machines, 
the minimum acceptable reading is 105 
mm (4.1 in.). This applies to both front 
and rear brakes. 

4. Inspect the linings for scoring or 
grooves. These may be caused by par¬ 
ticles of dirt which have entered the 
drum. If badly scored, the shoes should 
be replaced. If scoring of the shoes is evi¬ 
dent, it would be wise to inspect the 
brake drum for the same type of damage. 

Be sure that there is no oil or grease 
present on the linings. Oil-impreg¬ 
nated linings must be replaced. 

5. If the linings are usable, rough up 
the surface with sandpaper. Then clean 
the linings thoroughly with alcohol or 
lacquer thinner. Clean the brake drum 
with the same solvent. 

6. To disassemble the brake plate, 
simply grasp each shoe and fold them 
towards the center of the brake plate as 
shown. They may be installed using the 
same inethed. 



Installing shoes onto the brake plate 


7. Remove the brake springs. Re¬ 
move the brake lever pinch-bolt(s) and 
pull the lever(s) off the splined brake 
camshaft(s). 

NOTE: The plurals refer to twin-lead¬ 
ing shoe brakes. 

8. Push the brake cam(s) out of 
plate from the outside using hand p 
sure or by tapping with a plastic mallet. 
Note the presence of any shims on the 
cam(s) and be sure they are in place 
w hen the brake plate is reassembled. Re¬ 
move the dust seal(s) from the brake 
plate. 

9. Check that the brake lever pinch- 
bolts are not bent. 

10. Inspect the splines on the brake 
cam(s). These should be in good condi¬ 
tion. Check that the brake cams are not 
bent and that they can rotate freely in 
the brake plate passage. If it will not, use 
a fine grade of sandpaper on the camshaft 
and the surface of the brake plate pas¬ 
sage. 


11. Clean the cam(s) thoroughly in a 
solvent to remove any old grease, rust or 
corrosion. Use sandpaper or emery cloth 
to polish the cams. Clean off any resi¬ 
due, before reassembly, smear the cams 
with chassis grease. 

12. Inspect the brake plate for cracks 
or fractures, and replace it if necessary. 

13. On twin-leading shoe brakes, the 
brake plate linkage should be checked. 
The connecting rod is secured to each 
brake lever by a clevis pin and circlip. 
These pins can be removed after the cir¬ 
clips are taken off. They should be 
checked for wear, especially on high 
mileage machines, and replaced if neces¬ 
sary. 

14. Check the condition of the brake 
springs, noting any twisted or fatigued 
books Replace any broken, rusted, or old 
springs with new ones. 

15. Clean all parts thoroughly with a 
suitable solvent, making a special effort 
to remove the dust and built-up dirt from 
the backing plate. 

16. When reassembling the hub, note 
the following points: 

a. Ensure that the brake cams are 
lubricated w ith chassis grease and that 
any shims w hich were on the cams are 
in place; 

b. The use of new dust seals is rec¬ 
ommended; 

c. Lubricate the brake shoe pivot 
points w ith a little grease; 

d Install the shoes as on removal. 
Hook them together with the springs, 
and fold them down over the brake 
cam(s) and pivot(s). 

BRAKE DRUMS 

1. Upon disassembly of the hub, in¬ 
spect the brake drum surface for condi¬ 
tion. The drums must be clean and free 
from score marks or rust. 

2. Rust can be removed from the drum 
surface with sandpaper. Polish the sur¬ 
face until it is shiny, then clean it 
thoroughly. 

3. Alcohol or lacquer thinner can be 
used to remove dirt or deposits from the 
drum. 

4. The drum should be checked for 
concentricity. An out-of-round condition 
is usually noticeable as an on-off-on feel¬ 
ing when the brake is applied while rid¬ 
ing. 

5. An out-of-round condition and most 
scoring can be removed by having the 
drum turned on a lathe. 

Disc Brake Service 
(250/350/400 cc) 

When handling disc brake fluid, ob¬ 
serve the following cautions: 

a. Brake fluid absorbs moisture very' 
quickly, and then becomes useless. 
Therefore, never use fluid from an old 
or unsealed container; 

b. Brake fluid will quickly damage 
paint. Place a protective cover on the 
gas tank, 

e. Use only DOT #3 or DOT #4 
brake fluid. 

FLUSHING 

The brake system should be flushed 
out every 8,000 miles, or once a year. 
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1. Attach a length of vinyl tube, about 
4 mm in diameter, to the bleed screw on 
the brake caliper, and put the other end 
into a small container. 

2. Remove the master cylinder cap* 

and the diaphragm. Loosen the bleed 
screw. Pull the brake lever slowly to the 
handgrip or pump the brake pedal (fear 
disc). Repeat until the master cylinder is 
almost empty. *■ 

3. Add new brake fluid to the master 
cylinder and continue squeezing and re¬ 
leasing the brake lever until the new 
fluid begins to come out of the vinyl tube. 
Bleed the system as outlined below. 

BLEEDING 

1. Needed for this operation are a 
torque wrench, a small cup, and a vinyl 
tube with an inside diameter of 4 mm. 

2. Be sure that the reservoir is topped 
up. After checking the reservoir level, 
replace the diaphragm. 

3. Connect the vinyl tube to the bleed 
screw on the caliper, making sure that it 
is a tight fit; then insert the other end of 
the tube into a small container with sev¬ 
eral inches of brake fluid in it. Be sure 
that the end of the tube is below the level 
of the fluid in the container. 



Bleeding the disc Brake {Courtesy Yamaha Ini. 
Corp.) 


4. Apply the brake lever slowly sev¬ 
eral times, then hold it ON. 

5. While holding the brake lever on, 
loosen the bleed screw. The brake lever 
will be pulled toward the handgrip or 
brake pedal will be pushed down (rear 
disc). Close the bleed screw BEFORE 
the lever bottoms out on the handgrip. 

6. Repeat the procedure until the fluid 
issuing from the lower end of the tube is 
completely free of air bubbles. 

NOTE: During the operation, keep a 
check on the reservoir fluid level , 
maintaining it near its normal posi¬ 
tion. 

7. Tighten the bleed screw to 4.5-6.7 ft 
lbs. 

8. Top up the reservoir to the level 
line. 

PAD REPLACEMENT 

1. Pads must be removed to check for 
wear except on late models with wear in¬ 
dicators on the pads. Remove the front 
wheel and use a screwdriver to pry out 
each pad as shown. On newer models, 
the wear indicator obviates the need to 
pry out the pads. 



Removing the brake pads from the caliper {Cour¬ 
tesy Yamaha Ini. Corp ) 



Removing brake pads on machines with wear in¬ 
dicators (Courtesy Yamaha Int. Corp.) 

2. Minimum allowable pad thickness 
is shown in the accompanying illustra¬ 
tion. This should be measured with an 
accurate instrument, and the pads re¬ 
placed when thickness falls below 0.5 
mm (0.0196 in.) or 4.5 mm (0.177 in.) 
depending on where the measurement is 
taken. 


0.5 mm (0.0196 in.) 



0.354 in. 

Brake pad wear limits (Courtesy Yamaha Int. Corp.) 

3. Nominal thickness of new pads is 
9.0 mm (0.354 in.). 

4. Note that fitting new pads in place 
of a pair which were considerably worn 
will result in a rise in the reservoir fluid 
level. If it gets too high, drain off any 
excess fluid via the caliper bleed screw. 

5. After installing new pads, avoid 
hard application of the brake for at least 
50 miles. 

CALIPER (FRONT) 

Removal and Disassembly 

NOTE: A compressed air supply will 


be necessary to remove the pistons 
from the caliper . 



Disconnecting the brake line from the caliper 
(Courtesy Yamaha Int. Com ) 

1. Use a length of tape to hold the 
brake lever in the “on” position. 

2. Disconnect the brake line from the 
caliper. Cover the end of the line with a 
small plastic bag, which will keep out 
dirt or foreign matter. 

3. Unbolt the caliper, lift it up, and 
remove it from the slider. 



Removing the calijx-r bolts (Courtesy Yamaha Int. 

Corp ) 

4. Remove the pads. Remove the 
bridge bolts and the hex-head caliper 
bolts, and separate the caliper halves. 

5. Remove the seal from the fluid pas¬ 
sage. 



Removing the fluid passage seal (Courtesy Yamaha 
Int. Corp.) 

6. Apply compressed air to the fluid 
passage in each caliper half to force out 
the pistons. 

NOTE: This is the only recommended 

method of removing the pistons. 

7. Remove the piston seal and the dust 
seal from each caliper half. 
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Removing the dust seal from the caliper (Courtesy 
Yamaha tnl Corp.) 


Inspection 

NOTE: Caliper components should be 

kept free of any solvent. Parts should 

be cleaned only in brake fluid. 

1. Check the pads for scoring and re¬ 
place them if scored. Check pad 
thickness as directed above. 

2. Inspect the pistons for scoring along 
the sides or for other signs of wear. Re¬ 
place as necessary. 

3. Replace any damaged seal in the 
unit. All seals should be replaced every 
two years regardless of appearance. 

4. The two bridge bolts must be re¬ 
placed each time they are removed. 

Assembly and Installation 

1. Clean all parts in new brake fluid. 

2. Install the dust seal and piston seal 
in the caliper halves. 

3. Coat the caliper cylinder walls and 
the pistons with new brake fluid, and 
then carefully insert each piston into its 
own caliper half. 

Be sure that the piston goes in 
smoothly. 

4. Install the caliper seals. 

5. Fit the two caliper halves together, 
and replace the two hex-head bolts and 
tighten them to 13-19 ft lbs. 

6. Install new bridge bolts and tighten 
them to 56-71 ft lbs. 

7. Install the pads. It will be necessary 
to push the pistons back by hand when 
installing the pads. 

8. Replace the caliper on the fork 
slider, tightening the nuts to 30-37.2 ft 
lbs. 

9. Refit the brake line to the caliper 
and tighten it to 10-13.4 ft lbs. 

CALIPER (REAR) 

Removal 

1. Disconnect the brake line at the cal¬ 
iper. Wrap the banjo with a cloth or plas¬ 
tic bag to prevent fluid loss. 

2. Remove the caliper mounting bolts 
and take off the caliper. 

3. For service, refer to "Caliper 
(Front)”. The units are virtually iden¬ 
tical. 

Installation 

1. Tighten mounting bolts to 22-35 ft 
lbs. 

2. Tighten brake line-to-caliper bolt to 
22-35 ft lbs. 
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BRAKE DISC 

1. Check the disc for run-out by se¬ 
curing a dial gauge to the fork slider. If 
run-out is 0.15 nun or more, remove the 
disc and check for warpage. If the disc is 
not warped, suspect the wheel bearings. 

2. Measure the thickness of the disc. 
Minimum allowable thickness is 6.5 mm. 

3. To remove the disc, remove the 
front wheel, bend down the locking tabs 
on the disc securing bolts, and remove 
the bolts. 

4. When installing the disc, care 
should be taken to tighten the bolts 
evenly and gradually until the proper 
torque (250/350: 5.7-7.2 ft Jbs; 400: 
12.3-16.0 ft lbs) is reached. Ensure that 
the locking tabs are bent up against the 
flats on the disc bolts. 

MASTER CYLINDER (FRONT) 

Removal and Disassembly 

CAUTION: A special guide is needed 
to install the piston cylinder cup once 
it has been removed . Do not disassem¬ 
ble the piston unless this guide is 
available. 

1. Remove the brake light switch at 
the master cylinder, and remove the 
brake lever, watching for the return 
spring. 



Master cylinder (Courtesy Yamaha Int. Corp.) 

1. Mailer cylinder body 6. Spocer 

2. Piiton 7. Cup 

3. Cup 8. Retainer 

4. Circlip 9. Clip 

5. Boot 10. Spring 


2. Disconnect the brake hose at the 
master cylinder. 

3. Remove the master cylinder mount¬ 
ing bolts, and remove the assembly from 
the handlebar. 

4. Remove the reservoir cap, take out 
the diaphragm, and drain off the fluid. 

5. Remove the boot. 

6. Remove the snap-ring with a pair of 
snap-ring pliers. 

7. Take out the piston. Take out the 
spring behind the piston. 

8. Remove the circlip from the piston 
assembly, and take ofT the cylinder cup 
retainer, then the cylinder cup. 



Removing the master cylinder hoot (Courtesy Ya¬ 
maha tnl. Corp.) 



Removing the snap-ring (Courtesy Yamaha Int. 
Corp.) 


Inspection 

1. Wash all parts in new' brake fluid 
only. 



Removing the piston assembly (Courtesy Yamaha 
Int. Corp.) 


2. Check the master cylinder port for 
clogging due to foreign matter. 

3. Be sure that the reservoir is clean. 

4. Check the walls of the master cyl¬ 
inder for grooves or score marks. 

5. Check the outlet end for dents or 
other damage. 



Piston cup spacer (1) and spring (2) (Courtesy Ya¬ 
maha tnl. Corp.) 
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In the event of any permanent damage, 
replace the master cylinder body. 



Removing the piston circlip (Courtesy Yamaha Ini. 

Corp) 

6. Check the piston for wear or rust 
and replace as necessary. 

7. Check the condition of the cylin¬ 
der cup noting any evidence of groove 
wear on the contact surface. Replace if any 
is evident. 

8. Check all rubber parts for wear 
damage, or swelling. Replace as neces¬ 
sary- Note that all rubber parts should be 
replaced every two years regardless of ap¬ 
pearance. 

9. Check the reservoir diaphragm 
for cracks or damage to the edges and the 
accordion pleats. Check the diaphragm 
and the boot for swelling. 

These components should be replaced 
if damaged or worn, and replaced every' 
two years regardless of appearance. 

10. The master cylinder spring mini¬ 
mum length is 60.4 mm. Replace it if it is 
shorter than this or if it shows signs of 

*. damage. 

11. Check the brake hose and line for 
cracks or seepage. The brake hose should 
be replaced every four years regardless of 
condition. 

12. When installing the hose and line, 
note that they should not contact the 
forks or frame at any point except where 
attachment clips are fitted. 

Assembly and Installation 

1. Dip the cylinder cup in new brake 
fluid, and, using the special guide, install 
the cup on the piston. 

2. Install the spacer. Note the correct 
position. Fit the cup retainer and circlip. 

3. Fit the conical spring into the mas¬ 
ter cylinder body. Then carefully insert 
the piston assembly into the cylinder. Do 
not force the piston in. 



Fitting the cylinder cup (Courtesy Yamaha Int. 

Corp) 


Spacer 



Correct spacer installation (Courtesy Yamaha Int. 
Corp.) 


4. Install the snap-ring. Refit the boot, 
being sure that it is correctly installed in 
the cylinder and piston grooves. 



Fitting the spring (Courtesy Yamaha Int. Corp.) 

5. Install the master cylinder on the 
handlebar. Adjust the clearance between 
the piston and pushrod. Make sure that 
the adjusting screw locknut is firmly 
tightened. 

6. Reconnect the brake hose. Put 
about 30 cc of brake fluid into the reser¬ 
voir. 

7. Bleed the system as previously de¬ 
scribed. 

MASTER CYLINDER (REAR) 

Removal 

1. Remove the brake light switch wire. 

2. Disconnect the brake line at the 
master cylinder. 

3. Remove the two securing bolts and 
take ofTthe master cylinder. 

4. Refer to “Master Cylinder (Front)” 
for serv ice procedures. 

Installation 

1. Tighten securing bolts to 22-35 ft 
lbs. 


Disc Brake Service (RD200C) 

The RD200C is fitted with a front disc 
brake slightly different in construction 
from that used on 250/350/400cc ma¬ 
chines. 

Observe precautions outlined at the 
beginning of the 250/350/400 disc brake 
section. 

Flushing and Bleeding procedures are 
the same as outlined for the larger ma¬ 
chines. 

Use DOT #3 or #4 brake fluid. 

PAD REPLACEMENT 

1. Remove the front wheel. 

2. Remove the phillips screw from the 
wheel side of the caliper, taking out the 
metal pad support and the outer pad. Re¬ 
move the inner pad. 



Remove the screw to remove the pad (RD200C) 
(Courtesy Yamaha Int. Corp ) 



Pads removed (RD200C) (Courtesy Yamaha Int. 
Corp.) 


3. Check pad thickness. Standard 
thickness is 15 mm (0.6 in.) for the inner 
pad and 12 mm (0.48 in.) for the outer. 

Replacement limit is 11 mm (0.44 in.) 
inner, and 7.5 mm (0.3 in.) outer. 

4. Smear the sides of the pads with a 
light coat of silicon grease before installa¬ 
tion. 


1 5 ♦ 0 1 mm 12 ♦ 0 1 mm 



Brake pad dimensions (Courtesy Yamaha Int. Com.) 

CALIPER 

The caliper is a one-piece type. 

Removal and Disassembly 

1. Remove the front wheel. Remove 
the brake pads. 

2. Disconnect the brake line at the cal¬ 
iper, blocking the end of the line to pre¬ 
vent fluid loss. 

NOTE .Apply the brake lever , keeping 
it on with tape or the like to prevent 
fluid leakage from the master cylinder. 

3. Unbolt and remove the caliper. 

4. Remove the rubber boot retaining 
ring from the caliper. Remove the boot. 

5. Remove the blind plugs from the 
wheel side of the caliper. Remove the 
circlips revealed by plug removal. 

6. Screw a 5 mm screw into the pins 
and pull them out. Remove the caliper 
bracket. 
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Homos mg ihe blind plugs (Courtuss Yamaha Ini 
Corp 



Removing tin* unli-*qiu'.tk shim (Courtesy Yamsiha 
Ini. Corp.) 



Rtmov inn the circlips (Courtesy Yamaha Ini. Corp.) 


7. Remove the anti-rattle spring. Re¬ 
move the anti-squeak shim. 

8. Apply compressed air at brake line 
fitting on the caliper to force out the pis¬ 
ton. Remove the piston dust seal and 
fluid seal. 

Inspection 

Refer to “Inspection” for the 
250/350/400 caliper, above. 

Assembly and Installation 

I. Assembly is the reverse of disas¬ 
sembly. Coat caliper walls, piston, and 
seals with clean brake fluid. 



Using a 5 mm screw to pull out the caliper pins 
(Courtesy Yamaha tut. Coqj.) 






Anti-rattle spring (1) and caliper (2) (Courtesy Ya¬ 
maha Int. Corp.) 


Caliper bracket and caliper (Courtesy Yamaha Int. 
Corp.) 



\nti-rattle spring Courtcss Yamaha Int Com.) 
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2. Use silicon grease on both sides of 
the anti-squeak shim. Install the anti¬ 
rattle spring as illustrated. Lubricate rub¬ 
ber/metal contact areas and caliper pins 
with silicon grease. 

3. Tighten caliper mounting holts to 
16-23 ft lbs. 

MASTER CYLINDER 

Refer to “Master Cylinder (Front)” for 
250/350/400 models, above. Procedures 
are similar. 

Wheel Bearings 

Removal of the wheel hearings neces¬ 
sitates removing the huh oil seals. These 


must he re place* tl with new ones upon 
reassembly. In addition, a drift with a 
hookgd end should Ik* used to remove 
the hearings. Refer to the illustration. 
Clean the outside of the huh before re¬ 
moval. 

DISASSEMBLY 

1 Remove the wheel and take out the 
brake plate (drym brakes). On disc brake 
wheels, remove the speedometer drive 
mechanism. 

2. Remove any dust covers, dust seals, 
or axle spacers fitted to either side of the 
hub. 

3. Pry out the oil seals on either side of 
the hub using a small screwdriver, or, 
preferably, an elbow-shaped tool. 



Prying out a wheel lx*aring oil seal 



Removing a wheel tearing from the huh with a 
hooked tool (Courtesy Yamaha tnt. Corp ) 

4. Using the hearing removal tool, or a 
suitable substitute, engage the hole 
drilled into the bearing spacer. Striking 
the removal tool with a hammer will 
drive out one wheel hearing. Alterna¬ 
tively, a straight punch may be used to 
remove the hearing. Move the spacer to 
one side as shown in the illustration and 
tap it out. 

5. Take out the bearing spacer and 
spacer flange. Driv e out the other hearing 
with a suitable drift. 

NOTE: On some models, espreiatty 
/iig/i mileage machines, the huh should 
he heated gently with a propane torch 
in the vicinity of the hearing bosses to 
facilitate removal. 
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ASSEMBLY 

1. Obtain a good grade of wheel bear¬ 
ing grease to lubricate the wheel bear¬ 
ings. 

2. Pack the grease in the bearing. A 
common method of doing this is to place 
a goodly amount of the grease in the palm 
of one hand. Taking the clean, dry, bear¬ 
ing, press one section of it into the 
grease. Turn the bearing until the grease 
has been deposited around the entire cir¬ 
cumference. The packing process is 
complete when the grease begins to 
come out of the upper side of the bearing. 
Place an amount of grease in the hub as 
well. 

3. Heat either side of the wheel hub 
with a propane torch as on removal of the 
bearings. Place one of the bearings in the 
hub, and make sure that it is seated. 

* Drive in the bearing using a tearing dri¬ 
ver, or a block of hard wood large enough 
to cover the whole l>earing. Tap lightly 
around the outer bearing race before 
driving it in to lx? sure that the bearing is 
started properly in the hub. 

NOTE: The bearings must be driven 

straight in; do not attempt to force in a 

cocked bearing. 

4. Fit the spacer flange and spacer, and 
install the other wheel bearing. 

5. Press in new oil seals on both sides 
of the hub. 

Wheel Balancing (RD400) 

Balancing of the alloy wheels on the 
RD400C is performed in the same man¬ 
ner as for conventional spoked wheels 
(See “Chassis” in the General Informa¬ 
tion section), except that balance weights 
must not be installed closer than 40 mm 
to the center line of the spokes. 


80 mm (3 15 irt) 


Don t install balance weight 

—- — vP 



Balance weight placement, RD4(X>C cast wheels 
(Courtesy Yamaha Int. Corp) 


FRONT FORKS 

Two basic types of forks are used: one 
for lightweights (200 cc and under) and 
most older bikes, and another type for the 
larger machines, including the RD200. 

The chief distinctions are the use of 
external fork springs on most of the 
light-weight forks with the exception 
of machines such as the RD125 and 
200B, and the method of securing the 
slider to the fork leg. Larger machines 
use an alien bolt in the bottom of the 
slider which threads into the damper, 
while others have a circular nut fitted to 
the top of the slider. The slider oil seal 
is pressed into the top of the slider nut, 
while on newer models an O-ring is 
also fitted to the lower end of the nut. 

The “heavyweight” fork type is used 
on such machines as the RD200C, DS7, 
R5/B/C, RD250-350.VB, and RD400. 


On all forks, the fork slider oil seals 
must be replaced each time the slider is 
removed from the fork inner tube. 

Removal and Disassembly 

HEAVYWEIGHT TYPE 

1. Support the front end of the ma¬ 
chine well off the ground. Remove the 
front wheel and the front fender. 

2. On disc brake models, unbolt and 
remove the brake caliper from the fork 
slider. 

3. Loosen the handlebar bolts just 
enough to allow the bars to be pulled 
back towards the rider to give access to 
the fork cap bolts. 

4. Each fork leg assembly is removed 
separately from the triple clamps. Loosen 
the fork cap bolt on one of the fork legs. 
As the bolt is removed, press down on it 
with your hand to prevent it from pop¬ 
ping ofT due to spring pressure. Remov e 
the cap bolt, the washer (if fitted), and 



1. Left fork slider 
2 Right fork leg iossembled) 

3. Oil seol 

4. Washer 

5. Snap-ring 

6. Damper circlip 

7 Piston 

8 Damper rad 

9. Fork tube 

10. Spring 

11. Dust cover 

12. Lower triple clomp cover 

13. Gasket 

14 Lower headlight brocket guide 

15. Upper heodlighf brocket guide 

16. Upper spring seot 

17. Spacer 

18. O-ring 

1 9 Cop bolt 
20 lower triple clamp 

21. Lower triple clamp pinch-bolt 

22. lockwasher 

23. Axle cop 

24 Axle copnut 

25 Lockwasher 

26 Slider alien bolt 

27 Gasket 

28. Fork droin plug 

29. Gasket 

30 Headlight brocket left) 

31. Headlight bracket right) 


\ 


25 

24 


Front fork assembly (RD350) (Courtesy Yamaha Int. Corp.) 
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spring spacer. Take out the upper spring 
seat and the lork spring. 

5. Loosen the upper and lower triple 
clamp pinch-holts lor the partial!) disas¬ 
sembled fork leg 

6. Grasp the fork slider for that fork 
leg and pull it sharply downward to free 
the fork tube from the triple clamps. Re¬ 
move the dust seal cover (DS7, R5) and 
the dust seal, h\ prying them ofl'thc top 
of the slider. 

7. Turn the fork leg upside down to 
drain oil the fork oil. 

8. Remove the axle cap from the bot¬ 
tom of the slider il fitted. The fork slider 
is secured to the fork tube by an alien 
bolt in the very bottom of the slider. Pull 
the slider and fork tube as far apart as 
possible, extending the assembly to its 
full length. Remove the slider alien bolt. 
An impact driver may be necessary. 

9. Pull the slider free of the fork tube. 

10. The slider oil seal will remain in 
place in the slider. To remove it, remove 
the snap-ring, the washer, and pry the 


seal out of the slider with a small screw¬ 
driver or hooked tool. 



Removing the fork slider alien boll (Courtesy Ya¬ 
maha Ini. Com.) 

11. Remove the circlip from the bot¬ 
tom of the damper, take off the piston, 
and remove the damper from the top ol 
the fork tube. 

12. Repeat the procedure with the 
other fork leg. 




Removing ihe fork slider oil seal (Courtesy Yamaha 
tnl. Corp.) 

13. If oid\ the fork slider oil seals need 
attention, the slider may be removed 
while leaving the fork tube assembly in 
place as follows: 

a. Drain the fork oil; 

b. Remove the front wheel, fendei, 
and the caliper on disc brake models; 

c. Pry lip the dust seal cover (if fit¬ 
ted), and the rubber dust cover from 
the top of the fork slider; 

d. Remove the axle cap if it is fitted; 

e. Pry out the oil seal snap-ring; re¬ 
move the washer; 

f. Remove the alien screw from the 
bottom of the fork slider and remove 
the slider from the fork tube; 

g. Assembly will be made easier if 
the fork cap bolts are removed to re¬ 
lieve fork spring tension. 

EXTERNAL FORK SPRING AND 
LIGHTWEIGHT TYPE 

With minor constructional variations, 
this type of fork is used on lightweight 
machines and on early 200-350 ec mod¬ 
els such as the R3, DS6, YDS-series, CS- 
series, RD125 and 200B. 

The fork slider is secured to the fork 
inner tube by a large circular nut. The 
slider oil seal is also located in this nut. 
Some models have an 0-ring in the bot¬ 
tom of the nut as well. 

1. Support the front wheel well off the 
ground. Remove the front wheel and 
fender. 

2. Remove the fork cap filler bolt, 
washer, and O-ring (if fitted). 



gggC wrnmrn 


From fork assembly (RDI25B Rt)2(X)B) (Courtesy 
Yamaha Int. Com ) 


1. Fork Uider, left 

9 Circulor nut 

17. Woiher 

25. Pinch bolt 

2. Fork tlider, right 

10. Oil teal 

18. Fork filter bait 

26. lock wather 

3. Fork tpring 

11. Out! teal 

19 lower triple clomp 

27. Headlight bracket, left 

4. Spring wather 

12 Cover, left 

20. Cable bracket 

28. Heodlight bracket, right 

5. Spocer 2008 

13 Cover, right 

21. Balt 

29. Reflector 

6. Fork tube 

14. Catkel 

22. Wather 

30. lackwather 

7. Sliding bulhing 

15. Grommet 

23. Drain plug 

31. Wather 

8 O-ring 

16 O-ring 

24. Goiket 

32 Plug 
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External spring fork components (Courtesy Yamaha 

Int. Corp ) 

3. Loosen the upper and lower triple 
clamp pinch-bolts for one of the fork legs. 
Grasp the slider and pull sharply down¬ 
ward to free the fork leg from the triple 
clamps. 

4. Remove the fork boot or slider dust 
seal, upper spring seat, fork spring, 
spring guide (if fitted), and lower spring 
seat from the fork tube, or remove the 
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inner fork spring from the fork tube. 

5. Drain the oil out of the top of the 
fork tube. 

6. To disassemble the fork leg, a de¬ 
vice must be used to clamp the slider nut 
so that it can be turned. In many cases, a 
large heater hose clamp will work. 
Tighten the heater hose clamp around 
the slider nut; a piece of old inner tube 
should be used beneath the clamp to pro¬ 
tect the chrome. Clamp the slider in a 
vise, preferably by the axle lug. Unscrew 
the slider nut and remove the slider from 
the fork tube. 

An alternative method requires clamp¬ 
ing the slider nut in a vise (protected 
with rubber padding or the like), and un¬ 
screwing the slider from it as shown in 
the illustration. 

A strap wrench on the slider nut, if one 
is available, is the easiest method. 



Removing the fork slider circular nut (Courtesv Ya¬ 
maha Int. Corp.) 


7. Remove the slider nut with the oil 
seal by the top of the fork tube, followed 
by the sliding bushing. The oil seal, 
which must lx* replaced, can be pried out 
of the circular nut with a small screw¬ 
driver or hooked tool. 

8. Repeat the procedure with the other 
fork leg. 

Assembly and Installation 
ALL MODELS 

1. Assembly is the reverse of the disas¬ 
sembly procedure. Xote the following 
points. 

2. All O-rings, oil seals, and felt 
washers must be replaced. 

3. Slider oil seals should be pressed 
directly into the slider or circular nut (de- 
pendingon fork type) with a suitable drift 
which will cover the whole seal. This 
will minimize chances of distorting the 
seal when installing it and will allow it to 
be fully seated. On some models, the old 
seals can be used to drive in the new. 

4. Grease the lips of the oil seals l>e- 
fore installing on the fork tubes. After in¬ 
stalling the slider on the fork tube, check 
that it can move smoothly up and down. 

5. When installing the tubes in the tri¬ 
ple clamps, ensure that the top of the 
tubes are flush with the top surface of the 
upper triple clamp. Tighten the upper 
and lower triple clamp pinch-bolts se¬ 
curely. 

6. Refill each fork leg with the proper 
viscosity and quantity of oil. 


STEERING STEM 
Bearing Adjustment 

1. The steering stem bearings are un¬ 
caged Va in. balls. They are adjusted by 
means of a ring nut beneath the upper 
triple clamp. 

2. To check bearing adjustment, sup¬ 
port the front wheel off the ground. Grasp 
the tip of the front fender, place your 
other hand beneath the lower triple 
clamp at the frame lug. 

3. Attempt to move the forks by pull¬ 
ing up on the front fender. If play or 
movement can be felt at the lower triple 
clamp, the bearings are too loosely ad¬ 
justed or worn. 

4. Turn the forks slowly from lock-to- 
lock. Movement should be smooth, si¬ 
lent, and effortless. If any binding or un¬ 
even movement is felt, the balls and 
races are either too tightly adjusted or are 
worn. If the steering feels uniformly stiff, 
the bearings are too tightly adjusted. If 
any noise is noted, the bearings are dam¬ 
aged, or some are missing. 

5. With the front wheel off the ground, 
release the front forks from a few degrees 
ofT the centered position. The forks 
should fall freely to either side of their 
own weight. If they will not, the bearings 
are too tightly adjusted, the steering stem 
is bent, the races are extremely worn, or 
some of the balls are missing. 

6. Bearings can !>e adjusted with a 
hammer and blunt punch or pin wrench 
on the adjuster nut after removing the 
upper triple damp. 

7. Tighten or loosen the adjuster nut a 
little at a time until the steering stem ad¬ 
justment conforms to that outlined above. 

8. If proper adjustment is not possible, 
the bearings and races will probably 
need to be replaced. 



Adjusting the steering stem bearings (Courtesv Ya¬ 
maha Int. Corp.) 

Removal 

1. Disconnect the cables, remov e the 
electrical switches from the handlebars; 
unbolt and remove the handlebars from 
the motorcycle. 

2. Unbolt the instruments from the 
upper triple clamp and lav them carefully 
aside. Unbolt the headlight from the 
brackets and allow it to hang by the wir¬ 
ing harness. 

3. Remove the front wheel, fender, 
brake caliper (if disc brake), and remove 
both fork legs from the triple clamps. 


4. If a friction steering damper is fit¬ 
ted, remove the damper plate cotter pin 
beneath the lower triple clamp. Unscrew 
the damper rod and remove it. Remove 
the damper plate bolt and lockvvasher 
and the damper plates. 

5. Loosen the upper triple clamp 
pinch-bolt behind the large triple clamp 
nut. Then remove the nut, the spring on 
models with a steering damper, and the 
large washer. 

6. The upper triple clamp can now be 
remov ed. Tap upwards on the underside 
of the triple clamp with a plastic mallet 
until it is free. 

7. Remove the headlight brackets. 
Since the steering head ball bearings are 
uncaged, it is likely that some will drop 
out of the races when the steering stem is 
lowered. Therefore, if the bearings are 
going to be reused, cover the ground be¬ 
neath the assembly with a drop cloth. 

8. With a hammer and punch, loosen 
the bearing adjuster nut until it can be 
turned by hand. Support the lower triple 
clamp with one hand while unscrewing 
the adjuster nut until it can be removed 
from the steering stem. 

9. Remove the dust cover and the 
upper steering stem race. 

10. Carefully lower the steering stem 
out of the frame lug. The top bearing 
balls should remain in the steering lug 
race. The lx>ttom bearing balls should 
remain in the lower steering stem race. 

Inspection and Installation 

1. Before removing them, note the 
number of balls fitted to each race. The 
number may be different for the top and 
bottom races. 

2. Remove the balls and wash them in 
a suitable solvent. Clean off the bearing 
races as well. 

3. Inspect the bearing balls for rust, 
pitting, indentations, flat spots, or cracks. 
Rather than replacing individual dam¬ 
aged balls, both ball sets should be re¬ 
placed, and the races as well. 

4 The bearing race surfaces should be 
free of rust or corrosion, and smooth. Run 
your finger around the races. Any in¬ 
dented marks, ripples, or wear would in¬ 
dicate replacement of the races. If this is 
necessary, replace the balls as well. 

5. The bearing races in the steering 
lug are removed with a hammer and 
punch. Installation should be made with 
a block of wood and a hammer to avoid 
damaging the races. The bearing race on 
the steering stem may have to be re¬ 
moved with a hammer and chisel. 

6. To install, put a thick layer of bear- 



Removing the top frame lug race 
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Steering stern assembly (R1)250, 350) (Courtesv Yamaha Int. Corp.) 


mg grease on the top frame lug race and 
on the lower steering stem race. Embed 
the bearings in the grease, ensuring that 
the correct number of balls are fitted. In¬ 
stall the steering stem replacing the top 
race, dust cover, and adjuster nut. 
Tighten the nut until slight resistance is 
felt, then adjust it so the steering stem 
will fall to either side of its own weight 
when released from a few degrees from 
the centered position. 

7. Reassemble the rest of the front end 
in the reverse of the removal procedure. 
Check bearing adjustment as described 
alrove. 


SWING ARM 

The swing arm is mounted bv means of 
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bushings which tend to wear after many 
miles. The rate of wear will increase if 
the machine is used over rough terrain. 
For street machines, Yamaha recom¬ 
mends replacement of the swing arm 
bushings every 6,000 miles However, if 
a check of the bushings reveals that wear 
is minimal, this interval can be extended. 

Inspection 

1. To check the condition of the swing 
ami bushings, remove the rear wheel and 
sprocket and unbolt the lower shock ab¬ 
sorber mounts. 

2. Check for play by grasping the end 
of the swing arm firmly and attempting to 
move it from side-to-side. Play should be 
nil. If there is any, the swing arm should 
be removed and the bushings replaced. 

3. Measure the distance between the 
top and lxittom shock absorber mounts on 


both sides. The two measurements must 
be identical, or the swing arm will have 
to be.replaced or fixed. 

4. Check that the rear wheel mounting 
plates are parallel. 

The swing arm is most likely to lie 
damaged if the machine is operated for 
any length of time with a broken or other¬ 
wise defective shock absorber. 

Removal and Installation 

1. Remove the rear wheel, sprocket 
hub, and chain guard. Unbolt the shock 
absorlrers from the swing arm. 

2. Remove the swing arm pivot shaft 
nut. Push or tap out the shaft; turn the 
swing arm sideways, and remove it from 
the machine. 

3. Remove the dust covers from the 
ends of the swing arm tube if fitted. Note 
the location and number of any shims be¬ 
neath the dust covers. 

4. Remove the bushings, tapping them 
out with a long punch and hammer if nec¬ 
essary. Remove the spacer. Once bush¬ 
ings are removed, they should lie re¬ 
placed. Check the shaft for wear and 
replace it if there is any evident. 

5. Lubricate new bushings with a good 
chassis grease. Press in one bushing, refit 
the spacer, and install the other bushing. 

6. Install the swing arm on the ma¬ 
chine. After tightening the swing arm 
pivot shaft nut, move the swing arm up 
and down to ensure that movement is 
smooth and effortless. 

REAR SHOCK ABSORBERS 

1. Shock absorlxrs are sealed units 
which cannot be disassembled. If defec¬ 
tive, they must be replaced. 

2. If a shock leaks oil or is damaged in 
an accident (such as bent shaft, dented 
body, etc.), replace it. 

3. To check a shock which is removed 
from the machine, place the bottom end 
on the ground and use the weight of your 
body to compress it as much as possible. 
Release the shock and note the rebound 
behavior. If the shock returns quickly at 
first, then slowly returns to the normal 
length, it is serviceable. If it returns to its 
normal length all at once, it should be re¬ 
placed. Note that shock absorbers should 
always be replaced in pairs. 


Torque Specifications 


Stud Stir (mm) 

Torque (Jt Ibi) 

0 

7.5 

7 

11.3 

8 

15.0 

10 

25.0-28.2 

12 

28.2-33.5 

14 

33.5-37.5 

17 

41.7-50.0 

Axle Nuts 

41.7-50.0 
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MODEL COVERAGE 

XS 360 C XS 400-2E 

XS 360-2D XS 400 F/2F 

XS 400 D XS 400 G/SG 

XS 400 E XS 400 H 
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General Specifications 



VVJnr 

V W*>D 

Utll'f 

x S4m M 


XS400G/SGJI 

Engine 

Type 

»r cooled SOHC twin 

air cooled SOHC twin 

air cooled SOHC twin 

air cooled SOHC twin 

air cooled SOHC twin 

air cooled SOHC twin 

Displacement (cc CO 

35821 6 

392 2 3 9 

39 2 23 9 

392 23 9 

39223 9 

392 23 9 

Bore * Stroke (mm in) 

66 0 * 52 4 2 53 * 2 06 

69 0 x 52 4 2 72 * 2 06 

69 0 * 52 4 2 72 x 2 06 

69 0 x 52 4 2 72 x 2 06 

69 0 x 52 4 2 72 x 2 06 

69 0 x 52 4 2 72 x 2 06 

Compression ratio 

87 t 

92 1 

93 1 

94 1 

93 1 

93 1 

Starting system 


electric end kick 

electric and kick 

kick 

1 

electric and kick 

Ignition system 

battery and coil 

beltery and coil 

battery and coil 

battery and coil 

battery and coil 

transistor 

Lubrication system 

wet sump 

wet sump 

wet sump 

wet sump 

wet sump 

wet Sump 

Carburet on 

Mikuni 0S34 

Mikum BS34 

Mikum BS34 

Mikum BS34 

M.kum BS34 

Mikum BS34 

Transmission 

Clutch lype 

wet multi-plate 

wet multi-plate 

wet. multi-plate 

wet multi-plate 

wet. multi-plate 

wet multi-plate 

No speeds 

6 

6 

6 

6 

6 

6 

Primary reduct on 

78 24 (3 250) 

78 24 (3 250) 

78 24 (3 250) 

78 24 (3 250) 

78 24 (3 250) 

78 24 (3 250) 

Secondary reduction 

40 16(2 500) 

37 16(2 312) 

37 16 (2 312) 

37 16 (2 312) 

37 16 (2 312) 

3616 (2 312) 

Gear ratios 

1st 

3514 (2 500) 

35 14 (2 500) 

3514 (2 500) 

35 14 (2 500) 

3514 (2 500) 

35 14 (2 500) 

2d 

32 10 (1 777) 

32 18 (1 777) 

3218 (1 777) 

32 18 (1 777) 

3218 (1 777) 

3218 (1 777) 

3rd 

29 21 (1 380) 

29 21 (1 380) 

29 21 (1 280) 

29 21 (1 380) 

29 21 (1 380) 

29 21 (1 380) 

4th 

27 24 (1 125) 

27 24 (1 125) 

27 24 (1 125) 

27 24 (1 125) 

27 24 (1 125) 

27 24 (1 125) 

5th 

25 26 (0 961) 

25 26 (0 961) 

25 26 (0 961) 

25 26 (0 961) 

25 26(0 961) 

25 26(0 961) 

6th 

2530 (0 8666) 

20 30 (0 866) 

26 30 (0 866) 

26 30 (0 866) 

26 30 (0 866) 

26 30 (0 866) 

Chassis 

Frame 

semi-double cradle 

semi-double cradle 

semi-double cradle 

semi-double credle 

semi-double cradle 

semi-double cradle 

Caster 

26 30 

26 30 

27 

26 30 

2T 

27 30 

Trail (mm in ) 

81 3 2 

85 3 4 

84 3 3 

81/3 2 

84 3 3 

67 3 4 

Front suspension 

telescopic lork 

telescopic fork 

telescopic fork 

telescopic lork 

telescopic lork 

telescopic lork 

Rear suspension 

swing arm shock 

swing arm shock 

swing arm shock 

swing emvshock 

swing arm shock 

swing arm shock 


absorber 

absorber 

absorber 

absorber 

absorber 

absorber 

Tire sue 

Iront 

300 * 18 

3 50 * 18 

3 00 x 18 

3 00 x 18 

300 x 18 

3 00 x 18 (tubeless) 

rear 

3 50 * 18 

3 50 * 18 

350 x 18 

3 50 x 18 

3 50 x 18 

120 90-16 63S 
(tubeless) 

Fuel capacity (gat 1) 

29 11 

29 11 

3 7 14 

29 11 

3 7 14 

3 7 14 

Overall Dimensions 

Length (mm in ) 

204580 5 

2025 79 7 

206581 2 

2025 79 5 

206581 2 

2065 81 2 

Width (mm in ) 

845 33 3 

845 33 3 

865 34 1 

845 33 3 



Height (mm in ) 

1100 43 3 

110043 3 

1140 44 9 

1100 43 3 

<t 

* 

Seat Height (mm in ) 

80031 5 

81532 1 

780 30 7 

81532 1 

780 30 7 

77030 3 

Ground clearance (mm in ) 

1556 1 

15059 

15059 

15059 

15059 

135 5 3 

Dry Weight ikg lbs) 

T 

16 4 367 

168 370 

155 342 

j* 

* 


XS360C electric and Kick 
XS360-2D kick 
XXS360C 159 350 
XS360-2D 15a 337 
i XS400F eleciric and kick 
XS400-2F kick 


• XS400F 865.34 1 
XS400-2F 84533 3 

®XS400F 1140 44 9 
XS400-2F 1130 44 5 

• XS400F 168/370 
XS400-2F 159 351 


® XS400G 860 33.9 
XS400SG 070 34 3 
XS400H 860 33 9 
® XS400G 110543 5 
XS400SG 1140 44 9 
XS400H 110543 5 


(DXS400G 166 366 
XS400SG 169373 
XS400H 167 366 


SERIAL NUMBER LOCATION 

In order to prevent possible confusion when 
ordering parts, always refer to the engine and 
frame serial numbers. 

Tile frame number is stamped on the right 
side of die steering lug, while the engine 
number is located on a raised boss just be¬ 
hind the right cylinder on the top of the 
crankcases. 



Frame serial number location 
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Engine serial number location 


MAINTENANCE 

NOTE: Common maintenance procedures 
are explained in detail in "General Infor¬ 
mation " 

LUBRICATION 
Motor Oil 

When the average air temperature is above 
5° C (-41° F), use Yanialwbe 4-stroke oil, or 
SAE 20W-40. service rating ”SE. * or "SE. 

When the air temperature is consistcnth 
below 15 C (59 E), use SAE I0W-30. service 
rating "SE" or “SE." 

Straight grades can also be used according 
to ambient air temperatures as given in the 


"Recommended Lubricants" chart at the end 
of this section. 



Maintain the oil level between the upper and 
lower dipstick marks (A and B) 


Checking Oil Level 
XS400GSG-ON 

1 A sight glass in the crankcase is pre¬ 
sided to enable the nder to check oil level at 
a glance When checking, the motorcycle 
should lx* parked on the centerstand on a 
level surface. 
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2. Oil should be checked when the engine 
is warm. After shutting it off, let the machine 
sit for a few minutes. 

3. Maintain the oil level between the 



Oil level sight glass 


upper and lower level marks inscribed on the 
crankcase. If the oil level is too low', remove 
the filler cap and add enough oil to bring the 
level up to the upper level mark. Do not 
overfill. 

OTHER MODELS 

1 A dipstick is provided to check the oil 
level. 

2. The motorcycle should be parked on 
level ground and put on the centerstand. 

3. Unscrew and remove the dipstick and 
wipe it off. Reinsert the dipstick, allowing it 
to rest on the treads of the hole. Oil level 
should be between the maximum and 
minimum marks on the stick. If the oil level 
is too low, add enough oil to bring the lexel 
up to between the marks. Do not overfill the 
crankcase. 


Changing Oil 

1. The recommended oil change interval 
is 2,000 miles or every 3 months, xvhichever 
comes first. 

2. Oil should be changed when the engine 
is warm. This ensures more complete drain¬ 
ing and makes it more likely that the oil will 
carry’ off any particulate matter with it. 

3. Remove the dipstick. Place a suitable 
container (at least 2 Vi qt. capacity) beneath 
the engine and reinox e the drain plug. Allow 
the oil to drain off for several minutes, then 
install the drain plug and tighten it securely. 
Proper torque is 25-29 ft lbs. 

4. Remoxe the oil filter screen and the oil 
filter if it is time to service them (see below). 

5. Add 2.1 qts. (2.0 1) of the recommended 
grade and viscosity oil to the crankcase. If the 
filter has been changed, add 2.4 qts. (2.3 1). 

6. Start the engine and let it run for a fexv 
minutes. Then shut it off and check the oil 
lexel xvith the dipstick. Add additional oil, if 
necessary’, to bring the lexel to betxveen the 
lexel marks on the dipstick. 


Oil Filter 

1. The disposable oil filter element should 
be replaced at ex-ery other oil change: 4,000 



Crankcase drain plug (arrow). Filter screen bolts (0) 


miles or exery 6 months, whichever comes 
first. 

2. Drain the oil as outlined alxne. 

3. Remoxe the oil filter housing bolt and 
remoxe the housing and filter element Have 
a container placed beneath the filter housing 
prior to removal to catch any oil which might 
drip out. 

4. Clean the inside of the filter housing 
prior to fitting a nexv filter element. 

5. Install the new element and refit the 
housing. Tighten the housing bolt to 10-12 ft 
lbs. Do not overtighten. 

6. Fill the crankcase with 2.4 qts. (2.3 1) of 
the recommended grade and viscosity oil. 

7. Run the engine for sexeral minutes and 
check for leaks. 


Filter Screen 

1. The XS360 and XS400 are fitted xvith an 
oil filter screen in the sump. The screen 
should lx? removed and cleaned exery other 
time the oil is changed exery 4,000 miles or 
6 months, xvhichever comes first. 

2. Drain the oil as outlined above. 

3. Remoxe the six bolts which secure the 



Oil filter bolt 


oil filter screen and pull it out. Haxe a con¬ 
tainer beneath the screen cox er to catch any 
oil which will drip out. 

4. Clean the screen in a safe solvent and 



Removing the filter screen 


use a reasonably soft brush, if necessary’, to 
remoxe any foreign matter trapped on it. 
Check the condition of the gasket and replace 
it if necessary. Bloxv dry and reinstall, tight¬ 
ening the coxer bolts gradually and evenly. 
Proper torque is 4.5-6.0 ft lbs. 

5. Refill the crankcase xvith oil. Check for 
leaks. 

Front Forks 

1. Yamaha fork oil, SAE 20\V motor oil, 
or SAE I0W-30 motor oil is recommended 
for all forks. 



Front fork oil dreln plug 


Oil viscosity can be varied if slightly stiffer 
or less stiff fork action is desired. Special 
types of oil designed specifically for motor¬ 
cycle forks can also be used, although care 
must be taken to flush the forks thoroughly 
when changing types or brands of fork fluid, 
since some may be incompatible with others. 

2. After an initial change at 2,000 miles, 
the fork oil should be changed at 10,000 
miles intervals. 
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Removing the rubber fork cap 


3. Fork capacities arc* as follows: 


XS360 

XS400D 130 oc (*4.4 oz.) 

XS400-2E 


XS400E 

XS400F, 2F 142 cc(4.8 oz.) 

XS400G, SG-ON 


Note that the amounts shown are to be 
added to each fork leg. 

4 Support the front wheel off the ground 
by placing a jack or the like beneath the 
engine. 

5. Remove the rubber caps at the tops of 
the fork legs. Press down the fork caps 
slightly with a screwdriver or similar in¬ 
strument, and remove the snap rings. Re¬ 
move the fork caps. Pull out the fork springs. 

6. Place a suitable container beneath one 
of the fork sliders and remove the drain 
screw. After most of the oil has drained off, 
pump the slider up and down a few times to 


Fork filter cap 



remove any oil remaining in the forks. Check 
the condition of the drain plug gasket and 
replace it with a new one if necessary. Refit 
the d rain screw and tighten it securely. 

Repeat the procedure with the other fork 
leg.^ 

7. Examine the drained oil. If it contains 
water or is exceptionally dirty, it may be that 
the fork dust covers are damaged and allow¬ 
ing foreign matter to get past. This will also 
damage the fork seals quickly. Check that the 
dust co\ crs are properly secured and replace 
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them if they are cracked, ripped, or other¬ 
wise damaged. 

8. Add the proper quantity of oil to each 
fork leg. 

9. Check the condition of the fork cap o- 
rings, and replace them if they are damaged. 
Refit the springs, fork caps, snap rings and 
rubber caps. 

10. After several miles of operation, check 
tlie area around the fork slider seals for leaks 
or seepage. Even a minimal amount of seep¬ 
age will require replacement of the seals. A 
coating of grime building up in this area over 
a period of time is also indicative of ineffec¬ 
tive seals. 

Chassis Lubrication 

1. The swing arm pivot is fitted with two 
grease nipples which should be lubricated 
w ith chassis grease every 2,000 miles. Apply 
grease until it shows at both ends of the 
swing arm pivot 



Swing arm grease fitting 


2. Wheel and steering head bearings are 
lubricated with hearing grease, the service 
interval being 8,000 miles. 

SERVICE CHECKS AND 
ADJUSTMENTS 

Drive Chain 

1. On 1976-78 models, the chain should 
have about 10-20 mm (0.4-0.8 in.) of total 
up-and-down free-play measured in the mid¬ 
dle of the lower chain run. 

On 1979-81 models, chain free-play 
should be 30-35 mm (1.2-1.4 in.). 

2. before cheeking or adjusting the chain 
slack, the following conditions should lx* 
met 

a. The motorcycle should lx* placed on 
lx)th wheels with a rider sitting with his 
weight on the seat. 

b. The transmission should be placed in 
neutral, 

c. The chain should be clean and well- 
lubricated, 

d The chain should have been chocked 
for any tight spots by slowly rotating the 
wheel and checking for variances in the 
chain tension at different points. If a tight 
sjx)t exists, the chain tension should be ad¬ 


justed to the prescribed free-play at the 
tight spot Note, however, that such ucon- 



Cheirt play la the total up and down movement 
measured In the middle ot the lower chain run 



Chain adjusting bolt and swing arm alignment 
marks 


dition is indicative of a worn chain and 
probably worn sprockets, which should be 
replaced as soon as possible. 

3. To adjust the chain, first back off the 
rear brake adjuster nut on drum rear brakes. 

4 Remove the axle nut cotter pin and 
loosen the axle nut several turns. Loosen the 
locknut on each chain adjuster bolt. 

5. Turn each of the adjuster bolts in or out 
by equal amounts until the chain tension is 
approximately correct. 

6. Check w-heel alignment by means of the 
aligning marks inscribed on lx)th sides of the 
sw-ing arm. Be sure that both adjusters are 
lined up with the same mark on each side. If 
not, turn one of the adjuster bolts in or out so 
that alignment is achieved. 

7. Tighten the axle nut and adjuster bolt 
nuts and check the chain tension. Correct if 
necessary. After adjustment is correct, 
torque the axle nut to 50-72 ft lbs. 

Fit a new' cotter pin. Readjust the rear 
brake on drum brake models. 


Clutch 

F Cable adjustment must always lx* main¬ 
tained at the proper specification. If the cable 
has insufficient free-play, the clutch will slip 
and rapidly burn out. If it has too much play, 
the clutch w'ill not completely disengage, 
resulting in hard shifting and creeping at 
stops. 

2. Use the cable adjuster at the handlebar 
to maintain the correct amount of cable slack. 
The clutch hand lever should be able to lx* 
moved 2-3 mm (0.08-0.12 in.) measured be¬ 
tween the lever and the lever holder before 
the clutch lx*gins to disengage. 

If clutch operation is not satisfactory after 
making this adjustment, proceed as follows. 

3. Screw- the cable adjuster at the lever in 
all the way thus increasing cable free-play. 

4. Remove the clutch adjuster cover plug. 
1-ooscn the clutch adjusting screw- locknut. 

5. Turn the adjusting screw clockwise 
until a slight resistance is felt, then turn it 
counterclockwise V « turn. Holding the screw- 
in this position, tighten the locknut. 
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Clutch cable free-pley (arrow) should be 2-3 mm 
(0.08-0.12 In.) 


6. Turn the cable adjuster out until there 
is about 2-3 mm (0.08-0.12 in.) of free-play 
in the hand lever. Tighten the locknut on the 
cable adjuster. 



Clutch adjuster screw and locknut 


Throttle Cable 

1. The throttle cable is fitted with an ad¬ 
juster at the twist-grip. The twist-grip should 
be able to be rotated approximately 10-15° 
(3-5 mm [0.12-0.20 in.]) before the throttle 
slides begin to open. 

2. Use the cable adjuster at the handlebar 
to make and maintain this adjustment. To 
check that the cable has sufficient slack, start 
the engine and turn the forks slowly from 
lock-to-lock. Idle speed must not increase. If 
it does, it indicates that the cable has insuf¬ 
ficient free-play, is incorrectly routed, or is 
binding at some point. 

3. For complete carburetor adjustments, 
refer to “Tune-Up." 



Brakes 
FRONT DISC 

Disc brakes need little attention other than 
a periodic check of the fluid level and of pad 
wear: 

1. Check the brake fluid level relative to 
the loVver level line inscribed on the see- 
through master cylinder reservoir. If the 
fluid level is below the inscribed line, add 
enough DOT 3 type brake fluid to bring the 
level up to the mark. Reinstall the master 
cylinder reservoir cap and tighten the screws 
securely. 

NOTE: The fluid level will drop slightly as 

the pads wear. 

2. To check brake pad wear, remove the 
wear indicator cap on the caliper. The pads 
should l>e replaced as a set if either of them is 
worn to the red limit line inscribed on them. 

Refer to “Chassis," for brake system ser¬ 
vice procedures. 

3. If the brake lexer feels spongy, or if 
brake effectiveness has been reduced, a pos¬ 
sible cause is air bubbles in the lines. To 
remedy this, bleed the system. This proce¬ 
dure can also be found in the “Chassis," sec¬ 
tion. 

-4 The brake lever should haxe about 
13-25 mm (0.5-1.0 in.)of moxement which is 
measured at the tip of the lexer. 

I^exer movement is adjustable by means of 
an adjusting screxv near the lexer holder. 
Once set properly, the lexer travel xvill not 
ordinarily need readjustment. If lexer travel 
Incomes excessive, it is more probable that 



Front master cylinder brake fluid level line 


the system needs to be bled or has some 
other fault. Adjusting brake lexer travel xvill 
not remedy any brake system shortcomings. 



Check brake pad wear here 



Brake lever adjusting screw 


REAR DISC 

1. The transparent master cylinder alloxvs 
inspection of the fluid lexel without remov¬ 
ing the master cylinder cap If the fluid level 
is Ixdow the lexel mark, remove the cap and 
diaphragm and add enough DOT 3 brake 
fluid to bring the lexel up to the mark. Rein¬ 
stall the diaphragm and cap and tighten it 
securely. 



Rear master cylinder brake fluid level line 



Brake pedal height adjusting bolt (lower) and 
brake rod adjuster locknut 


2. Pad xvear can easily be checked by vi¬ 
sual inspection. Replace the pads as a set if 
either of them is worn to the red limit line. 

3. To adjust brake pedal height and free- 
plav, loosen the height adjuster bolt locknut. 
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Throttle cable adjuster 
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Turn the adjuster bolt in or out so that the 
top ol the pedal is about 12-IS min (0.5-0.7 
in.) below the top surface of the foot|X»g rub¬ 
ber Tighten the adjuster bolt locknut. 

Ixxisen the brake rod adjuster locknut and 
turn the brake rod until there is noticeable 
free-play l>etween the rcxl and the master 
cylinder. Turn the brake rod in until it just 
touches the master cylinder, than back it out 
alxmt 1 Vx turns. Tighten the locknut. 

CAITION The pin hole mark on the 

brake rod must not show above the lock¬ 
nut 

This adjustment should yield brake pedal 
free-play of 13-15 nun (0.5-0.G in.). 

FRONT DRUM 

1. The brake should be adjusted so that 
the lever has 5-8 mm ^02-0.3 in.) of free 
movement measured between the lever and 
the lever holder before the linings contact 
the drum. 

2. The brake can be adjusted with either 
the cable adjustor at the brake plate or the 
adjustor on the handlebar. Loosen the lock¬ 
nut and turn the adjustor out to decrease 
brake lever movement. It is recommended 
that major adjustments be made with the ad¬ 
juster at the brake plate and finer adjust¬ 
ments with the handlebar adjustor. 



c 


Brake lever free-play showing cable adjuster and 
locknut (1 and 2) 



Brake plate adjuster and locknut (1 and 2) 


REAR DRUM 

1. On early models with rear drum 
brakes, brake lining wear c«m be determined 
by means of the wear indicator pointer fitted 
to the brake lever on the hub. 11 the pointer 
lines up with the red slash mark when the 
brake pedal is fully applied, the linings are 
worn as far as possible for elFective braking 
and should now be replaced. 

On late drum-brake mtxlels, an inspection 
plug is fitted to the brake plate to allow direc t 
inspection of the linings. The\ should be re- 
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The brake padal should hava about 1 Inch of 
movamant bafora tha linings contact tha drum 


placed when worn to less than 2 mm (0.08 
in.). Thickness of new linings is -1 mm (0.16 

in.). 



Rear breke adjusting nut 


2. Observe the angle formed by the brake 
lever on the hub and the brake rcxl when the 
brake is fully applied. When the lever and 
rod form an angle greater than 90°, the shoes 
should be checked for wear as they probably 
are worn to the point of needing replace¬ 
ment. 

3. The rear brake should be adjusted so 
that there is approximately 25 mm (1.0 in.) 
free-play at the pedal before the linings con¬ 
tact the drum. Adjust by turning the nut on 
the brake rod. When adjustment has been 
made, be sure that the nut is seated proi>erly 
on the brake lever pin. Also, check the 
operation of the brake light sw itch. 

4. Brake pedal height can be adjusted by 
means of the stopper bolt and locknut pro- 
sided. Hie pedal height can be adjusted to 
suit persona] preference, but it should gen¬ 
erally be about V4 in. measured between the 
top of the rubber footpeg and the top of the 
brake* pedal. 

Be* sure to check brake adjustment and 
brake light operation after making any 
change in the pedal height. 


Brake Light Switches 

The switches should be checked for opera¬ 
tion after the brakes are adjusted. The rear 
brake light switch and adjuster nut are 
mounted on a slotted bracket. The* rear 
switch is adjusted by holding the switch and 
turning the adjuster nut to effect adjustment. 
Moving the swatch up on the bracket allows 
the brake light to turn on sooner. Moving it 
down allows the light to turn on later. Do not 
turn the switch to effect adjustment as the 
wires will become tw isted and may break 


The front disc brake switch is activated by 
the pressure of the brake fluid in the brake 
line. This switch is not adjustable, if defec¬ 
tive, it must lx* replaced. 

Headlight Adjustment 

1. Set the machine about 25 feet away from 
a wall, preferably of a color which reflects light 
well. 

The machine should be off the stand, and 
with a rider putting his weight on the ma¬ 
chine as in operation. 

2. Switch on the high l>eam. The head¬ 
light high beam should be parallel to the 
ground and should hit the wall directly in 
front of the machine. 



Headlight lateral adjustment screw 

3. Vertical adjustment is made by first re¬ 
moving the headlight rim anchor screw and 
removing the headlight by prying at the 
point provided at the bottom. Slightly loosen 
the two headlight shell mounting nuts and in¬ 
stall the headlight. Adjust the headlight by 
pivoting the shell up or down as needed 
Remove the headlight and tighten the two 
mounting Ixilts. Install the headlight and 
tighten the anchor screw. 

4. Lateral adjustment is accomplished by 
turning the adjusting screw on the side of the 
headlight Tighten the screw to move the 
lx>am to the right, loosen it to move the lx*am 
towards the left 

FUEL SYSTEM 

Fuel system maintenance involves cleaning 
the petcock fuel filter screen, cleaning or 
replacing the air filter elements, and cleaning 
the carburetors. 

The normal serv ice interval is 2,0(X) miles. 


Petcock 

The petcock is the vacuum-activated type 
which incorporates a mesh filter inside the 
gas tank 



Petcock securing screws 
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1. Set the petcock to the “RES” position. 
Disconnect the fuel line from the petcock 
and the vacuum line from the manifold. 

2. Remove the gas tank Drain off the fuel. 

3. Unscrew the petcock securing nut or 
two phillips screws depending upon the 
method of fastening, and pull off the petcock. 

4. Clean the filter screen in a solvent. Be 
sure to remove any foreign matter trapped in 
the screen as this will impede fuel flow. If the 
screen cannot be cleaned, or if it ik punc¬ 
tured or otherwise damaged, it should be re¬ 
placed. 

5. Check the sealing washer and replace it 
if it is damaged. 

6. Install the petcock. After the tank is 
refitted, check for leaks before operating the 
motorcycle. 

Air Filters 

1. Remove the side covers. 

2. Loosen the carburetor clamp. Remove 
the element case holder screw, take off the 
securing band, and remove the element case. 

3. Remove the case screws and separate 
the case halves, removing the filter element. 

4. Blow out the elements from the inside 
with compressed air. 

NOTE: After several such cleanings, the 
elements should he replaced with new 
ones. The service interval for replacement 
will depend upon the amount of dirt build¬ 
up on the elements. 

5. Refit the elements into their cases and 
install them. 



Air filter case holder and hose clamp screw 



Separating the air cleaner case 



Every 2,000 mlles/3 months 

Change engine oil 
Clean air filter 
Check swing arm 
Lubricate cables 

Check steering bearing adjustment 

Lubricate swing arm pivot 

Check rim run-out and spoke tension 

Check wheel bearings 

Clean fuel petcock and carburetors 

Check and adjust ignition timing 

Check spark plugs 

Every 4,000 mlies/6 months 

Change oil filter 

Clean oil strainer 

Check compression 

Check cylinder head bolt torque 

Check oil pressure 


Air filter element 

Carburetors 

1. Although major overhaul of the carbu¬ 
retors requires their removal as a unit, the 
float howls and jets can be cleaned with the 
units in place. 

2. Make sure that the petcock is shut off 
(“RES” position). Drain the fuel from the car¬ 
buretor float bowls by removing the main jet 
cover twit from the bottom of the float bowls. 

CAUTION. Do not let gasoline spill on a 

hot engine. 

3. Remove the four screws which secure 
each float bowl and carefully lower the bowls 
until they are clear of the float mechanism. 



Carburetor float bowl drain plug 


Every 10,000 miles 

Change fork oil 

Every 12,000 mlles/24 months 

Flush and refill hydraulic disc brake system 
Repack wheel and steering head bearings 


© Based on normal usage after initial service and 
break-in are completed. 


Recommended Lubricants 


Engine 

At ambient temperatures above 5 C (41 F): 
Yamalube 4-cycle oil 
SAE 20W-40 service rating * SE” or "SF" 

At ambient temperatures below 15 C (59 F): 
SAE 10W-30 service rating "SE” or "SF" 
Front forfcs 
Yamaha fork oil 
SAE 20W motor oil 
SAE 10W-30 motor oil 

Disc brake systems 

DOT 3 standard brake fluid 

Control cables 

Light motor oil 
Graphite-based lubricant 
Molybdenum-disulphide-based lubricant 

Tach, speedometer cables; throttle twist-grip 
Light duty grease 

Wheel and steering head bearings 

Waterproof, medium-weight bearing grease 

Grease fittings 

Waterproof, medium-weight chassis grease 

Drive chain 

Lubricant developed specifically for motorcycle 
drive chains 


4. Unscrew and remove the main and 
pilot jets These are fitted to the float bowl on 
360 models and are on the carburetor bodies 
on 400 models. Blow the jets clear, then rein¬ 
stall. Clean any foreign matter out of the float 
bowls. When installing, position the bowls 
carefully to avoid damage to the floats. 
Tighten the screws gradually and evenly. 
Check for fuel leaks before operation. 

Periodic Maintenance 
Intervals 0 


Before each ride 

Safety items 
Operation of lights 
Chain adjustment 
Control cable adjustment 

Weekly 

Engine oil level 

Tire pressure (check when cold) 
Battery electrolyte level 

Every 200 miles 

Lubricate chain 

Every 1,000 miles 

Clean chain 


Maintenance Data 



XS360 

XS 400 

Fuel capacity (gal/1) 

2.9/11 

© 

Oil capacity (qt/1) 

Routine change 

2.1/2.0 

2.1/2 0 

Oil and filter change 

2.4/23 

2.4/23 

After rebuilding engine 

2.7/2.6 

2.7/26 

Front forks (oz/cc) 

4.4/130 

© 

Tire pressure (psi) 

Solo (front/rear) 

26/28 

26/28 

Two-up or extended high 

speed (front/rear) 

28/33 

28/33 

Battery 

Voltage 

12 

12 

Output (ah) 


12 

Continuous charging rate 

(amps) 

® 

1.2 


©XS400D, 2E; 2.9/11 
XS400E.F.2F.G.SG 3.7/14 
GXS400D. 2E 4.4/130 
XS400E.F.2F.G.SG.H: 4.8/142 
<DXS360C:12 
XS360-2D7 
®XS360C:1.2 
XS360-2D0.7 
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NOTE: Common tune-up procedures arc 
explained m detail in the General Infor¬ 
mation " section 

COMPRESSION TEST 

1. A compression check should Ik* made 
Ik* fort* each tiine-np since this will provide a 
general idea of engine condition. 

2 It is necessary to have a gauge with the 
proper adapter (plug holes are 14 min) if a 
screw-in type gauge is used. The less expen¬ 
sive “hold in” type gauges can also he used. 
I'st* some oil on the rubber tip to ensure a 
gocxl seal. 

3. The engine should be at operating tem¬ 
perature when checking compression. 

4 Remove lioth of the spark plugs and fit 
the gauge to one of the plug holes. 

5. Close the choke and hold the throttle 
wide open while spinning the engine with 
the starter motor or the kickstarter Note the 
highest compression reading and repeat the 
test with the remaining cylinder. 

6. Compression may vary according to 
gauge tolerance and several other factors. 
However, it should normally be between 140 
and 170 psi. Both cylinders must be within 
15 psi of this range and of each other. 


CAM CHAIN ADJUSTMENT 

The cam chain tension is automatically regu¬ 
lated. No routine adjustment is required. 


VALVE ADJUSTMENT 

NOTE: Valves must Ih> adjusted when 

the engine is cold. 

1. Turn the fuel pet cock to the "RES 
position. Disconnect the fuel feed line and 
the vacuum line from the petcock. 

2. Remove the gas tank. 

3. Remove the intake and exhaust tappet 
covers. 

4. Remove the alternator rotor cover. 

5. The valves for each cylinder are ad¬ 
justed when the piston for the cylinder is at 
top dead center on the compression stroke. 
Use a wrench on the rotor nut so that the 
“IT" mark on the rotor is aligned with the 
stationary timing mark on the crankcase 
cover. Check that there is clearance at both 
valves for the left cylinder. There should be a 



Alternator rotor cover alien bolt* 
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Checking vafve adjustment 



Alternator rotor aligned with timing mark to posi¬ 
tion right-side piston at top dead center 


little mov ement in both rocker arms. If there 
is not, it indicates that the piston is at TDC 
on the exhaust stroke. If this is the case, ro¬ 
tate the engine through one full turn of the 
rotor and align the “LT” mark again. This 
should be TDC on the compression stroke. 

6. Check the clearance between the 
rocker arm and the top of the valve for !x)th 
intake and exhaust v alves using the appropri¬ 
ate feeler gauges. 

Clearances should be 0.08-0.12 mm 
(0.003-0.005 in.) for the intake, and 0 16-0.20 
mm (0.006-0.008 in.) for the exhaust. 

If the clearance is correct, a feeler gauge of 
the proper thickness will be a light slip fit be¬ 
tween the rocker arm and valve. 

7. If adjustment is necessary, loosen the 
adjuster locknut and turn the adjuster screw 
so that clearance is correct. Again, the feeler 
gauge should be a slip fit between the rocker 
arm and valve. Hold the adjuster in place and 
tighten the locknut securely. Recheck the 
clearance. 

8. Tun) the rotor one hill turn so that the 
"RT” mark (for the right cylinder) is aligned 
with the stationary* timing mark. Check that 
the piston is at TDC on the compression 
stroke by noting clearance at l>oth valves as 
before. Check the right cylinder valves in the 
same manner. 

NOTE: When the engine i.v at operating 

temperature, the valves should he very 


quiet Ticking from prof)erhj adjusted 
valves is sometimes due to the valve stem 
becoming indented by the valve adjuster 
screw. This should he confined to older 
machines, since the valve ends are stellite- 
coated Indentations on the valve stem will 
give a false feeler gauge reading: the clear¬ 
ance will be too large. Valves can be 
checked by visual insertion by unscrew¬ 
ing the adjuster. 

While more annoying than harmful , the 
only safe remedy for this situation is re¬ 
placement of the valves. 


CONTACT BREAKER POINTS 
Location 

The contact breaker points are opened and 
closed by a cam on the end of the camshaft 
and are located beneath a cover on the left 
side of the cylinder head. 

The timing advance mechanism is located 
behind the breaker point plate. 

The condensers are mounted near the 
coils. 



Breaker point cover screws 


Replacement 

1. Points sets purchased complete with 
the breaker plate can be easily replaced by 
disconnecting the primary wires at the con¬ 
nectors beneath the gas tank, removing the 
two large breaker plate securing screws, and 
carefully pulling ofT the old plate and points. 
After installing the new points and plate, the 
breaker point gaps and the ignition timing 
must he set (see l>elovv). 

2. If the points are purchased separately, 
disconnect the primary win* at each point 
set, remove the securing screws, and remove 
the old points When installing new jxiints, 
note that the proper installation of the insu¬ 
lating washers at the primary terminal is crit¬ 
ical. If improperly installed, no spark will 
occur. There is a small insulating tube which 
fits around the terminal holt and two insulat¬ 
ing washers, one immediately on either side 
of the terminal bracket. All connectors (pri¬ 
mary wire, points spring) are made on the 
outer sides of these washers (i.e . no connec¬ 
tor must touch the bracket, which is a 
ground). 

3. New points may have a protective coat¬ 
ing on the contac t surfaces to prevent oxida¬ 
tion. Clean oil these surfaces with a non-oily 
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Primary wire connectors beneath the gas tank 


solvent before attempting to start the ma¬ 
chine. 

4. If the motorcycle will not start immedi¬ 
ately after installation of new points, check 
that the primary w'ire connections under the 
gas tank are tight, that the insulating washers 
at the primary terminal are properly in¬ 
stalled, and that the contact surfaces are 
thoroughly cleaned. 

5. Condensers are easily replaced after 
disconnecting the lead near the coils and 
removing the screw which secures the con¬ 
denser. 

Gapping 

Periodic gapping is necessary to compensate 
for erosion of the contact surfaces due to elec¬ 
trical arcing and for wear of the fiber heel. As 
the heel w ears, the points will open later rel¬ 
ative to the rotation of the crankshaft, thus 
retarding the timing slightly. 

Points should be filed (if necessary) and 
cleaned before gapping. 

1. Remove the points cover. 

2. Turn the engine over until one of the 
two sets of points is fully open. 

3. With the proper feeler gauge blade, 
check the gap. The proper specification is 
0.3-0.4 mm (0.012-0.016 in.), and the blade 



Checking point gap 


should be a slip fit between the points if the 
gap is correct. 

4. If adjustment is necessary, loosen the 
screw s which secure the point set to its plate, 
and use a small screwdriver at the pry point 
provided to adjust the gap. 

CAUTION Ijoosen the screws just enough 
to allow the points to he moved. If loosened 
too much, the points will snap shut instead 
of holding the gap. 

5. Tighten the screws and recheck the 
gap. It may change slightly when the screws 
are tightened 

6. Repeat the procedure with the remain¬ 
ing points set. Try to adjust both sets so that 
the feeler gauge blade has the same "feel ’ in 
both sets. This will help to ensure accurate 
timing. 

7. If it is not possible to gap the points cor¬ 
rectly, the fiber heel is evidently worn, the 
points should then be replaced. 



Loosen the screws Indicated by arrows to adjust the point gap for both point sets 


Lubrication 

1. On all models it is necessary to oc¬ 
casionally lubricate the cam follower fiber 
heel and the pivot point of the contact 
breaker. This minimizes wear and ensures 
that the timing will remain accurate for a 
longer period. A worn heel will retard the 
timing. 

2. A small dab of grease (high melting 
point, if possible) should be applied to the 
lubricator wick so that the lubricator can dis¬ 
tribute it onto the breaker cam. A drop of 
engine oil should be applied to the pivot 
point. 

3. In both cases it is imperative that care 
be taken to keep the lubricant away from the 
points contact surface. 

4 The lubricating wick should be adjusted 
so that it just contacts the breaker cam. 


IGNITION TIMING 
(BREAKER POINT MODELS) 

All models except the XS400G/SG and 1981 
models are fitted with contact breaker points. 
Procedures for the transistorized ignition 
found on the G/SG and 81 models are given 
in the next section. 

The rotor marks are interpreted as follows: 
"LT’ indicates top dead center for the left 
piston, "RT” for the right piston. "LF" and 
"RF" are the fixed-advance firing points for 
the two pistons, which is about 10° before 
TDC. There are, in addition, two other 
marks, and these represent the full-advance 
firing points, which is about 36° before TDC. 
Timing advance begins at about 2500 rpm. 

NOTE. Points must he cleaned and gapped 
before checking timing. Dirty points will 
cause inaccurate readings. 

Remove the points cover and observe the 
breaker plate. Note that the points for the 
left cylinder (orange lead) are mounted di¬ 
rectly to the large breaker plate, while the 
points for the right cylinder (grey lead) are 
mounted on a smaller moveable plate. 
Therefore, the left cylinder timing must be 
set first, since adjustment involves turning 
the entire breaker plate, which will alter the 
timing of the right cylinder as well. The 
points for the right cylinder are adjusted by 
moving only the points themselves. 


Dynamic Timing 

1. Park the bike on the centerstand in a 
well-ventilated area. 



Static firing point for the left-side cylinder 
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Full advance firing point la Indicated by two lines 


2. Remove the points cover and the al¬ 
ternator rotor cover. Cle;ui and gap both sets 
of points as previously described. 

3. Hook up the strobe light according to 
the manufacturers instructions to pick up 
impulses from the left cylinder. 

4 Start the engine and adjust the idle 
speed, if necessary, to 1,200 rpm. 

5. Aim the timing light at the marks on 
the alternator rotor visible through the cut¬ 
out. At idle, the "LF“ mark on the rotor 
should align with the stationary timing mark. 

6. To check the ignition timing at full ad¬ 
vance, increase engine speed until the motor 
is tuming 2,500-3,000 rpm. At this point, the 
stationary timing mark should be between 
the two full advance marks scribed onto the 
alternator rotor, 

7. If adjustment is necessary, loosen the 
two large base plate screws, and rotate the 



To adjust the timing for the left cylinder, loosen 
the two breaker plate screws (large arrows) end 
rotate the entire plate. To adjust the right cylin¬ 
der, loosen the two point screws (smaller arrows) 
and move the right cylinder’s points 

entire plate so that the proper marks align at 
the specified rpm. Establishing this align¬ 
ment at full advance is recommended. 
Tighten the base plate screws. 

H. Repeat the procedure, this time hav¬ 
ing the strobe light pick up the rig/if cylin¬ 
der. If adjustment is necessary, loosen the 
two small phillips screws which secure the 
jxiints set to its plate, and use a small screw¬ 
driver at the prv point provided to move the 
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set so that proper mark alignment is 
achieved. Tighten the screws. 

9. If it is not possible to achieve full ad¬ 
vance alignment without moving the base 
plate or the right points set all the way to the 
end of their range of allowable travel, it is 
possible that the points are either incorrectly 
gapped, or that they are worn to the point 
where they must be replaced. 

Static Timing 

1. Remove the points cover and the alter¬ 
nator rotor cover. 

2. Clean and gap both sets of points as de¬ 
scribed previously. 

3. Connect one lead of the tester or test 
light to the primary wire terminal for the left 
cylinder (orange lead), and the other tester 
lead to ground on the engine or frame. 

4 If the test device is not self-powered, 
turn the ignition switch on and be sure the 
kill switch is in the middle position. 

5. Turn the engine over in the normal di¬ 
rection of rotation until the “LF” mark aligns 
with the stationary timing mark. The test in¬ 
strument should react at the instant these 
marks align, indicating that the points have 
opened. If they do not, loosen the two large 
screws which secure the points base plate 
and rotate the plate so that the points just 
open when the timing marks are in align¬ 
ment. Tighten the base plate screws and re¬ 
check the timing. 

6. Repeat the procedure with the right 
points set. If adjustment is necessary, loosen 
the two screws which secure these points to 
their mounting plate and use a small screw¬ 
driver at the pry point provided. Tighten the 
screws and recheck the timing. 


IGNITION TIMING 
(XS400G/SG,H) 

Because of the transistorized spark unit 
which is used in place of the more conven¬ 
tional breaker points, ignition timing for 
these models need not be checked unless the 
pick-up unit is removed. 

If a check is required, note that the “LF” 
timing mark on the rotor should align with 
the index mark at 1200 rpm. Dynamic timing 
(using a strobe light) is the only method of 
checking the timing. Adjustment is not pos¬ 
sible, If the marks are not properly aligned at 
the given speed, the only cause would be a 
loose spark unit rotor bolt 


CARBURETORS 

Carburetor adjustments to be made during a 
tune-up include setting float level, synchro¬ 
nization, and idle speed and mixture. 

Adjusting Float Level 

1. Float level is a measure of the amount 
of gasoline which w ill l>e in the float Ixivvls 
during operation. While it is a critical specifi¬ 
cation, it will not normally need readjust¬ 
ment once properly set. Float level, there¬ 
fore, need not be checked at every tune-up. 
but should be attended to from time to time. 

2. Remove the carburetor?.. 

3. Remove the float lx>wls. Remove the 
gasket. With the carburetor(s) positioned 


vertically, lower the float until the float arm 
just touches but does not depress the tip of 
the float needle. Float level is the measured 
distance from the bottom of the float to the 
float Ixnvl mating surface. 



Checking float level 


4. Float level for each model is given in 
the “Tune-Up Specifications’' chart at the 
end of this section. Adjust, if necessary, by 
pushing out the float piv ot pin, removing the 
floats, and landing the float arm tang. Bend¬ 
ing the tang towards the carburetor body will 
increase the float level measurement and 
vice-versa 

5. Both carburetors must have the same 
float level. Measure lx)th before changing ei¬ 
ther Note that the measured float level will 
lx* inaccurate if the float needle tip is worn or 
if there is foreign matter on the needle seat, 



Adjusting the float tang 


Synchronization 

Vacuum gauges are necessary to properly 
synchronize the carburetors, although a 
rough approximation can lx* made by visually 
aligning the butterflies (see below). 

The butterflies are synchronized by means 
of a single screw located between the two 
carburetors. Turning the screw’ simulta¬ 
neously closes one butterfly while opening 
the other. 

1. Run the engine until operating temper¬ 
ature is reached 

2. Remove the gas tank's rear mounting 
bolt and raise the tank (fitting a longer fuel 
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feed line if necessary, so that the synchro¬ 
nization screw between the carburetors is ac¬ 
cessible. 

3. The vacuum gauge fittings are on the 
manifolds. The vacuum gauge fitting for the 
right cylinder operates the fuel petcock. Dis¬ 
connect the petcock line from the fitting, and 
turn the petcock to the “Prime’’ position for 
the duration of the procedure. 

4. Connect the vacuum gauges. * 

5. Start the engine and note the vacuum 
readings. At idle (1,200 rpm) the two cylin- 



Carburetor synchronizing screw 



Manifold vacuum fitting (left side) 



Aligning both butterflies relative to the bypass 
outlet Is a rough way to synchronize the car¬ 
buretors 


ders must be within 5 cm Hg (0.2 in. Hg). 
Adjust, if necessary, by turning the synchro¬ 
nization screw in or out until the vacuum 
readings for the two cylinders is as identical 
as possible. 

NOTE: If the vacuum gauges read more 
than 5 cm Hg ( 0.2 in. Hg) at 1,200 rpm, 
check the compression, spark plugs, igni¬ 
tion timing, and valve clearance. 

6. If vacuum gauges are not available, a 
rough method of synchronizing the carbu¬ 
retors may be carried out. Remove the car¬ 
buretors as a unit from the motorcycle. Look 
into the engine side of the carburetors and 
note die relative positions of the edges of the 
butterflies in relation to the small by-pass 
passages in the bottom of die bores. Both 
butterflies should be in the same position 
relative to these by-pass holes. 



Pilot screw 


Idle Speed and Mixture 

1. The idle mixture is controlled by a pilot 
screw fitted to each carburetor. The screws 
are fixed in position by means of idle limiter 
caps. This is designed to reduce emissions. 
Therefore, it is not generally necessary to ad¬ 
just the pilot screws. 

2. If the limiter caps are missing, or if the 
pilot screws have been removed (as during a 
carburetor overhaul), pilot screw adjustment 
is accomplished by screwing the pilot screws 
in (very’ carefully) until lightly seated, then 
backing them out 1 Vi turns on 360 models 
and 1 Vi turns on 400 models. 

3. Idle speed is set by means of the throt¬ 
tle stop screw' between the carburetors. Idle 
speed is 1,200 rpm, and must be adjusted 
when the engine is at operating temperature. 



Throttle stop screw 


Tune-Up Specifications 


Item 

XS360 

XS4O0D/E 

Other Models 

Compression 

Cranking pressure (psi) 

140-170 

140-170 

140-170 

Max allowable variation (psi) 

15 

15 

15 

Valve clearance 

Intake (mm/in.) 

0 08-0.12/0.003-0.005 

0 08 - 0.120 003-0.005 

0.08-0.12/0.003-0.005 

Exhaust (mm/in.) 

0 16 - 0 20/0 006 - 0.008 

0.16 - 0.20/0.006-0.008 

0.16 - 0.20/0.006 -0.008 

Ignition 

Spark plugs 

OEM 

NGK/Champion 

NGK/Champion 

NGK/Champion 

Standard 

BP-6ES/N-7Y 

BP-7ES/N-7 

BP-6ES/N-7Y 

Hot 

BP-5E&N-13Y 

BP-6ES.N-13Y 

BP-5ES/N-13Y 

Cold 

BP-7ES N-8Y 

BP-8ES/N-8Y 

BP-7ES/N-8Y 

Spark plug gap (mm/in.) 

0.7-0.60 028-0 032 

0.7-0.8/0.028-0.032 

0.7-0.8/0 028-0.032 

Breaker point gap (mm/in.) 

0.3-0 4/0.012-0 016 

0 3-0.4/0 012-0.016 

0 3-0.4/0.012-0.016 

ignition timing 

Static (degrees BTDC) 

10 

10 

10 

Maximum (degrees BTDC 

@ 2500 rpm) 

36 

36 

36 

Carburet ion 

Idle speed (rpm) 

1,200 

1,200 

1.200 

Pilot screws (turns out) 

1V 2 

ri/4 

not adjustable 

Vacuum uniformity 

(cm/in. Hg) 

5/0.2 

5/0.2 

5/0.2 

Float level (mm/in.) 

26.6/1.05 

32.0/1.26 

© 


©XS400-2E: 25.7/1.0 
XS400F/2F: 32.0/1.26 
XS400G/SG.H: 27.3/1.1 
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ENGINE AND TRANSMISSION 


NOTE: Common engine rebuilding 

techniques and inspection procedures are 
given utuhr "Engine liebuilding in the 
General Information section. 

ENGINE SERVICE 

1 'Tlx* cylinder head, barrels, and pistons 
can he removed with tlx* engine in the frame. 

2 Crankcase cover components such as 
the clutch, oil pump, kickstarter assembly, 
alternator, etc., can also be serviced without 
removing the engine. 

3 Service to the crankshaft, transmission, 
and gear shift components requires removal 
of the engine. 

-I Head each procedure carefully before 
beginning so that replacement items such as 
gaskets, o-rings, etc., can be purchased be¬ 
fore-hand. 


ENGINE REMOVAL AND 
INSTALLATION 

1. Clean and degrease the engine 
thoroughly before removal. This will mini¬ 
mize chances of foreign matter getting into 
the crankcase during the disassembly proce¬ 
dure. 

2. Disconnect the fuel line from the pet- 
cock, the vacuum line from the right mani¬ 
fold, the bolt from the rear of the tank, and 
remove the gas tank. 

3. Drain the crankcase oil. Remove the 
oil filter housing. 

4 Remove the side covers. Remove the 
air filter boxes. Remove the air filter hoses 
from the carburetors. 

5. Disconnect the throttle cable from the 
linkage, loosen the carburetor clamps, and 
remove the two carburetors as a unit. 

6. Remove the mufflers and header 
pipes. 

7 Remove the rider footpegs. 

8. Remove the rear brake pedal. 

9 Remove the gearshift lever from its 
shaft. 

10. Disconnect the spark plug caps and 
loosen the plugs. 

11. Disconnect the tachometer cable from 
the cylinder head. 

12. Remove the engine sprocket cover. 
Disconnect the clutch cable. 

13. Disconnect the breaker point leads 
and the alternator wires at the connectors. 

14. Disconnect the started motor lead 
from the solenoid 

15. Disconnect the battery ground lead. 

16. To remove the engine sprocket, tem¬ 
porarily fit the gear shift lever, engage the 
transmission, fit the rear brake pedal, apply 
the brake, and remove the engine sprocket 
nut Remove the sprocket from its shaft It 
may lx* necessary' to move the roar wheel 
forward to yield sufficient chain slack to allow 
this. 

17. Remove the engine mounting Ixilts 
and take the engine out of the frame. 

IS. Installation is the reverse of removal. 
Note the following jxnots: 

a. Install the engine in the frame from 

the right side. 
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b. Tighten the 10 mm nuts to 18-30 ft 
lbs. Tighten the 8 mm nuts and l>olts to 
10-21 ft lbs. 

TOP END 

Cylinder Head Removal 

1. Remove the gas tank by disconnecting 
the fuel line from the petcock and the vac¬ 
uum line from tlx* manifold and the rear tank 
mounting lx>lt. 

2. Disconnect the throttle cable at the 
carburetors. Loosen the carburetor manifold 
and air cleaner hose clamp screws and re¬ 
move the carburetors as a unit. 

3. Remove the exhaust system. Discon¬ 
nect the spark plug caps. Remove the plugs. 

4. On breaker point-equipped models, 
disconnect the point leads at the connectors. 
Remove the breaker point cover. Remove 
the point assembly. Pull off the timing 
mechanism. Disconnect the tachometer 
cable from the cylinder head 

On transistorized ignition models, a special 
procedure is necessary. Proceed as follows to 
remove the pick-up coil which is fitted in 
place of the breaker points: 

a. Centerpunch the blind plug which 
secures the pick-up coil cover. Use a 5 mm 
drill bit to drill the plug. 



Cylinder head cover bolt loosening order 



Removing Ihe cem chain tensioner assembly 



Camshaft sprocket bolt 



Removing the camshaft. Note cam chain secured 
by wire 



Removing the cam chain guide 



b. Cut internal threads 6 mm diameter 
x 1.0 mm pitch in the blind plug with a 
propet size tap Thread in the special slide 
hammer or a suitable metric lx>lt, and pull 
out the plug. 

c. Remove the cover screws and take off 
the cover. 

d. Remove the rotor bolt and the rotor. 

e. Remove the pick-up coil screws anti 
remove the assembly. 

5. Remove the cylinder head-to-frame 
mounting nuts and bolts. 

6. Remove the cylinder head cover Ixdts. 
l>oosen the bolts gradually and in a cross pat¬ 
tern. If the cover is stuck, tap around the 
sides with a plastic mallet to free it 

7. Remove the alternator rotor cover. 

8. Take out the cam chain tensioner as¬ 
sembly Note the location of each part. 

9. Turn the engine over, if necessary, so 
that one of the cam chain sprocket bolts is 
acessible Remove the lx>lt. Turn the engine 
over so that the other Ixilt cao lx* removed. 

10. Dx)p a length of wire through one of 
the cam chain sprocket holes and anchor the 
wire to the engine. Remove the camshaft. 

11. Remove the cam chain guides. 

12. Remove the cylinder head nuts and 
bolts. Remove the cylinder head. 
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Cylinder and Piston 
Removal 

]. Lift the cylinder a few inches off its seat 
and stuff a clean, lint-free rag or rags beneath 
the pistons. This is to present any foreign 
matter or pieces of broken piston ring from 
falling into the crankcase when the cy linders 
are removed. 

2. Lift the cylinder straight up and free of 
the studs. 

3. With a needle-nosed pliers, remove the 
wrist pin circlips from the pistons. Push out 
the piston w'rist pins and remove the pistons 
from the rods. 



Removing the cylinders 



Removing the piston wrist pin circlip 


Support the piston with one hand while 
pushing out the wrist pin to minimize 
chances of bending the rod. Push the pin out 
with stead pressure. Do not use an impact 
method. It the wrist pins resist removal, heat 
the piston crown gently and evenly with a 
propane torch until the pins can In* easily 
pushed out. 

Disgard the wrist pin circlips. New circlips 
must be used on assembly. 

4 Mark each piston so that it can be in¬ 
stalled in its original cylinder on reassembly. 

Inspection 

CAMSHAFT 

1. Check the cam lobes for Hiking, scor¬ 
ing, or blue discoloration, and replace the 
cam if any of these signs of damage are 
present. 



Measure cam lobe height (A) end base circle 
diameter (B) 


2. With a micrometer, measure the height 
of each cam lobe and compare the measure¬ 
ment with the specifications given in the 
chart at the end of this section. 

3. Measure the base circle of each cam 
lobe. This measurement is taken in a plane 
perpendicular to the cam height measure¬ 
ment through the camshaft centerline. Refer 



Rocker arm assembly 

to the specifications chart at the end of this 
section. 

4 Mount the camshaft in a set of v-blocks 
and measure run-out with a dial gauge. If 
run-out exceeds 0.03 mm (0.0012 in ), the 
cam should lie replaced. 

5. Check the cam bearings lor scoring and 
wear. Check the journals as well Measure 
the journal diameters, referring to the speci¬ 
fications chart at the end of this section. 

ROCKER ARMS AND SHAFTS 

1. The rocker arms are fitted to the cylin¬ 
der head cover. To remove them, remove 
the rocker arm shaft covers and grommets. 
Thread an 8 mm screw into each shaft and 
pull it out If the shaft resists removal, use a 
slide-hammer to effect removal. 

2. Check the condition of the rocker arm 
bores and the corresponding areas of the 
shafts. Note any blue discoloration which 
might lx* due to excessive heat or lack of 
lubricant. Replace the rocker arms and shafts 
if this condition exists, or if there are obvious 
signs of damage, such as scoring. 

3. Check the cam contacting pad of each 
rocker arm for pitting or wear. Replace the 
arm if wear is evident. 

4. Measure the inside diameter of the 
rocker arm bore and the outside diameter of 
the shaft. Standard clearance is 0.016-0.054 
mm (0.00063-0.00212 in.). If the clearance 
exceeds 0.1 mm (0.004 in.), replace the com¬ 
ponents. 

CYLINDER HEAD 

1. Clean any traces of head gasket material 
from the cylinder head mating surface. Place 
a straight edge across the mating surface and 
check for warpage by attempting to slip 
feeler gauge blades between the head and 
straight edge. Standard head warpage is 
about 0.05 mm (0.002 in.), and maximum al¬ 
lowable warpage is 0.1 mm (0.004 in ). At 
this point, the head should be milled to re¬ 
store a flat mating surface. 

2. Use a wire brush fitting on a power drill 
to decarbonize the combustion chambers. 
The valves should be left in place as this is 
done, as it minimizes the chance of causing 
damage to the valve seats. 


VALVE ASSEMBLY 

Before removing the valves, check their seal¬ 
ing ability by pouring a small quantity of gas¬ 
oline into each port and allowing the head to 
sit for about five minutes. If the valves are 
properly seating, leakage into the combus¬ 
tion chamber will be minimal. 

1. To remove the valves, and install them 
properly, a suitable C-clamp is necessary. 
Compress the valve springs and remove the 
split collars, retainers, springs, seals, and 
spring seats. Inspect the valves, guides, 
springs, and valve seats in the following man¬ 
ner. Keep each assembly separate so that 
every' piece can be installed in its original 
location. New valve seals must always be 
used on assembly. 

2. If considerable mileage has been cov¬ 
ered, the salve springs should be replaced as 
a matter of course. Always replace valve 
springs as a set. 

Measure the free-length of each valve 
spring with a vernier caliper. If any of the 
springs is more than 2 mm (0.08 in.) less than 
tlie standard free-length given in the specifi- 
aitions chart at the end of this section, the 
springs should all lx* replaced 

3. Each valve must lx* free to move up 
and down in its guide with little resistance. 
Any sticking or binding ax the valve is moved 
in the guide will indicate that the valve stem 
or guide is in poor condition. 

4 Inspect the valve, paying close atten¬ 
tion to the edges of the valve head for pitting, 
burnt or broken edges, excessive carlxm 
build-up, etc. A certain amount of carbon 
and lead deposits on the valve face and the 
top of the exhaust valve are inevitable. 
Heavy deposits should be carefully scraped 
oft with a dull knife, or a wire wheel, and the 
valve finished up with v ery fine emery'cloth. 

Do not touch the valve seating area during 
these operations. 

If the valve has burnt or broken edges, it 
must be replaced. 

5. Check the end of the valve stem for in¬ 
dented wear caused by the valve adjuster. 
Although rare, it may occur after long mile¬ 
age. Since an indentation here will make 
proper valve adjustments impossible, the 
valve should lie replaced. 

NOTE: The tips and edges of the takes are 
stellite-coated . Machining for any reason is 
not recommended. In case of wear , replace 
the take. 

6. Carbon deposits should not extend too 
far up along the valve stem. This would in¬ 
dicate a worn or cracked valve guide. 

7. Wet, oily deposits on the back of the 
valve head is indicative of a worn guide or 
bad seal. Less severe wear to these compo¬ 
nents show up as brown oil stains on the 
valve stem. 

8. Holding a valve in your fingers, spin it 
while observing the head. A wobble is indica¬ 
tive of a bent valve. If a dial gauge is avail¬ 
able, check the run-out of the head. Replace 
the valve if run-out exceeds 0.03 mm (0.0012 
in.). Run-out is the total indicated dial gauge 
reading. 

Attempt to rotate the valve by hand when 
it is fully inserted into the guide. If the valve 
will not rotate easily, or if it sticks as it is 
turned, it is probably bent. 

9. Check valve-to-stem clearance and 
compare to the specification given. Insert the 
valve in the guide, holding it about Vi in. off 
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ihc seat, check the tola! amount of allowable 
movement in two directions using a dial 
gauge. 

Maximum allowable clearances are 0.0S 
mm (0.003 in.) lor the intake valses and 0.1 
mm (0 00-1 in for the exhaust valses. It the 
measured clearances exceed these amounts, 
replace lx>th salve and guide. 

A quick check of the operational worth¬ 
iness of a valave and guide can be ac¬ 
complished by dipping the valve stem in oil 
and inserting it into its guide. Place a finger 
over the other end of the guide. Pull the 
salve a little way out of the guide and release 
it The valve should Ik* drawn back into the 
guide by suction if the components are in ser¬ 
viceable condition. 



Oversized valve guides are identified by a 
groove around the upper part of the guide 



Valve springs ere installed with the close colls 
(arrows) towards the head 


10. Measure the diameter of each valve 
stem at three places along the length of the 
valve. Check the measurement against the 
standard diameter given in the chart at the 
end of this section, and replace the valve if 
any of the measurements is below the stan¬ 
dard. 

11 To replace a valve guide, heat the cyl¬ 
inder head in an oven to a temperature of 
212°F (100°C). Drive out the old guide(s) 
with a suitable drift. Drive in the new' 
guide(s) until fully sealed. Use new o-rings. 
NOTE When rcjflacing valve guides, use 
the special oversized guides. These arc eas¬ 
ily identified since they have a groove 
around the upper pari of the guide. 

After installation, ream the new guide! s) 
with a 7 mm reamer Clean the inside of 
the guide thoroughly afterwards. 

12. After installing new guides, the valve 
seat should he recut and the valve lapped in. 

13. Check the width of the valve seat on 
the valve. It should he a!>oiit 1.0 mm (0.0-4 
in.) all the wav around If narrower or wider 
than this, or if width varies around the valve, 
the seat should Ik* recut and the valve lapped 
in. 

NOTE: Valve springs are progressively 
wound When installing them, he sure they 
arc fitted with the close coils towards the 
cylinder head 

SEAT CUTTING 

l Use a machinist s dye to check the 
width and position of the valve seat Apply 
the dve to the valve s beveled seating area 
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and a very small amount of grinding com¬ 
pound to the valve seat in the head. Spin the 
valve hack and forth against the seat for sev¬ 
eral seconds, then remov e the grinding com¬ 
pound and inspect the pattern of the seat, 
from which the dve will have been removed. 

2. The valve seat should be about 1.0 mm 
(0.0-4 in.) wide and even in width all around 
the valve. The maximum acceptable seat 
width is 1.5 mm (0.00 in.). 

3. 11 the seat is uniform in width but is loo 
wide, use a Hat cutter, then a 30° cutter to 
reduce the seat width to within specification. 

4. If the seat is centered on the valve face, 
hut is too narrow, use a 45° cutter to increase 
the width to the proper specification. 

5 If the seal is too narrow-, and is towards 
the top edge of the face, first use a flat cutler, 
and then the 45° cutter. 

6. If the seat is too narrow and positioned 
towards tin Ixittom edge of the face, use a 
30° cutter first, then a 45° cutter. 

LAPPING 

1. Valves should he lapped into their seats 
if the leakage test shows poor sealing, if the 
seat has been recut, if the valve edges or seat 
in the head are pitted, if the motorcycle has 
covered considerable mileage, or if new 
valves or guides are fitted. 

2. Clean off all carbon build-up on the sur¬ 
face of the combustion chamber. Place three 
small dabs of valve lapping paste around the 
circumference of the valve head and place 
the valve into the guide. 

3. If you have a lapping tool, use it as the 
manufacturer directs. Usually the tool w-ill 
turn the valve back and forth while rotating it 
around the seat at the same time. Do not use 
excessive pressure during the operation. 

If you do not have such a tool, a piece of 
thick fuel line placed over the valve stem 
works just as well. Turn the valve hack and 
forth and rotate it to a new position ever) few 
seconds. 

NOTE: Check the condition of the valve 

face and seat frequently. When a smooth, 

even finish is evident, stop lapping Exces¬ 
sive /tipping may lead to a pocketed valve. 

4 Remove the valve and clean it 
thoroughly. Remove any traces of lapping 
compound from the seat and the combustion 
chamber. Swab out the guide with a cotton 
swab soaked in a solvent. Squirt a little oil 
into the guide so that it may carry away any 
particles inside. 

CYLINDERS AND PISTONS 

1. Make a visual inspection of the cylin¬ 
der l>ore, noting any imperfections. The cyl¬ 
inder walls should Ik* uniformly smooth 

2. With an inside micrometer, measure 
the diameter of each bore at the top, middle, 
and bottom. Make measurements in two di¬ 
rections, 90° apart, both parallel and perpen¬ 
dicular to the piston wrist pins. 

If the difference between the high and 
low-er measurement in any one direction 
(taper) is greater than 0.05 mm (0.002 in.), or 
if the difference between two measurements 
at any point on the cylinder (out-of-round) 
exceeds 0.01 mm (0.0004 in.), the cylinders 
should he bored to the next oversize and fit¬ 
ted with new pistons. 

3 Make a visual inspection of the pis¬ 
tons Scoring, scuffing, or seizure marks on 
the piston skirts may Ik* removed with a fine 
grade* of emery or crocus cloth if they are not 



5 & 6 


V -3 

Cylinder bore measurement points 



Measure the piston diameter 11 mm (0.43 In.) 
above the bottom edge o( the skirt and perpen¬ 
dicular to the wrist pin 
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Cylinder grading mark locations 

too severe. Sanding should Ik* done in a 
cross-hatch pattern. If the damage is severe 
(more than almut Vi in. wide), the pistons 
should he replaced. 

4. The rings must Ik* free to move in the 
piston grooves. If they cannot, either they 
are carbon clogged (which necessitates 
replacing the rings and cleaning out the 
grooves), or metal has been pushed into the 
grooves by a piston seizure. In this event, 
pistons and rings must Ik* replaced. Carbon- 
clogged rings are almost always broken when 
an attempt is made to remove or free them, 
so Ik* prepared to buy a new set 

5. Pistons are available in four oversizes 
in increments of 0.25 mm. 

To determine piston diameter, use a mi¬ 
crometer and measure the diameter in a di¬ 
rection |K*rjK*ndicular to the wrist pin at a 
point alxmt 11 mm (0.43 in.) alwne the Ixil- 
tom edge of the skirl 
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Bore the cylinders so that the piston clear¬ 
ance will be 0.030- 0.050 mm (0.0012- 
0.0020 in.). 

6. If only the pistons are being replaced, 
and no boring is being done to the cylinders, 
note that pistons and cylinders are graded 
“A” or “B’. The piston is marked on the 
crown, and the cylinders at the cylinder 
base. Fit “A” pistons with “A” cylinders and 
“B” pistons with “B” cylinders. 

7. Check the condition of the wrist pins. 
If the pins are blued or show indications of 
step-wear, they should be replaced. Usually, 
step-wear can he detected by running a 
fingernail along the length of the wrist pin. A 
more conclusive method is to measure the di¬ 
ameter of the pin at three places along its 
length and compare the readings. 



Piston grading mark locations 

8. Insert each wrist pin into its piston 
and check for play of the pin in the piston 
hole. There must be none. The pin must be a 
fairly tight fit. If the pin is easily inserted and 
can be turned or moved vertically with no ef¬ 
fort, the pistons should be replaced. 

9. Lightly oil each wrist pin and insert it 
into its connecting rod. Check for vertical 
play. There should be none. If play exists, or 
if the rod small end is discolored, the rod 
and/or pin should be replaced. 

10. Check the connecting rods for a bent 
condition. This can be accomplished with 
two small rectangular blocks of metal of equal 
thickness. Insert the wrist pins into the rods, 
and position the pieces of metal beneath 
them on either side of the rods and resting on 
the crankcase. Rotate the engine so that the 
wrist pin rests on the blocks. Both sides of 
the wrist pin must contact the metal blocks, 
or the rod is bent and must be replaced. 

11. Before installation, decarbonize the 
piston crowns. Remove any carbon from the 
ring grooves with a piece of broken ring or a 
very thin screwdriver. Be careful not to 
scratch the grooves. 

Carefully check the cylinder, cleaning the 
bore thoroughly. If considerable mileage has 
been covered, honing the cylinders and fit¬ 
ting new rings is recommended. If the cylin¬ 
ders are honed, make a strenuous effort to 
clean them thoroughly afterwards, preferably 
with very hot soapy water and a stiff brush. 
This is to remove any abrasive particles de¬ 
posited by the hone in the course of the 
operation. 

Remove any traces of gasket material from 
the cylinder base and the head mating sur¬ 
face. 

12. Be sure that all oil passages in the cyl¬ 
inder are clear. Check the condition of the 
cam chain tensioner guides and replace them 
if damaged. 

13. Replace the cylinder base o-rings. 


Check that any o-rings and the important 
dowel pins fitted to the cylinders are in their 
proper locations before installation. 

PISTON RINGS 

Two checks to be made on the piston rings 
are side clearance and end-gap. These checks 
should be made on both new and used rings. 

1. Piston ring side clearance for compres¬ 
sion rings is checked with the rings installed 
on the piston. Insert a feeler gauge blade be¬ 
tween the ring and the ring groove and check 
that the clearance is within the specification 
given for your machine in the “Engine Speci¬ 
fications” chart at the end of this section. If 
the clearance is too large, the rings or 
grooves are worn. If too small, metal may 
have been pushed into the grooves due to a 
piston seizure. Check that the grooves are 
not just carboned up. If new rings do not 
bring the clearance to the proper value, the 
pistons must be replaced. 

2. To remove the rings from the piston, 
use a ring spreader as illustrated. They are 
available at most auto stores. Decarbonize 
the ring grooves. 

3. To check the ring end-gap, ensure first 



Removing piston rings with an expander makes 
breakage unlikely 

that the cylinder bore is not excessively 
worn. Place each ring, in tum, into the bot¬ 
tom of its cylinder and push it in an inch or 
more using the piston skirt to align the ring 
in the bore. Measure the end-gap with a 
feeler gauge. If the end-gap is larger than the 
service limit, the rings must be replaced. If 
the measured end-gap of new rings is too 
large, the cylinder is worn and should be 
bored to the next oversize. 

If new rings are fitted and the end-gap is 
too small, the ring ends must be filed. Hold 
the ring steady as illustrated, closing the 
ends over a thin, fine file. Do not squeeze 
the ring, as this is the easiest way to break it. 
A few strokes of the file will increase the end- 
gap. 

CAUTION: Do not make more than a few 

strokes before checking, the end-gap again. 

It is easy to remove too much metal . 

Do not allow the file to slip out of the ring, 
as this risks breaking it. 

4. Roll each ring around its own groove 
and ensure that this can be done easily. If a 
ring sticks or binds in the groove, the pistons 
must be replaced. 

Cylinder and Piston 
Installation 

1. When installing piston rings, note that 
all rings are installed with the manufacturer’s 
mark (the small letter near the end-gap) fac¬ 
ing up. 

NOTE: Oversize compression rings are 


stamped “ 25” "50” "75” or "100” and must 
be fitted to the correct oversized piston. 
Oversized oil rings have painted expan¬ 
ders. Red is standard and the four over¬ 
sizes are brown , blue, black , and yellow in 
ascending order. 

TOP OIL RING (LOWER RAIL) 



Stagger the ring end-gaps around the piston as 
shown 

2. To install the three-piece oil ring, in¬ 
stall one rail on the piston below the oil ring 
groove, fit the expander, then move the rail 
into place. Install the top rail. 

3. Use a ring expander to install the rings 
to reduce the chance of breaking them. 

4. Ring end-gaps must be staggered 
around the piston so that they do not overlap. 
Position the end-gaps as shown in the illus¬ 
tration. Note that none of the end-gaps are 
positioned at the very front or sides of the 
piston. 

5. Install the pistons on their connecting 
rods so that the arrow marks on the crown 
face the front (exhaust side) of the engine. 

NOTE: Be sure to use new wrist pin cir¬ 
clips. 

6. Slip the wrist pins into place, heating 
the piston crown as on removal if necessary. 
Install the wrist pin circlips with a needle¬ 
nosed pliers. Be sure each circlips is firmly 
seated in its groove and arranged so that the 
circlip end-gap and the cut-out in the piston 
do no/ align. 

7. Lubricate the rings and piston skirts 
with clean motor oil. 

8. Install the o-ring on the oil delivery 
passage which is around the right rear stud. 

9. Install the cylinder base gasket. Check 
that the cam chain is properly engaged with 
the crankshaft sprocket. 

10. Install the cylinder, routing the cam 
chain up through its passage as the cylinders 
are lowered. Compress the piston rings with 
your fingers as the pistons enter the bores. 
Be sure the cylinders are firmly seated. 

Cylinder Head 
Installation 

1. Be sure that the oil delivery passage 
o-ring is fitted to the right rear stud. Check 
that the dowel pins are fitted to the right and 
left front studs. Install the cylinder head gas¬ 
ket. 

2. Fit the cylinder head over the studs 
and gradually lower it into position while 
pulling the cam chain through the cut-out. 

3. Install and tighten the cylinder head 
bolts and nuts. Bolts should be torqued to 7 ft 
lbs, nuts to 24 ft lbs. Tightening should be 
done gradually and in a cross pattern begin¬ 
ning with the centermost nuts. Refer to the 
illustration showing tightening sequence. 
Lubricate the cam bearings on the head. 

4. Pull up the cam chain and slip the cam 
through. Fit the cam sprocket, so that the 
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sprocket marks face tin* left side of the 
engine, and set the valve timing as described 
in the following steps. 

NOTE: ('.vine a new camshaft oil seal i.v 
recommended Ijtbncate the seal lips be¬ 
fore assembly 



Be sure the O-rlng is In place around the right 
rear cylinder stud 



Install the O-rlng and dowel pins on the cylinder 
studs 



Tighten the cylinder head nuts and bolts In the 
order shown 



Installing the cemsheft 



Install the cam sprocket so that the lines 
flush with the head surface 
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are 



Use a pin to hold the cam chain tensioner spring 
in place 

5. To set the cam timing, first turn the 
crankshaft so that t 1 m* alternator rotor “LT" 
mark aligns with the timing mark. 

6. Position the camshaft so that the locat¬ 
ing pin faces upwards. Position the camshaft 
sprocket so that the two lines on the sprocket 
align with the cylinder head surface and the 
“O" mark on the sprocket is at the top. 

7. Fit the cam chain over the sprocket 
without altering the sprocket’s alignment. 

8. The sprocket bolt holes should be 
aligned with the cam holt holes at this point. 
Fit one of the cam sprocket bolts, tightening 
it to 13-16 ft lbs. Use a small quantity of a 
nonpermanent thread-locking compound on 
the lx>lt threads is recommended. Turn the 
engine over until the other bolt hole is acces- 


CHAIN GUIDE 2 



Rotate the crankshaft as shown to Install the cam 
chain guides 

sible, and fit that bolt, torquing it to the same 
value. 

9. Thoroughly lubricate the cam lobes 
and bearings with motor oil. 

10. Compress the cam chain tensioner 
spring and hold it in place with a pin inserted 
into the hole provided. Install the tensioner, 
tightening the bolts to 6-9 ft lbs. After prop¬ 
erly tightening the bolts, remove the pin. 

11. Fit the cam chain guides. It is neces¬ 
sary' to rotate the crankshaft to do this, as this 
will slacken one side or the other of the chain 
to allow the guides to lx* slipped into place. 

12. If the rocker arms have been disas¬ 
sembled, lubricate the arms and shafts 
thorougly and install them in the head cover. 
Note that the threaded end of the shafts must 
face outwards. Use new o-rings. 

13. Use a liquid gasket on the head cover 
mating surface, then install the cover. 
Tighten the head bolts gradually and in a 
cross pattern. 

Proper torque is 6-9 ft lbs. for the 6 mm 
bolts and 15-17 ft lbs. for the 8 mm bolts. 

14. Install and secure the rocker arm shaft 
plugs. 

15. Adjust the valve clearance. 

16. Carefully turn the engine over to en¬ 
sure that the valve timing is correct. If resis¬ 
tance is felt when turning the crankshaft, 
stop immediately and determine the cause. 
Do not force the crankshaft or bent valves 
may result. 


17. On breaker point models, install the 
timing advance mechanism, being sure to 
engage the hole in the mechanism with the 
pin on the camshaft. Tighten the bolt to 6-9 
ft lbs Fit the breaker point plate, llte lead 
wires pass beneath the top cooling fin. Adjust 
the ignition timing after assembly is com¬ 
pleted. 

18. On transistor ignition models, install 
the pick-up coil assembly. Install the rotor 
and tighten the rotor bolt to 7 ft lbs. Check 
the ignition timing. If it is not correct, rotate 
the pick-up coil base plate until the timing 
marks align at the specified rpm as outlined 
in chapter 3. After fitting the pick-up coil 
cover, install a new blind plug. Do not force 
the plug in against determined resistance, or 
the cover may be cracked 

CRANKCASE COVER 
COMPONENTS 

The following sections deal with the removal, 
inspection, and installation of those compo¬ 
nents found beneath tin* left and right crank¬ 
case covers. These include the clutch, alter¬ 
nator, starter drive, shift mechanism, 
kickstarter, and engine sprocket. These com¬ 
ponents can be serviced with the engine in 
the frame. 

Note the following points: 

a. Crankcase covers are secured with 
alien screws. When installing these 
screws, coat the threads with a bit of lubri¬ 
cant or antiseize paste to facilitate future 
removal. Tighten the screws evenly. 

b. New cover gaskets (where appli¬ 
cable) should always be used. Remove any 
traces of old gasket or gasket sealing com¬ 
pound from the cover and crankcase mat¬ 
ing surface. 

c. During the disassembly procedure it 
may lx j necessary to keep the engine from 
turning over while a component is re¬ 
moved. There are several ways to do this. 
If the engine is in the frame, place the 
transmission in gear and apply the rear 
brake. If the engine has Ix’en removed 
from the frame, loop a length of old drive 
chain around the engine sprocket and se¬ 
cure the end in a vise. Engage the trans¬ 
mission and the engine will not turn over. 

Clutch 

REMOVAL 

1. Drain the oil. 

2. Remove the right-side exhaust system, 
the rider s footpeg. and the rear brake pedal. 

3. Unscrew and remove the right crank¬ 
case cover U)lts. Remove the cover. If it is 
stuck, tap around the cover with a plastic 
mallet until it is freed. 

4. Gradually, and in a cross-pattern, un¬ 
screw and remove the clutch pressure plate 
screws Remove the springs, the pressure 
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plate, and the steel and friction plates. Note 
the order of the steel and friction plates. 

5. Remove the pushrod. 

6. Remove the clutch huh circlip, thrust 
washer, and remove the clutch huh. 

7. Remove the clutch housing, noting any 
thrust washers on the engine or huh side of 
the housing. 

INSPECTION 

1. Check the condition of the kick-start 
shaft oil seal. If it leaks, or if the lips show- 
signs of damage, pry- the old seal out with a 
small screw'd ris er. Press the new- seal 
straight into the cover. Apply some oil or 
grease to the seal lips before installation. 

2. Check the condition of the clutch 
cover mating surface. Remove any hurrs or 
imperfections with an oilstone. 

3. Measure the thickness of the friction 
plates, and replace them if they are less than 
2.7mm (0.106 in.) thick 

4. Place the steel clutch plates on a flat 
surface, such as a piece of glass, and check for 
excessive warpage by attempting to slip a 
feeler gauge blade between the surface and 
the plate. Replace the steel and friction 
plates as a set if w-arpage exceeds 0.05 mm 
(0.002 in.). 

5. Measure the free-length of each clutch 
spring and replace them as a set if any are 
found to be less than 34.6 mm (1.36 in.) long, 
or if their length varies. If the latter is true, 
l>e sure that all of the screws are evenly tight¬ 
ened on assembly. 

6. Check the friction plate tabs for wear 
or damage. Check the clutch housing for in¬ 
dented wear caused by the tabs. Remove any 
burrs with a file or oilstone. 

7. Check the corresponding splines of 
the clutch hub and steel plates for indented 
wear. 

8. Using a dial indicator, check the 
pushrod for a bent condition. Replace the 
pushrod if it is bent more than 0.2 mm (0.008 
in.). 

9. Check the condition of the clutch gear 
teeth. Note any pitting or chipping. Check 
the primary gear teeth as well. If damage to 
either is noted, replace both. The primary- 
gear is replaced by removing the securing 
bolt and pulling off the gear. 

10. Note the lash letters stamped on the 
clutch gear and primary- gear. The gears 



Clutch gear lash letter location 


should be replaced with reference to these 
lash letters. Gears should be paired as fol¬ 
lows: 


Primary gear 

Clutch gear 

A 

C 

B 

D 

C 

E 

D 

F 

INSTALLATION 



1. Installation is the reverse of disas¬ 
sembly. When fitting the clutch plates, alter¬ 
nate steel and friction plates. The last plate 
installed should be a friction plate. 

2. Install the pressure plate so that the 
arrow on the plate aligns with the arrow on 
the clutch hub. 

3. Tighten the pressure plate screws grad¬ 
ually and evenly. 

4. Tighten the primarv gear bolt to 29-33 
ft lbs. 

Kickstarter Shaft 
REMOVAL 

1. After removing the right crankcase 
cover, the kickstarter shaft can be removed 
by pulling it out. 



When installing the pressure plate, align the 
arrow on the plate with that on the clutch hub 



Removing the kickstarter assembly 


2. When disassembling the shaft compo¬ 
nents, lav each one out in the order removed 
to facilitate assembly. 

INSPECTION 

1. Check the condition of the kickstarter 
shaft splines. 

2. Check the kickstarter gear teeth for 
chipping or other damage, and replace it if 
such damage is noted. 

3. Check the condition of the shaft return 
spring. The spring should be replaced if it 
will not return the shaft quickly to the rest 
position and hold it securely in place. 

INSTALLATION 

1. Set the kickstarter gear clip into the 
groove in the crankcase. 


2. Rotate the return spring clockwise and 
hook it onto the projection. 

Gearshift Mechanism 
REMOVAL 

1. Remove the right crankcase cover. Re¬ 
move the clutch assembly. 

2. Remove the engine sprocket cover (left 
side). 

3. Remove the circlip from the gearshift 
shaft on the left side of the engine and pull 
out the gearshift assembly from the right. 

INSPECTION 

1 Check the gearshift shaft for a bent con¬ 
dition and replace it if it is bent. Check the 
condition of the gearshift shaft splines. 

2. Check the condition of the shift fingers. 
Note any chipping or wear to the finger ends. 
Replace the fingers if they- are bent or worn. 

3 Inspect the shift mechanism springs 
and replace them if weakened or broken. 

INSTALLATION 

1. Installation is the reverse of removal. 
After fitting the mechanism, temporarily- in¬ 
stall the gearshift lever and test shifting ac¬ 
tion through the gears. 

2. In each gear, check that the shift fingers 
are equidistant from the shift drum pins. 
Refer to the illustration If they are not, 
loosen the adjusting screw locknut and turn 
the screw to equalize the distances. Use a 
non-permanent thread-locking compound on 
the adjusting screw- after the adjustment is 
correct. Do not forget to tighten the locknut. 

3. Check for freeplay in the gearshift 
lever. There should be none. If any is evi¬ 
dent, the return spring is evidently weak¬ 
ened and should be replaced. 



Gearshift assembly 



ADJUSTING SCREW 

Use the adjusting screw to equalize the two 
clearances Indicated 

4. Check that the shift finger return spring 
will hold the fingers firmly against the shift 
drum pins. If not. replace the spring. 

Oil Pump 

Refer to “Lubrication System,” for oil pump 
removal, inspection, and installation proce¬ 
dures. 
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Engine Sprocket 
REMOVAL 

1 Remove tin* left-side riders lootpeg. 
Remove the gearshift level 

2 Remove the engine sprocket cover 
screws and take otl tin* eoxer 

3. Plan* the transmission in gear and 
applx the rear brake. In screw and remove 
the engine sprocket not. Remove tlu* lock- 
washer and spriK'ket It max In* necessary to 
move the rear wheel iorwurd to remove the 
spriK'ket from its shalt 


INSTALLATION 

Installation is the reverse of removal. 
Tighten the sproc ket nut to 30-58 It Ihs. 


Alternator/Starter Drive 
REMOVAL 

1 Drain the crankcase oil. 

2. Hemove the alternator cover. 

3. Remove* the rotor bolt. Remove the 
rotor with the special puller. Take out the 
woodruff key. 

4 Remove the sprocket guide and chain 
guide. 

5. Pull oil the starter and crankshaft 
sprocket and chain. 

INSPECTION 

1. Check the sprockets for wear such as 
hooking of the teeth Replace them, along 
with the chain, as necessary. 

INSTALLATION 

Installation is the rev erse of remov al. The al¬ 
ternator rotor must be turned onto its shaft 
because of the starter clutch rollers. 

Tighten the rotor l>olt to 22-25 ft lbs. 



Removing the alternator rotor 



Starter drive 
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LOWER END AND 
TRANSMISSION 

Splitting the Crankcases 

Splitting the crankcases is necessary for ser¬ 
vice to the crankshaft and connecting rods, 
transmission gears, and internal shift mecha¬ 
nism 

Removal of the* engine is recpiired. 

1. Drain tlu* oi). Remove the engine from 
the frame. 

2. Remove the top end components. 

3. Remove the lelt and right crankcase 
covers and the comixmrnts therein clutch, 
primary drive gear, kickstarter shaft, oil 
pump assembly, gearshift mechanism, 
engine sprocket, altemator/starter drive as¬ 
sembly, etc. 

4 Remove the starter motor. Remove the 
breather cover. 

5. Disconnect the neutral switch lead and 
tlu* oil pressure switch lead. 

6. Remove the neutral switch cover. 

7. Remove the shift drum cam stopper 
plate and the change lever guide {right side). 



Neutral and oil pressure switch leads 



8. Remove the upper and lower crankcase 
Ixdts. Loosen each bolt Vi turn, then remove 
all of them. 

9. Remove the upper crankcase half. If it 
is stuck, first cheek that all fasteners have 
been removed. Then tap around the case 
mating surface with a plastic mallet to break 
the case free. 


Case Assembly 

1. Be sure that the crankcase mating sur¬ 
face is* clean and free of all traces of old gasket 
compound. Minor scratches or burrs can be 



Crankcase bolt locations 

removed with an oilstone, although care 
must be taken that the surface is not grooved 
when doing this, 

2. Lubricate all bearing surfaces with 
motor oil. 

3. Be sure that the crankshaft and trans¬ 
mission shafts are properly seated. The trans¬ 
mission shaft bearings are located with set 
rings. Be sure the shift forks are engaged 
with their gears. 

4. Be sure that all dowel pins between the 
cases are in place. 

5. Apply a thin coat of a liquid gasket com¬ 
pound to the case mating surface. Install the 
uppercase half. After ensuring that it is prop¬ 
erly seated, install the crankcase bolts and 
tighten them gradually and in a cross pattern. 

Tighten the 8 mm Irolts to 15-17 ft lbs. 

Tighten the 6 mm bolts to 6-9 ft lbs. 

Transmission/Gear 
Shift Assembly 
REMOVAL 

1. Lift the transmission shafts out of the 
case. 

2. Before removing the shift forks, mark 



Separating the crankcase halves 
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Removing the shift fork shaft circlip 



Removing the shift drum cam plate circlip 


them so that they can he installed in their 
original locations. 

3. Remove the shift fork shaft circlips and 
push out the shafts with grommets. 

4. Move the shift drum as far as possible to 
one side, then remove the cam plate circlip 
and the cam plate. Remove the shift drum. 

INSPECTION 

NOTE; Do not disassemble the gear set 
unless inspection shows that replacement 
of individual gears is necessary. Gear shaft 
circlips are not reusable and must be re¬ 
placed with new ones whenever the gear 
set is taken apart. 

If the gear set is disassembled, carefully 
lay out each piece in the order it is removed 
to facilitate reassembly. 

1. Flush the transmission shaft bearings 
with clean motor oil and check operation 
Bearing rotation must be smooth, effortless, 
and quiet. There must be no play between 
the inner and outer bearing races. If damage 
is noted, replace the bearings as a set. 

2. Check the gear teeth for damage, wear, 
or pitting. Pay close attention to the \ery 
base of the teeth. Gears are surfacehardened. 
and if this hardened layer is damaged, what is 
left will not last long. Check the engaging 
dogs and/or dog slots on each gear for chip¬ 
ping or wear. Check that splined gears are a 
good fit on their shaft (neither too loose nor 
too tight) and that the splines on the shafts 
and on the gears are in good condition. 
Check that gears with plain bores can rotate 
freely but are not too loose on their shafts. 



Install tha cam plate on the shift drum as shown 



Shift fork installation 



After Installing the shift forks (1-4), be sure that 
the transmission shaft bearing set rings are In 
place 


Check all parts for damage due to overheat¬ 
ing or lack of lubricant. 

NOTE. Gears should always be replaced in 

pairs. 

3. Check that the gear shift fork fingers 
are not chipped, worn, or bent. If any dam¬ 
age is noted, replace the shift fork in ques¬ 
tion 

4. Check that each shift fork moves freely 
on its shaft If sticking or binding is noted, 
determine the cause. Check the shafts for a 
bent condition. Replace any shafts which are 
even slightly bent. 

5 Check the shift fork guide pins for 
wear. Also inspect the corresponding grooves 
in the shift drum. 

ASSEMBLY 

1. Assemble the gear sets onto their 
shafts. Use new circlips 

2. Install the shift drum, fitting the cam 
plate on the drum as illustrated 

3. Install the shift forks, shafts, and grom¬ 
mets. 

4 Be sure that the bearing locater rings 
are in place in the crankcase. 

5. Use new oil seals. Install the output 
shaft oil seal on the shaft before installation. 

6 Install the transmission shafts, engaging 
the shift fork fingers with the proper gears as 
this is done. Assembly is facilitated by ensur¬ 
ing that the transmission is in neutral. 

7. Install the shift drum cam stopper plate 
and the change lexer guide. Use a non-per¬ 
manent thread-locking compound on these 
screws. 

Crankshaft 

REMOVAL 

The crankshaft can be lifted out after the 
cases have been split. 

INSPECTION 

I. Mount the crank in a set of \-blocks and 
measure run-out with a dial gauge. If run-out 


exceeds 0.02 mm (0.0008 in ), the crank is 
bent and must be replaced. 



Checking the crankshaft tor run-out 



Crankshaft bearing Insert number locations 



Crankshaft bearing Insert number locations on 
the crank flywheels 



Checking big end axial play 


2. Check the crankshaft bearing inserts in 
the crankshaft for scoring or obvious signs of 
wear and replace the inserts if the surfaces 
are not in good condition. The inserts must 
be free of any defects or they should be re¬ 
placed. 

3. Crankshaft bearings are replaced as a 
set, and the correct color insert should be 
selected. Replace bearing inserts with others 
of the same color. If the color of the old bear¬ 
ing is no longer visible, refer to the following 
chart: 

Note the crankcase number which is 
stamped on the case and the crank journal 
number inscribed on the crank flywheel. 
Compare the two numbers to select the 
proper bearing insert. 
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Crankcase No. 

3 

4 

5 


Journal No. 
1 


Insert 

Blue 

Black 

Brown 

Green 


Big end bearing insert number location 



Be sure that both rods have the same 
Identification numbers and that the numbers on 
rods and caps align 



When installing the rods, be sure that the 
“YAMAHA" mark faces the left side of the crank 


4. With a dial gauge, c h e ck connecting 
rod side play at the small end. If the move¬ 
ment exceeds 0.5 mm (0.019 in ), the hig end 
hearing should In* replaced. 

5. Replace hig end hearing inserts with in¬ 
serts of the same color code. If the color is no 
longer visible on the old insert, select a re¬ 
placement according to the following chart. 


Big End 
Bearing No 

3 

4 

5 


Crankpin No. 

1 

2 


Insert 

Blue 

Black 

Brown 

Green 


6. If one or lxrth of the connecting rods is 
going to he replaced, he sure that the weight 
codes stamper! on the rod and cap match for 
both rods 

7 Before installing connecting rods on the 
crankpins, thoroughly lubricate the hearings 
with motor oil Install the rods so that the 
YAMAHA” mark on both rods faces the left 
end of the crankshaft and the hearing proto- 
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herance is towards the infakr side of the 
engine Be sure that the rods are installed so 
that the cap numbers align with the rod num¬ 
bers. 


8. Coat the con rod bolt threads with a 
molybdenum disulphide lubricant and 
torcjije them to 24-28 ft lbs. 


Engine Specifications 
XS360 


CYLINDER 

Bore 

Max allowable taper 

Max allowable out-of-round 

66 00-66 02 mm/2 5900-2 5908 in. 

0 05 mm/0 002 in 

0 01 mm/0 0004 in 

PISTON 

Piston skirt-to-cylmder clearance 

Piston oversizes 

Wrist pm diameter 

0.030-0 050 mm/0 0012-0 0019 in. 

66.25 mm/2.608 in. 

66.50 mm/2.618 in. 

66 75 mm/2.628 in. 

67.00 mm/2.638 in. 

15.995-16 000 mm/0 6298-0 6300 in. 

PISTON RINGS 

Piston ring end-gap (installed) 
Compression 

Oil 

Groove side clearance 

Top compression 

Lower compression 

0 2-0 4 mm/0.008-0 016 in 

0 2-0 9 mm/0.008-0 035 in. 

0 04-0 08 mm/0.0016-0 0032 in. 

0.03-0 07 mm/0 0012-0 0028 in 

CAMSHAFT 

Bearing clearance 

Intake lobe height service limit 

Exhaust lobe height service limit 

Intake lobe base circle service limit 
Exhaust lobe base circle service limit 
Max allowable run-out 

0.020-0 054 mm/0.00079-0.00213 in. 

38 70 mm/1.527 in. 

38 74 mm/1 525 in. 

32.08 mm/1 263 in. 

31.90 mm/1 256 in. 

0 03 mm/0.0012 in. 

ROCKER ASSEMBLY 

Rocker arm bore diameter 

Rocker arm shaft diameter 
Shaft-to-bore clearance 

13.000-13.018 mm/0.5120-0.5127 in. 
12.964-12 984 mm/0.51199859-0 51199937 in 
0.016-0 054 mm/0.00063-0 00122 

VALVES 

Valve seat width 

Intake valve stem diameter 

Exhaust valve stem diameter 
Valve-to-stem clearance 

Intake 

Exhaust 

Max allowable run-out 

1 0-1.1 mm/0.03937-0.04330 in 

6.975-8 990 mm/0 2741-0 2746 in. 
6.955-6.970 mm/0.2732-0.2738 in. 

0.010-0.037 mm/0 00039-0 00145 in. 
0.030-0.057 mm/0.0012-0.0022 in. 

0.03 mm/0.0012 in 

VALVE SPRINGS 

Free length 

Inner 

Outer 

Tilt replacement limit 

Inner 

Outer 

39 3 mm/1.547 in. 

42 8 mm/1.685 in. 

17 mm/0 067 in. (2 5*) 

1.9 mm/0.075 in. (2.5°) 

CRANKSHAFT 

Max allowable run-out 

Crank bearing clearance 

Con rod big end clearance 

0.02 mm/0 0008 in. 

0.020-0.044 mm/0.00079-0 00157 in. 

0 021-0 045 mm/0.00080-0 00180 in. 


Engine Specifications 



XS400 

CYLINDER 

Bore 

69 00-69.02 mm/2.7200-2.7208 in. 

Max allowable taper 

0 05 mm/0.002 in 

Max allowable out-of-round 

0.01 mm/0 0004 in. 

PISTON 

Piston skirt-to-cylinder clearance 

0 030-0.050 mm/0.0012-0.0019 in. 

Piston oversizes 

69 25 mm/2.727 in 

Wrist pin diameter 

69 50 mm/2.736 in 

69 75 mm/2 746 in 

70 00 mm/2.756 in. 

15 995-16 000 mm/0 6298-0 6300 in 

PISTON RINGS 

Piston ring end-gap (installed) 

Compression 

0.2-0 4 mm/0.008-0.016 in 

Oil 

0 2-0.9 mm/0.008-0.035 in. 

Groove side clearance 

Top compression 

0 04-0.08 mm/0.0016-0 0032 in. 

Lower compression 

0.03-0.07 mm/0 0012-0 0028 in 

CAMSHAFT 

Bearing clearance 

0 020-0 054 mm/0 00079-0 00213 in. 

Intake lobe height service limit 

39.38 mm/1.550 in 

Exhaust lobe height service limit 

39 42 mm/1.552 in. 

Intake lobe base circle service limit 

32.12 mm/1 265 in. 

Exhaust lobe base circle service limit 

31 97 mm/1.259 in. 

Max allowable run-out 

0.03 mm/0.0012 in 
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INSTALLATION Engine Specifications (cont.) 

Lubricate the crank and rod bearings XS400 

throroughly before installation. 


Engine Torque Specifications 

ROCKER ASSEMBLY 

Rocker arm bore diameter 

13.000-13.018 mm/0.5120-0.5127 in. 



Rocker arm shafl diameter 

12.964-12 984 mm/0.51199859-0.51199937 in. 



Shaft-1o-bore clearance 

0.016-0.054 mm/0.00063-0.00122 

Cylinder head 


VALVES 


10 mm 

22-25 

Valve seat width 

1.0-1.1 mm/0.03937-0.04330 in. 

6 mm 

6-9, 

Intake valve stem diameter 

6.975-6.990 mm/0 2741-0.2746 in. 

Tappet cover 

7-10 

Exhaust valve stem diameter 

6 955-6.970 mm/0.2732-0.2738 in. 

Rocker arm plug 

9-15 

Valve-to-stem clearance 


Spark plug 

13-16 

Intake 

0.010-0.037 mm/0.00039-0.00145 in. 

Connecting rod bolts 

24-28 

Exhaust 

0.030-0.057 mm/0 0012-0.0022 in 

Valve adjusting screw 

9-11 

Max allowable run-out 

0.03 mm/0.0012 in. 

Cam sprocket bolts 

13-16 



Oil filter housing bolt 

10-12 

VALVE SPRINGS 


Exhaust pipe ring nut 

15-17 

Free length 


Crankcase bolts 


Inner 

39.3 mm/1 547 in. 

8 mm 

15-17 

Outer 

42 8 mm/1.685 in. 

6 mm 

6-9 

Till replacement limit 


Oil drain bolt 

25-29 

Inner 

1.7 mm/0.067 in. (2.5 ) 

Primary gear 

29-33 

Outer 

1.9 mm/0.075 in (2.5 ) 

Engine sprocket 

36-58 



Alternator rotor bolt 

21-25 

CRANKSHAFT 


Oil pressure switch 

7-11 

Max allowable run-out 

0 02 mm/0.0008 in. 

Neutral switch 

2-3 

Crank bearing clearance 

0.020-0 044 mm 0 00079-0.00157 in 

Shift drum stopper 

9-15 

Con rod big end clearance 

0 021-0 045 mm/0 00080-0.00180 in. 


LUBRICATION SYSTEM 


OPERATIONAL DESCRIPTION 

The oil pump is housed beneath the right 
crankcase cover and is driven by the crank¬ 
shaft through a reduction gear. The pump is 
the “trochoidal” type, meaning that it con¬ 
sists of one rotor turning inside another. The 
shape of the rotors gives the pump its name 
and the action of one working against the 
other pumps the oil. 

The oil pump sucks oil from the sump. The 
oil passes through a course wire-mesh filter 
before reaching the pump, which removes 
any large impurities which might damage the 
pump rotors. This filter is made course so as 
not to restrict the passage of oil in low tem¬ 
peratures. 

The oil pressure relief salve is fitted in 
conjunction with the pump. The relief valve 
is pre-set to operate at a pressure above 
about 70 psi. If the oil pressure reaches this 
value, the relief valve opens and returns 
some of the oil to the sump. 

After passing through the oil pump, the oil 
is forced through the replaceable oil filter 
where microscopic impurities are removed. 
The oil filter housing is equipped with a 
by-pass valve. In the event that the filter 
becomes clogged with filtered material, oil 
will flow' around it to reach the engine’s mov- 



Oll pressure switch location 



ing parts. This oil, however, will not be fil¬ 
tered, so it is' imperative to change the filter 
at tlie prescribed intervals to ensure long 
engine life. 

After leasing the filter, the oil enters the 
main oil gallery. Here, oil passages allow it to 
lx* fed directly to the crankshaft main bear¬ 
ings, connecting rod bearings, and transmis¬ 
sion shafts An oil passage running up 
through the cylinders and head feeds oil to 
the camshaft and valve assemblies. The main 
oil passage is also equipped with an oil pres¬ 
sure swatch which monitors the system for 
pressure failure, and it includes a fitting to at¬ 
tach an oil pressure gauge. 

After lubricating the various components, 
the oil is returned to the sump and the cycle 
is repeated. 

CHECKING OIL PRESSURE 

1. A special gauge is needed to check the 
oil pressure. It is attached to a fitting on the 
left side of the crankcase sump (see illustra¬ 
tion). 

2. Oil pressure should be checked when 
the engine is at operating temperature. Be¬ 
fore checking, be sure that the oil level is be¬ 
tween the two dipstick marks. 

3. At 3,000 rpm, the oil pressure should 
be about 42 psi (3 kg/cm 2 ). 


4 If the pressure is significantly lower 
than this, remove and inspect the oil pump. 
If the oil pump condition is satisfactory, the 
lack of oil pressure may be caused by worn or 
damaged lx*arings. 

OIL PUMP 
Removal 

1. Drain the oil 

2. Remove the kickstarter pinch bolt and 
carefully pull the kickstarter off the splined 
shaft. 

3. Remove the right-side foot peg and the 
rear brake pedal. 

4. Remove the alien Ixdts which secure 
the right side crankcase cover and take off the 
cover. If the cover is stuck, tap around the 
sides with a plastic mallet to free it. Pull the 
cover straight off and do it carefully to avoid 
damage to the kickstarter shaft oil seal. 

5. Remove the three alien bolts which 
hold the oil pump and pump gear and take off 
the assembly. 

Inspection 

1, Carefully loosen and remove the three 
phillips screws which secure the oil pump 
rotor cover plate. Remove the plate. 

2. Measure the clearance between the 
rotor tips w ith a feeler gauge. The specified 



Oil pump assembly alien bolts 
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Oil pump (1), cover screws (2), drive gear (3), and 
cover (4) 



Rotor tip clearance (A.B) and rotor match marks 

clearance is 0.03 - 0.09 mm (0.0012-0.0035 
in.). If the measured clearance is not within 
this specification, replace the rotors. 



Adjusting the gear backlash 


3. Measure the clearance between the 
outer rotor and the oil pump housing. Speci¬ 
fied clearance is 0.03-0.09 mm 
(0.0012 - 0.0035 in.). If the measured clear¬ 
ance exceeds this amount, replace the rotors 
or housing. 

4. Uty a straight edge across the top of the 
rotors and measure the side clearance with a 
feeler gauge. Side clearance should he 
0.010-0.18 mm (0.0039-0.0071 in.). If the 


Oil pump type 

Rotor side clearance 

Rotor tip clearance 

Outer rotor-to-pump body clearance 

Pump output 

Relief valve operating pressure 
Filter by-pass valve operating pressure 


measured clearance is greater than this, re¬ 
place the rotors. 

5. The rotors have match marks on one 
side. If the pump is disassembled, he sure 
that the rotors are installed so that the match 
marks line up. 

6. Use a small amount of a non-permanent 
thread-locking compound on the oil pump 
rotor cover plate. 

Installation 

1. Installation is the reverse or removal. 
The primary gear-pump idler gear backlash 
must he adjusted. 

2. Fit the oil pump assembly and install, 
hut do not tighten, the mounting holts. Mea¬ 
sure the clearance between the primary gear 
and the oil pump idler gear. It should he 0.04 
mm (0.0015 in.). To obtain the correct back¬ 
lash push or pull on the oil pump assembly. 
When clearance is correct, hold the assembly 
in place and tighten the mounting holts se¬ 
curely. 


Trochoid 

0 10-0.18 mm (0 0039-0.0071 in.) 

0 03-0 09 mm (0 0012-0 0035 in.) 

0 03-0 09 mm (0 0012-0.0035 in.) 

1 2 t (1.3 qt) per minute @ 500 rpm 
5 kg/cm* (71 psi) 

1 kg/cm 1 (14 psi) 


Lubrication System Specifications 


FUEL SYSTEM 


CARBURETORS 

Removal 

1. Disconnect the fuel line at the petcock. 
Disconnect the petcock vacuum line at the 
right manifold 

2. Lift the seat. Remove the gas tank holt. 
Lift up the rear of the tank and slide it hack 
until it is clear of its rubber mounts. Remove 
the gas tank from the motorcycle. 

3. Disconnect the throttle cable from the 
lever between the carburetors. 

4. D>oscn the screws on the manifold 
clamps and the air cleaner hose clamps. 

5. Carefully pull the carburetors hack 
until they are free of the manifolds, then 
move them out to the side and off the motor¬ 
cycle. 



Carburetor manifold and air cleaner hose clamp 
screws 
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Petcock vacuum line connection 



Removing the carburetors 


Installation 

1. Installation is basically the reverse of 
removal. 



Removing the drain plug 


2. Position the carburetors on the mani¬ 
folds and }>e sure they are properly seated. 
Work the air cleaner hoses around the carbu¬ 
retor months and he sure they are not folded 
are creased. Tighten the clamps. Connect 
the throttle cable. Check twist-grip action. 

3. After fitting the gas tank and connecting 
the lines, turn the petcock to the "Prime 
position for a few moments to fill the float 
Unvls. Check for leaks InTore starting the 
motorcycle. 
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Disassembly 

1. Remove the drain plug at the bottom 
of each float bowl. Holding the carburetors in 
the normal operational position, allow the gas 
to drain off. Refit the drain plugs to prevent* 
loss. 

2. Remove the angle-iron bracket which 
runs by the float bowls and holds the carbu¬ 
retors together. 

3. Loosen the choke rod securirtg screw's 
and disconnect the choke rod from the starter 
plungers. Pull out the rod. Take care that the 
shaft positioning balls on the left and right do 
not pop out. 

4. Remove the bracket which holds the 
carburetors together at the caps. 

5. Separate the two carburetors. 

6. Remove the carburetor cap. Take out 
the return spring. Carefully, so as to avoid 
damage to the rubber diaphragm, lift out the 
throttle slide assembly. 

7. Remove the float bowl screws and 
carefully lift off the float bowl until it clears 
the floats. If the bowl is stuck, rap it once on 
the side with the screwdriver handle. This 
should be sufficient to break it free. 

8. Using a small punch, push out the 
float pivot pin and remove the float bulbs. 

9. Lift out the float needle. 

10. Unscrew' and remove the float needle 
seat and gasket 

11. Unscrew and remove the pilot and 
main jets. On XS360 models, these are fitted 
to the float bowl, but on the 400 they are on 



Choke shaft securing screw and plunger location 





Carburetor top and throttle slide assembly 


Removing the float bowl screws 



Removing the float bowl 



Removing the float assembly 



Removing the float needle 


the carburetor body. Jets are brass and 
should be removed carefully to avoid dam¬ 
age. 

12. Pry out the washer beneath the needle 
jet, and remove this jet by tapping it out with 
a wooden dowel or the like from the top of 
the carburetor. 

13. Remove the float bow'l gasket. 

14. Remove the banjo bolt for the fuel 
feed line from the left carburetor. 


Unscrewing the main jet 


Removing the plunger assembly 

15. Remove the idle limiter caps from the 
pilot screws and remove the screws. 

16. Unscrew and remove the starter 
plunger from the carburetor. 

Inspection 

1. Clean the carburetor body and float 
bow l in a carburetor cleaner or solvent which 
is safe for plastic parts and dry thoroughly. 

2 Use compressed air to blow air and 
fuel passages clear. 

3. Clean all fuel jets in the same manner. 
CAUTION Do not insert anything info the 
jet passages to clear them, use air pressure 
only 

4. Inspect the carburetor body for any 
vibration or stress cracks. 

5. Check the condition of the throttle 
slide. Smooth movement of the slide on the 
carburetor body is imperative. If the slide 
sticks or binds at any point from full closed to 
wide open, replace it. 

6. Inspect the needle jet and the needle. 
The needle must be free of nicks or score 
marks along its tapered portion. More often, 
however, these components will need to be 
replaced because of normal wear. As the 
throttle slide moves up and down while the 
machine is in operation, the needle is rub¬ 
bing against the jet. Eventually, these com¬ 
ponents will wear enough to cause a notice¬ 
able rich running condition in the 
mid-throttle range. If this occurs, both the 
needle and the jet should be replaced. If the 
components aie more than four years old. 
new ones should be fitted before attempting 
to tune the carburetor, or taking remedial ac¬ 
tion to correct a rich condition (such as lower¬ 
ing the needle). 

7. Carefully inspect the float. Shake the 
float close to your ear; listen for any gasoline 
trapped inside. If the float assembly leaks, or 
if any puncture is noted, replace it, do not at¬ 
tempt repairs. 
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S. Inspect the tip of the float needle and 
the needle seat for dirt or corrosion Check 
the needle tip for wear, li worn, the needle 
should lk‘ replaced 

If there is ail) corrosion or deposits evj- 
dent on the needle or needle seat, the de¬ 
posits must he removed, or the parts re¬ 
placed 

NOTE. Do not attempt to clean the needle 
or needle 'seat fnj hipping one against the 
other 

To check the efficiency of the float needle 
salve, proceed as follows: 

a With the carburetor assembled ex¬ 
cept for the float how], connect it to its fuel 
line, 

b Place a number of dry rags beneath 
the carburetor, anil hold it upright (in its 
normal operating position) with one hand, 
e. With the other hand, gently raise the 
float assembly until the float needle is 
seated. Have an assistant turn the fuel pet- 
cock on ("Prime” position), 

d. If the needle and seat are in good 
condition and forming a gixnl seal, no gaso¬ 
line will flow out of the carburetor, 

e. If a leak is noted, replace the needle 
and seat. 

CAUTION While performing this test, he 
sure that adequate precautions are taken in 
the event of spillage. 

The float level should be checked prior to 
assembly. 

9. Check that the tapered portion of the 
pilot screw is smooth and clean. Replace it if 
it is crushed or blunted. 

10. Inspect the float Irowl for a warped 
gasket surface, or stress cracks (especially 
around the screw holes). 

11. Check the throttle slide diaphragm for 
nps. Replace the assembly if the diaphragm 
is damaged. Repairs are not possible. 

Assembly 

Assembly is basically the reverse of the disas¬ 
sembly procedure. Note the following points; 

1. Always use new gaskets and O-rings. 

2. Exercise care when installing jets— 
they are made of soft brass and are easily 
damaged if overtightened. 


3. If the throttle slide and needle have 
been disassembled, check that both needle 
clips are installed in the correct groove from 
the top of the needle. Refer to the "Car¬ 
buretor Specifications” chart at the end of 
this section for the correct needle clip posi¬ 
tion. 



Be sure that the diaphragm tab is properly 
seated 

■4. W hen installing the pilot screws, turn 
them in gently until they are light!) seated, 
then back them out \Vi turns on XS360 mod¬ 
els and I‘A turns on XS400 models. Fit the 
idler limiter caps. 

5. When fitting the throttle slide, be sure 
to engage the tab on the diaphragm with the 
cut-out in the carburetor body. 

6. Check the float level as outlined in 
Chapter 3. 

7. When installing the choke rod, be sure 
that the securing screws fit into the shaft de¬ 
tents. 


FUEL PETCOCK 

The (vtcock is the vacuum-activated typo 
which incorporates a mesh filter inside the 
gas tank. 

1. Set the petcock to the "RES” position 
Disconnect the fuel line from the petcock 
and the sacuum line from the manifold. 

2. Remove the gas tank. Drain off‘the fuel 

3. l ? nscrew the petcock securing nut or 
two phillips screws depending u|>on the 
method of fastening, and pull off the petcock. 

4. Clean the filter screen in a solsent. Be 
sure to remove any foreign matter trapped in 
the screen as this will impede fuel flow. If the 
screen cannot be cleaned, or if it is punc¬ 
tured or otherwise damaged, it should be re¬ 
placed. 

5. Check the sealing washer and replace it 
if it is damaged. 

6. Install the petcock. After the tank is 
refitted, check for leaks before operating the 
motorcycle. 

7. Chi*ck operation of the petcock after 
disconnecting the fuel feed line. No fuel 
should flow out when the lever is in the "On" 
or "RES" positions. This should happen only 
when the lever is set to the “Prime" position 
If fuel does flow in the other positions, re¬ 
place the petcock 

8. In the event that fuel flow is a problem, 
check that the vacuum line is tightly secured 
at Ixith ends, and is free from dry-rotting or 
other damage. Replace the vacuum line if 
any damage is noted. 


Carburetor Specifications 



XS360 

XS400D 

XS400E, Ft2F 

XS400-2F 

xseooc/SG.u 

Type 

Mikuni BS34 

Mikuni BS34 

Mikuni BS34 

Mikuni BS34 

Mikuni BS34 

Mam jet 

135 

142.5 

132.5 

137.5 

135 

Air jet 

06 

45 

45 

45 

45 

Jet Needle 

4FP21-3 

5Z1-4 

5Z1-3 

5Z1-3 

5GZ9 

Needle clip position (from top) 

3 

4 

3 

3 

na 

Needle jet 

X-6 

X-4 

X-6 

X-6 

Y-2 

Throttle slide 

145 

135 

135 

135 

na 

Pilot jet 

17.5 

42.5 

425 

42.5 

42.5 

Pilot screw (turns out) 

Wi 

1 Vt 

1V4 

Preset 

Preset 

Float level (mm/in.) 

26 6/1 05 

32.0/1 26 

32.0/1 26 

25 7/1.0 

27.3/1 1 


ELECTRICAL SYSTEM 


CHARGING SYSTEM 

Alternator 
OUTPUT CHECK 

NOTE. To give accurate results , ilu’ bat¬ 
tery must he in good condition and fully 
charged before performing the output test. 

1 Connect a D.C. voltmeter across the 
battery terminals. 

2. Start the engine and let it run at alxmt 
2,000 or more rpm 

3. Batter) voltage on the meter should be 
14 5 v with a maximum allowable variation of 
0.3 v 

4 If the voltage is greater than this, check 
the voltage regulator (see below), (fit is less, 
check the alternator wiring, the regulator, 
and the rectifier. 
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CAUTION; Sever run the engine with the 
battery leads disconnected. To do so risks 
ruining the other charging system compo¬ 
nents. 

FIELD COILIARMATURE TESTS 

1. With the engine off disconnect the al¬ 
ternator wiring at the connector. With an 
ohmmeter, check the resistance between 
each of the three white leads. Resistance 
should be 0.72 ohms. 

2. If the resistance is not within I09f of 
this value, the problem is probably with the 
alternator armature wiring. If the resistance 
is too high, the wiring is probably broken, if 
it is too low, the windings may 1 m* breaking 
down. In either event, the armature must lx* 
replaced. 

3. Check the resistance across the two 


field coil leads (green-green). Resistance 
should be 4.0 ohms. If the measured resis¬ 
tance is not within 159c of this figure, replace 
the field coil. 

NOTE: Resistance figures are taken at 20° 
C (6S° F). Therefore, it is preferable to 
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HR 


Voltage regulator 


BROWN 



ground 

check them when the engine is cold to en¬ 
sure accuracy. 

Regulator 

A mechanical voltage regulator is used on all 
models. The regulator is adjustable, although 
this procedure (given below) should not be 
attempted until the regulator has first been 
checked for defects. 

1 Perform the alternator output test and 
field coil/armature tests first. If the alternator 
proves satisfactory, check the regulator. 

2. Disconnect the wiring and remove the 
regulator from the motorcycle. 

3. With an ohmmeter, check the resis¬ 
tance between the black regulator lead and 
the regulator base (black). Resistance should 
be 10.5 ohms. If the measured resistance is 
not within 2 ohms of this figure, replace the 
regulator. 

4. Check the resistance between the 
green and the brown regulator leads. Resis¬ 
tance should be 140 ohms. If the measured 
resistance is not within 10 ohms of this fig¬ 
ure, replace the regulator. 

5. If the resistance tests indicate that the 
regulator winding and resistor are satisfac¬ 
tory, but the charging system is not develop¬ 
ing the standard 14.5 v across the battery, 
the regulator may be in need of adjustment. 
However, it would be wise to check the recti¬ 
fier first. 

6. Remove the regulator cover. Install the 
unit on the motorcycle, checking that all wir¬ 
ing connections are correct. 

7. Disconnect the fuse box wire leading to 
the battery. Connect a voltmeter from the 
fuse box to ground. Start the engine and 
allow it to run at 2,500 rpm. At this point, the 
voltmeter should read 14.5-15.0 v. If it does 
not, turn the regulator adjusting screw to ob¬ 
tain the correct voltage output. Turn the 
screw in to raise the voltage output, and out 
to lower it. 

Rectifier 

1. The rectifier consists of a six-diode 
“bridge.’* A diode will allow current to pass 
in one direction only. If any diode allows cur¬ 
rent to pass in both directions, or in neither 
direction, the operation of the entire unit will 
be upset and the rectifier will have to be re¬ 
placed . 


2. It is the ability of the diodes to pass cur¬ 
rent one way and stop it in the other which is 
tested when checking the rectifier. 

3. The rectifier can be checked with an 
ohmmeter or a self-powered low-voltage test 
light. Disconnect the rectifier wiring and re¬ 
move it from the motorcycle. 

4. Connect the positive lead of the tester 
to the rectifier red lead and the negative 
tester lead to each of the three white leads in 
turn. Note whether or not there is continuity 
in each case. Now- reverse the tester connec¬ 
tions so that the negative tester lead is con¬ 
nected to the red rectifier lead and the posi¬ 
tive tester lead is connected to each white 
lead in turn. Note whether or not there is 
continuity. 

If there was continuity for a certain con¬ 
nection during the first test, there should not 
be any when the tester leads are reversed. If 
there was continuity in both cases, or lack of 
continuity in both cases, a diode is defective 
and the rectifier must be replaced. 

5. Connect the positive lead of the tester 
to the rectifier black lead and the negative 
tester lead to each of the three w hite leads in 
turn. Repeat the test w ith these connections. 
Replace the rectifier if all tests are not satis¬ 
factory. 

BREAKER POINT IGNITION 
Troubleshooting 

1. In the event of failure of the ignition 
system, first check the fuses, if all are in 
working order, check that the snap connec¬ 
tors for the coils and breaker points are all 
clean and tight. 

2. At this point refer to chapters 2 and .3 
for inspection procedures for the breaker 
points, plugs, and battery . If these items are 
all in working order, the problem may be 
isolated to the coils, condensers, or plug 
caps. 

3. If only one cylinder fails to fire, and the 
problem is not a loose connection or defec¬ 
tive spark plug, suspect the plug cap. The 
caps are fitted with a resistor to prevent radio 
interference while in operation, and heat and 
vibration may cause the value of this resistor 
to increase considerably, even to becoming 
an open circuit. 

The easiest way to see if a misfire is due to 
a defective cap is to switch the plug cap of the 
non-firing cylinder with the other cap. If the 
dead cylinder begins to fire and the other cyl¬ 
inder ceases, the problem is the plug cap. 
The caps should be replaced as a set. 

Functional caps will have a resistance of 
9,000 ohms. Usually, when resistance ex¬ 
ceeds this valve significantly, the plug for 
that cap will no longer fire. 

Caps are easily removable by unscrewing 
them from their cables. 

4 Defective condensers are seldom a 
problem, since these are now’ usually re¬ 
placed along with the breaker points. Defec¬ 
tive condensers will cause considerable arc¬ 
ing or sparking between the breaker point 
contacts while the machine is running, and 
this should be cause for replacement before 
they fail completely. Badly burned or pitted 
point contact surfaces can also be caused by 
defective condensers, as well as by improper 
adjustment. If the points are in bad condi¬ 
tion, replace them and the condensers as 
well. 


5. Condenser capacity can be checked 
with electrical test equipment (if available) in 
place on the machine, provided the con¬ 
denser is first disconnected from the primary’ 
terminal. Capacitance should be 0.24 MFD. 
The resistance of the condensers should be in 
excess of 3 MO. A variation of 10% in either 
reading is allowable. 

6. If the condensers are not suspect, check 
the ignition coils. Coils should be checked for 
continuity of the windings. First remove the 
gas tank. Disconnect the red/white coil lead 
and the other lead which is orange for the left 
cylinder’s coil, or grey for the right. Check 
resistance across the leads. It should be 
alxmt 4 ohms. If the resistance is not very 
close to this figure, the primary winding is 
defective and the coil must be replaced. 

7. To check the secondary’ coil, first re¬ 
move the spark plug cap from the plug lead. 
Check the resistance between the plug lead 
and the orange or grey lead. Secondary wind¬ 
ing resistance should be 9.5 K ohms. If the 
measured resistance is not very close to this 
value, the secondary winding is breaking 
down, and the coil must be replaced. 

TRANSISTORIZED IGNITION 
Troubleshooting 

1 In the event of spark failure, first check 
the entire electrical system for loose connec¬ 
tions. 

2. Check that the battery' is frilly charged. 
Recharge if necessary. 

3. Check all fuses. 

4 If all of the above elements are found 
satisfactory’, check the resistance of the igni¬ 
tion coil primary and secondary windings. 
Primary winding resistance should be about 3 
ohms. Secondary resistance should be about 
8.6 K ohms. 

The primary' winding leads at the coils are 
red/white and orange. The secondary wind¬ 
ing resistance is checked between the spark 
plug lead (minus cap) and the re/white lead. 

5. Check the pick-up coils’ resistance. It 
should be about 700 plus/minus 150 ohms. 

6. If all of the above elements are satisfac¬ 
tory, replace the TCI unit. 

Pick-up Coil 

REMOVAL AND INSTALLATION 

The pick-up coils are located beneath the 
cover on the left side of the cylinder head. 

1. Centerpunch the blind plug which se¬ 
cures the cover. Use a 5 mm drill bit to drill 
the plug. 

2. Cut internal threads 6 mm diameter x 
1.0 mm pitch in the blind plug with a proper 
sized tap. Thread in the special slide ham¬ 
mer, or a suitable metric bolt, and pull out 
the plug. 

3. Remove the cover screws and take off 
the cover. 

4. Remove the rotor bolt and rotor. 

5. Remove the pick-up coil screws and 
take off the assembly. 

6. Installation is the reverse of removal. 
Install the rotor and tighten the rotor bolt to 
7 ft lbs. Check the ignition timing as outlined 
in ‘Tune-Up/' Rotate the pick-up coil base 
plate, if necessary', until the timing marks 
align as specified. .After fitting the pick-up 
coil cover, install a new- blind plug. Do not 
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force the plug in if it is too tight, as this may 
crack the* cover. 


STARTING SYSTEM 

The starting system consists of the starter 
motor and clutch, the solenoid, and the 
handlebar-mounted starter switch. When the 
button is pressed, the electrical circuit to the 
solenoid is closed and the solenoid is acti¬ 
vated, sending the batters' current directly to 
the starter motor. The starting system is 
quite reliable and it is unlikely that any major 
problems will arise. 

Testing 

If the starter will not operate, switch on the 
headlight and observe its intensity. If it is 
dim when the starter is not being operated, 
check the battery connections and recharge 
the battery If the headlight doesn’t light, 
check the fuse, the battery connections, the 
ignition switch and its connections, and 
check the continuity of the wire between the 
ignition switch and the battery'. 

If the headlight is normally bright, press 
the starter button and observe any changes. 
If the headlight dims when the button is 
pushed, it indicates that the starter motor is 
drawing current If it does not dim (i.e. noth¬ 
ing happens), the starter motor is probably 
not getting any current. In this case, suspect 
the starter solenoid. 

To check the solenoid and starter button, 
the easiest test is to bypass the unit com¬ 
pletely by disconnecting the battery lead 
from the solenoid and connecting it directly 
(w ith the aid of a high-tension jumper cable) 
to the starter motor terminal If the starter 
motor works, the solenoid or starter button is 
defective and must be replaced. 

If the motor still fails to work, the motor it¬ 
self may be the cause of the trouble. 

Starter motor faults are rare, but several 
things can go w'rong. 

If the starter spins freely, but the engine 
doesn’t turn over, suspect the starter motor 
clutch. 

If the engine will turn over only very' 
slowly and without a great degree of predict¬ 
ability, some possible causes include: a low 
or almost dead battery, oil which is too thick 
for weather conditions (extreme cold), or bad 
bearings in the motor itself. Worn bearings 
could cause the armature to contact the field 
coils which will effectively short out the 
starter. Usually, repeated attempts at start¬ 
ing will result in the starter motor getting 
very hot. Other possible causes of starter 
motor trouble include worn brushes, a worn 
or dirty commutator, or a defective arma¬ 
ture. 

Starter Motor Service 
REMOVAL AND INSTALLATION 

1. Remove the gas tank. Remove the car¬ 
buretors. 

2. Remove the starter motor cover. Dis¬ 
connect the starter lead 

3. Remove the alternator cover. 

4 Remove the starter motor bolts. 

5 Remove the gear from the starter motor 
shaft and take out the starter motor. 

6 Installation is the reverse of removal. 
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INSPECTION 

I Take out the two screws and remove 
the starter side cover. 

2. Check electrical continuity between 
the commutator and armature core using a 
multitester or test light and battery'. If conti¬ 
nuity exists, the armature coil is grounded 
and the complete starter motor unit must be 
replaced. 

3. Check for continuity between all of 
the commutator segments. Continuity must 
exist in each case. 

4 Check continuity between the brush 
that is wired to the stator coil and the starter 
motor cable. I-ick of continuity indicates an 
open circuit in the stator coil, and the starter 
motor unit should be replaced. Resistance 
should not exceed 0.05 ohms. 

5. Examine the carbon brushes for dam- 



Checklng for continuity between commutator 
segments 


age to the contact surfaces and measure their 
length. Replace the brushes as a set if either 
one measures less than 6 mm (0.24 in.), or if 
they are damaged in any way. 

6. Brush spring tension should be mea¬ 
sured with a small pull-scale. Replace the 
springs if they have weakened to less than 
550 g tension. 

7. The mica undercut of the commutator 
should be maintained at 0.7 mm (0.027 in.). 
Any carbon deposits should be cleaned out of 
the commutator grooves, and a piece of hack¬ 
saw blade or the like used to increase the un¬ 
dercut depth if necessary. 

8. Polish the commutator with fine 
emery' cloth and then clean it thoroughly 
before installing. 

9. Measure the diameter of the commu¬ 
tator. The armature should be replaced if the 
measurement is less than 27 mm (1.06 in.). 

10. Check the condition of the armature 
bearings and replace them as a set if any 
damage is noted. 

11. Check the condition of the oil seal and 
replace it if the seal lips are cracked or w orn. 

12. Unsealed bearings should be lubri¬ 
cated with 20W or 30W motor oil before as¬ 
sembly. Coat the lips of the oil seal with 
white grease before assembly. 


Starter Solenoid 

1. If the battery is in reasonably good con¬ 
dition. and nothing at all happens when the 
starter button is pushed, check the solenoid. 

2. Disconnect the starter cable at the sole¬ 
noid. When the button is pushed, there 
should be an audible "click” which indicates 
that the solenoid is opening. 

3. If further testing is necessary, remove 
the solenoid from the machine. 

CAUTION Be sure to disconnect the co¬ 
bles at the battery before disconnecting the 
solenoid terminals. 


Connect a fully charged 12-volt battery' 
across the solenoid low-tension leads and 
check .for continuity across the high-tension 
terminals with an ohmmeter or self-con¬ 
tained test light. If there is no continuity, 
replace or repair the solenoid. 

4, Check for continuity across the low-ten¬ 
sion terminals with an ohmmeter or self- 
powered test light. Resistance should be 3.5 
ohms. If there is no continuity, the primary 
winding of the solenoid is broken, and the 
unit must be replaced. 

5. If starter trouble began just after the 
starter button housing was disassembled or 
moved for any reason, check the connections 
at the switch as they may have come adrift. 

ELECTRICAL COMPONENTS 
Horn 

1 If the horn fails to sound, check that 
there is 12 von the brown bom lead. If there 
isn’t, check for a broken wire. 

2. If the brow'n lead checks out, check that 
the pink wire is grounded when the horn 
button is pressed. If it isn’t, check the horn 
button. 

3. If the wiring is satisfactory, replace the 
horn. 

Brake Light 

1. If only one of the two brakes fails to ac¬ 
tivate the brake light, the problem is proba¬ 
bly confined to that switch. 

2. If neither switch w ill activate the brake 
light, first check the brake light bulb. If it is 
in workable condition, check that there is 12 
v on the yellow brake light lead. 

3. If there is voltage on the yellow lead, 
check for voltage on each brown lead at the 
brake light switches. 

Taillight 

1. If the taillight will not work, check the 
bulb first. 

2. If it is satisfactory, check for voltage on 
the blue lead. If there is voltage on this wire, 
check for a good ground (black w ire). 

Turn Signals 

1 If only one side fails to work, check 
both bulbs on that side first 

2. If the bulbs are operable, check for 
voltage on the green (right) or brown (left) 
leads. If there is voltage here, chock the 
grounds (black leads). 

3. If neither side will work, check for volt¬ 
age on the brovvn/white lead at the handlebar 
turn signal switch. Then check for voltage on 
the brown lead at the turn signal flasher 
relay. 

4. If these checks are satisfactory', replace 
the flasher relay If the turn signals still will 
not operate, replace the flasher switch If this 
will not work, the entire self-cancelling sys¬ 
tem must be checked out (see l>olow'). 

Neutral Indicator 

1. If indicator light fails to come on, check 
the bulb first. 

2. If the bulb is satisfactory, check that 
there is voltage on the blue wire at the 
sw-itch. If there is, replace the switch itself. 
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Oil Pressure Indicator 

1. Check the bulb first. 

2. If the bulb is satisfactory, check for volt¬ 
age on the black/red lead to the switch. 

3. If the wiring checks out, replace the oil 
pressure indicator switch. 

Self-Cancelling Turn 
Signal System 

1. In the event that the self-cancelling sys¬ 
tem fails to operate properly, first disconnect 
the 6-prong connector from the flasher can¬ 
celling unit and try the turn signals. If both 
sides operate normally, the trouble can be 
confined to the cancelling unit itself, the 
handlebar switch reset circuit, or the speed¬ 
ometer sensor circuit. 

2. Connect an ohmmeter set to the H x 
100 range across the white/green and black 
wires on the wiring harness side of the 6- 
prong connector. Turn the speedometer 
shaft. The ohmmeter needle should swing 
back and forth between zero and infinity four 
times. If this happens, it indicates that the 
speedometer sensor circuit is functioning 
properly. If the meter does not function in 
this manner, either the sensor or the wiring 
harness is defective. 


3. Check for continuity between the yel¬ 
low/red lead of the 6-prong connector on the 
wiring harness side and ground on the chas¬ 
sis. When the turn signal switch is off, there 
should be infinite resistance. When the 
switch is pushed to either “L” or “R”, there 
should be no resistance. If this is not the 
case, check the wiring harness and the han¬ 
dlebar switch circuit. 

4. If no defective operation is apparent in 
the above tests, replace the self-cancelling 
unit. 

5. If the turn signals operate only when 


the turn signal button is pushed to “L” or "R” 
and they shut off immediately when the but¬ 
ton is released, replace the self-cancelling 
unit. 

Note the following concerning the self-can- 
celling turn signal system: 

a. Yamaha recommends that the turn 
signals be shut off manually after a turn is 
completed. 

b. If the self-cancelling unit fails, the 
turn signals can be used manually by sim¬ 
ply disconnecting the 6-prong connector 
from the unit. 


Bulbs 


Headlight 

40/30W 

Tail/Brake light 

8/27W 

Turn signals 

27W 

Meter lights 

3 4W 

Warning lights 

3.4W 

Indicator lights 

3.4W 


Fuses 


Main (red) 

20A 

Headlight (red/yellow) 

10A 

Turn signal (brown) 

10A 

Ignition (red/white) 

10A 
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WIRING DIAGRAMS 
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Light gr*#n 
Sky blue 
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WIRING DIAGRAMS 


000-01 


Handlebar twitch <L) 
LIGHTS TD'mmar) 

twitch HORN twitch TURN i 


'In 

LB 

o 

s 

- 

L 


Ch 

Bi W 

Or, 

:mo 

o 


orr 



l 

O 

o 


! i°j 

o 

O 

ON 

O 

L 

o 

ft 


o- 

O 


Handlebar twitch (Rl 
1 ENGINE STOP 
' twitch LIGHTS twite 


Front braka twitch 
T echomeiar 


Neutral indicator 

Oil prattur* 
indicator light 


V 

W R.W 

IV 

* R/> 

Off 


Off 


ON ( 

>o 

ON ( 

>o 


L 


J 



Color cod* 

e 

Black 

B/R 

Black Red 

Ch 

Chocolete 

GR 

Green Red 

G 

Green 

GY 

Green/Yellow 

L 

Blue 

L/G 

Blue/Green 

0 

Orange 

L/W 

Blue While 

P 

Pink 

L/Y 

Blue Yellow 

R 

Red 

R/L 

Red Blue 

Br 

Brown 

RW 

Red/White 

W 

While 

RY 

Red Yellow 

Y 

Yellow 

W/G 

White/Green 

Dg 

Derk green 

YB 

Yellow Black 

Gy 

Grey 

Y/G 

Yellow/Green 

Lg 

Light green 

Y/R 

Yellow Red 

Sb 

Sky blue 

Br/W 

BrownWhite 


Rear brake twitch 



0 0 @ Uu 

Rear bather Ugni Contact Ignition corf 
breaker 


: XS400F only 


B 

Black 

BR 

Color code 

Black Red 0f 

Brown 

RW 

RedWhite 

Ch 

Chocolate 

GR 

Green Red 
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White 

RY 

RedYellow 

G 

Green 

GY 

GreenYellow 

Y 

Yellow 

WG 

White Green 

L 

Blue 

L/G 

Blue Green 

Dg 

Dark green 

YB 

Yellow Bleck 

0 

Orange 

L/W 

Blue White 

Gy 

Gray 

YG 

Yellow Green 

P 

Pink 

L/Y 

Blue Yellow 

Lg 

Light green 

Y/R 

Ye How Red 

R 

Red 

RL 

Red Blue 

Sb 

Sky blue 

Br W 

Brown/White 
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WIRING DIAGRAMS 


fttart*' »«•«>:»> 1 








Color Code 



Og 

Dark green 

Ch 

Chocolate 

BW 

Black. While 

B 

Black 

G 

Green 

WR 

While Red 

Br 

Brown 

P 

Pink 

WG 

WhiieGreen 

0 

Orange 

Gy 

Gray 

Bn 

Black Red 

L 

Blue 

GY 

Green Yellow 

Br W 

Brown While 

Y 

Yellow 

L/W 

BlueWhiie 

Yn 

Yellow Red 

R 

Red 

RW 

Red While 

Y/G 

Yellow Green 

W 

While 

LB 

Blue Black 



St 

Sky blue 

RY 

Red Yellow 
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CHASSIS 


WHEELS 

Front Wheel Assembly 
REMOVAL AND INSTALLATION 

I Support the front wheel several inches 
oil the ground l>v placing a support beneath 
the engine. 

2. On drum brake models, disconnect the 
brake cable at the handlebar. 

3. Disconnect the speedometer cable at 
the wheel. 

4. Remove the axle* nut cotter pin and 
remove the axle nut 

5. loosen the axle cap nuts. Pull out the 
axle and remove the wheel from the ma¬ 
chine. 

6. On disc brake models, place a piece of 
cardboard or the like between the brake pads 
to keep them apart. 

7. Installation is basically the reverse of 
removal. Note the following ]X>ints; 

a Oroase the lips of the wheel grease 
seals and the speedometer drixe mecha¬ 
nism with white grease. 

b. On drum brake models, be sure to 
engage the brake anchor with the slot on 
the fork slider On disc brake models, lx* 
careful when fitting the wheel so that the 
brake disc is properly installed lx*tween 
the pads. 
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c. If the axle cap has been removed, in¬ 
stall it so that the arrow on it points to¬ 
wards the front of the motorcycle. 

d. When tightening the axle cap nuts, 
tighten the frontmost one first. Torque it 
to 15 ft lbs. Then tighten the rear one to 
the same torque. The cap is machined un¬ 
evenly. There should be a small gap lx»- 
txveen the cap and the fork slider visible 
above the rearmost nnt. 

e. Tighten the axle nut to 72 ft lbs on 
drum brake models and 77 ft lbs on disc 
brake machines. Use a new cotter pin. 



Tighten the forwardmost axle cap nut first: 
there should be a gap between the cep and the 
slider at the rear (arrow) 


f. Check brake operation before riding 

the motorcycle. 

WHEEL BEARINGS 
Removal 

1. After removing the front wheel, re¬ 
move the brake plate on drum brake models, 
or the brake disc on disc brake machines. 

2. Remove the speedometer drixe box on 
disc brake machines. 

3. Remove any wheel bearing covers or 
retainers fitted to either side of the hub. 

4 Pry out the grease seals. Once re¬ 
moved, the seals should be replaced with 
new ones. 

5. Reach through the hub with a suitable 
punch, move the wheel liearing spacer as far 
as possible to one side to achieve a purchase 
on the wheel lieu ring, and drive it out Re¬ 
move the spacer. Drive out the remaining 
wheel bearing from the other side of the hub. 

Inspection 

1 Wash the wheel bearings thoroughly in 
a solvent to remove all of the old grease. 

2. Inspect the general condition of the 
bearings. There should be no rust, pitting, or 
obvious signs of wear or damage on either 
balls or races. 

3. Slowly rotate the bearings. Rotation 
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should be smooth, noiseless, and free of 
binding or unevenness. If any of the above 
conditions exist, both bearings should l>e re¬ 
placed. 

4. Place each bearing on a flat surface and 
hold the inner race firmly in place. Attempt 
to move the outer race up and down. If any 
play is evident, the bearings should be-re¬ 
placed. 

5. If equipment is available, a dial gauge 
can be used to check hearing run-out. Pass 
the axle through each bearing in turn and 
check the axial and diametrical run-out with 
the gauge. If axial run-out exceeds 0.1 rnm 
(0.004 in.) or if diametrical run-out is greater 
than 0.05 mm (0.002 in.), the bearings should 
be replaced. 

To check diametrical run-out, the dial in¬ 
dicator is placed directly on top of the outer 
race and the race moved up and down. 

To check axial run-out, the gauge is posi¬ 
tioned to bear against the side of the outer 
race and the race moved back and forth while 
holding the inner race in place. 



Installation 

Assembly is the reverse of the above. 

Note the following points 

a. Pack the bearings with a good grade 
of wheel bearing grease. Put a small hand¬ 
ful of the grease in the hub as well. 

b. Do not forget to install the spacer in 
the hub before installing the bearing. 

c. Bearings may be driven into place 
using a suitably sized socket or a bearing 
driver. If one side of the bearing is sealed, 
install it with the sealed side facing out¬ 
ward. 

d. Use new grease seals and lubricate 
them with oil to make installation easier. 

Rear Wheel Assembly 
REMOVAL AND INSTALLATION 
Rear Drum Brake 

1. Park the motorcycle on the center 
stand. 

2. Remove the brake rod adjusting nut 
and disconnect the brake rod from the lever 
on the brake plate. 

3. Disconnect the brake anchor from the 
brake plate. 

4. Remove the cotter pin and loosen the 
axle nut. Loosen the chain adjuster bolt lock¬ 
nuts. Back off the adjuster bolts. 

5. On models with a masterlink chain, dis¬ 
connect the chain. On models with an end¬ 
less chain, fold down the adjuster plates and 
push the wheel as far forward as possible. 
Disengage the chain from the sprocket. 

6. Remove the axle nut and pull out the 
axle. Remove the wheel from the motor¬ 


cycle, noting the locations of any spacers or 
collars. 

7. Installation is the reverse of removal. 
.After adjusting the chain tension, tighten the 
axle nut to 50-72 ft lbs. Use a new cotter pin. 

Rear Disc Brake 

1. A special tool is needed to remove the 
rear wheel. This tool, a length of w ire with 
hooks to support the rear wheel, is supplied 
in the too! kit. 

2. With the machine on the side stand, at¬ 
tach one end of the tool to the frame hook. 
Compress the shocks as much as possible and 
hook the other end of the tool to the swing 
ann. Place the machine on the center stand. 

3. Disconnect the drive chain. 

4. Remove the axle nut cotter pin and 
unscrew and remove the axle nut. 

5. Hold the brake caliper in position so it 
will not fall out of place, and pull out the axle. 
Remove the rear wheel assembly. 

NOTE: Do not apply the brake while the 
wlwel is off the machine. 

6. Installation is the reverse of removal. 
Before fitting the wheel, check that there is 
sufficient clearance between the brake pads 
to install the disc. Crease the lips of the 
wheel bearing grease seals. Tighten the axle 
nut to 77 ft lbs. 

WHEEL BEARINGS 

Removal, inspection, and installation of the 
wheel bearings is accomplished in basically 
the same manner as for the front wheel de- 
scril>ed above. 

TUBELESS TIRES 
Precautions 

Some models are equipped with aluminum 
wheels which are compatible with either 
tube or tubeless tires. Tubeless tires are in¬ 
stalled at the factory. Obey the following pre¬ 
cautions when dealing with tubeless tires. 

1. Do not attempt to use tubeless tires on 
wheels which are not specifically designed 
for them. 

WARNING: Injury or tire failure may 
result from using tubeless tires with in¬ 
compatible wheels. 

2. Tire pressure is critical. Always main¬ 
tain pressure at the proper specification. 

3. Check tire condition before riding. 

4. Aluminum wheels cannot be repaired 
If the wheel is bent or cracked, it must be 
replaced. 

5. After changing or fitting a new tire, ride 
with caution for several miles to allow the tire 
to seat itself properly on the wheel. 

6. Be sure that the valve stem locknut is 
securely fastened. 

7. Changing a tubeless tire is basically the 
same as described for the tube type de¬ 
scribed above. Refer to that section for pro¬ 
cedures. 

8. The tubeless wheels fitted to the 
XS400SG will accept a tube and tube txpe 
tire if so desired. Be sure, however, that the 
tube is the proper size for the tire. 

9. Do not attempt to fit oversized (wider) 
tires to the standard wheels. 

DISC BRAKE SERVICE 

When handling disc brake fluid, observe the 
following precautions: 


a. Use DOT #3 brake fluid only. Do 
not mix types or brands of brake fluid. 
Since the fluid in the motorcycle may be 
incomputable with the fluid you wish to 
add, it is wise to flush the entire system 
and refill it with the new fluid. The brake 
system should be flushed and refilled with 
fresh brake fluid alxnit every two years in 
any case. 

1). Never use brake fluid from an old or 
unsealed container. Brake fluid is hydros¬ 
copic: it absorbs moisture. Therefore, 
brake fluid left in a container which is not 
tightly sealed will quickly become useless. 

c. When working on the disc brake sys¬ 
tem, be sure that all components are scru¬ 
pulously clean Clean the tops of brake 
fluid cans, the master cylinder reservoir, 
etc., before removing their caps. Be sure 
hands and tools are free of foreign matter 
and that rags are at least reasonably dirt- 
free. 

d. Brake fluid will remove paint in short 
order. Be sure that all painted surfaces 
which can come in contact with the brake 
fluid through spillage or other accidents 
are well covered. This includes items such 
as the gas tank and frame. 

FLUSHING 

The brake system should be flushed out 
every 12,000 miles, or every 2 years. 

1. Attach a length of vinyl tube to the 
bleed salve on the brake caliper and put the 
other end into a small container. 

2. Remove the master cylinder cap, and 
the diaphragm. Loosen the bleed valve about 
Vi turn. Pull the brake lexer slowly to the 
handgrip, then tighten the bleed valve. Re¬ 
lease the lever. Repeat until the master cyl¬ 
inder is almost empty. 

3. Add new brake fluid to the master cyl¬ 
inder and continue squeezing and releasing 
the brake lexer slowly until the new fluid 
begins to come out of the vinyl tube. Bleed 
the system as outlined heloxv. 

BLEEDING 

The brake hydraulic system must be bled 
whenever any part of the system has been 
disconnected or removed for service. When 
refilling the master cylinder reservoir, use 



Bleeding the brake system 

only brake fluid conforming to DOT 3 specifi¬ 
cations. Any brand meeting this requirement 
is acceptable. The brake fluid container of all 
reputable brands will be plainly marked with 
the standards the fluid meets or exceeds. 
NOTE: It is sometimes helpful to let the 
cycle sit for several hours before bleeding 
the system. Pulling and tapping on the 
lines will help expel any air bubbles 
trapfted in the system. If you find that you 
can’t get the system bled properly and the 
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master cylinder has been dry for awhile . 

the seals inside the cylinder may have be¬ 
come dried and cracked In this case re¬ 
build the master cylinder 

1 Top up the reservoir with brake fluid 
and replace* the cap to keep dirt and moisture 
out and the Hind m Covet tin* gas tank with a 
thick cloth to avoid damage due to spilled 
brake Hind 

2 Attach one end of a small diameter nib 
bei hose to the bleed salve on the caliper, 
and plate the other end in a jar which con¬ 
tains several inches of clean, new brake fluid. 
Be sure that the end of the hose is sub¬ 
merged m this fluid. Arrange the hose so that 
it loops upward after leaving the* bleed valve, 
and see that it has no kinks or sharp bends. 

3. Bump the brake lever rapidly several 
times until some resistance is felt and, hold¬ 
ing the lever against the resistance, open the 
bleed valve about one-half turn When the 
lever bottoms, close the* valve (do not over¬ 
tighten) and then release the lever. 

4 Hepeat the operation until no more air 
is released out of the hose and the brake 
lever is firm in operation. Check the fluid 
level in the reservoir often to make sure that 
it doesn't go dry and draw more air into the 
system. Do not reuse fluid that has been 
pumped out of the system. Do not use fluid 
that has been stored for more than a lew 
weeks after the* seal on its container has been 
opened, as brake fluid will absorb moisture 
from the* air and may corrode the master cyl¬ 
inder and caliper. 

5. Hefill the reservoir to the level mark 
when through (hut do not overfill). Avoid 
overtightening the cap or fluid will weep 
around the cap edge. 

Front Disc Brake 
PAD REPLACEMENT 

1. Unbolt the caliper from the fork slider. 

2. Remove the pad screw which secures 
the fixed pad on the wheel side of the caliper. 
Remove the fixed pad. 

3. Remove the piston pad. 

4 Installation is the reverse of removal. 
Secure the fixed pad phillips screw with a 
non-permanent thread-locking compound. 

CALIPER 

Removal 

1. Disconnect the brake line from the cali¬ 
per. Plug the end of the brake line to prevent 
loss of brake fluid. 

2. Remove the mounting bolts and take 
the caliper from the fork slider. 

Disassembly 

1. Remove the phillips screw which se¬ 
cures the fixed pad and take out the pad and 
pad spring. 

2 Remove the piston pad. 

3. Remove the caliper support holt. Sepa¬ 
rate the caliper and supjxjrt bracket. Remove 
the piston dust seal and retaining ring. 

4 Apply compressed air to the brake line 
fitting on tlu* caliper and force out the piston 

Caution. Be sure your fingers are clear of 
the piston, as it may come out with some 
force. 

5 Remove the piston seal. 
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Inspection 

1 Clean all parts in new brake fluid. Do 
not use gasoline or other solvents. 

2. All rubber parts should lx* replaced 
with new ones once the caliper has been 
disassembled. These parts should also he re¬ 
placed every two years as a matter of preven¬ 
tive maintenance 

3. Check the piston for scoring or other 
obvious signs of wear, and replace it if dam¬ 
age is noted Check tlu* caliper Ixire as well. 

Assembly 

1. Using a new caliper support holt is rec¬ 
ommended. As noted above, all rubber parts 
must be replaced as well. 

2. Lightly lubricate the piston seal with 
fresh brake fluid and install it in the caliper. 
Be sure that the seal is properly seated. 

3. Lubricate the sides of the piston with 
brake fluid and install it. 

4. Fit the caliper and support bracket 
together, not forgetting the hushing and 
hushing l>oot. Install the support holt and 
tighten it to 11-15 ft lbs. 

5. Install the brake pads. Secure the fixed 



Caliper mounting bolts 



Caliper pad components: 1, pads: 2, pad spring; 
3, screw; 4, retainers 


pad phillips screw with a non-permanent 
thread-locking compound. Crease the pad- 
shim contact area before installation. Be ml 
each tab of the shim over tlu* piston pad. 

Installation 

1. Tighten the caliper mounting holts to 
21-29 ft lbs. 



Caliper components; 1. piston seal; 2, boot; 3, 
dust cover clip; 4, bushing boot; 5, bleed screw 

2. Tighten the brake line banjo holt to 
18-25 ft llis. Bleed the system. 

MASTER CYLINDER 
Removal 

L Disconnect the front brake light switch 
leads. 

2. Remove the brake lever. Note the re¬ 
turn spring. 

3. Disconnect the brake line from the 
master cylinder. Take adequate precautions 
to avoid spillage. 

4. Remove the two master cylinder hand¬ 
lebar clamp lx)lts and remove the master cyl¬ 
inder assembly. 

Disassembly 

1. Remove the master cylinder cap and di¬ 
aphragm and drain ofl and disgard the brake 
fluid. 

2. Remove the master cylinder rubber 
Ixjot 

3. Remove the snap-ring. Take out the 
piston assembly. The spring will remain in 
the master cylinder. 

4. Remove the spring and stopper valve. 

5. Remove the stopper plate and the cyl¬ 
inder cups. 

Inspection 

1. Clean all parts in fresh brake fluid. 

2. Check the master cylinder port for 
clogging. 
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3. Check the piston and cylinder bore for 
scoring and wear and replace the compo¬ 
nents if damage of this sort is noted. 

4. Check the cylinder cups for cracking 
and dry-rotting and replace them if this con¬ 
dition is present. 

Assembly 

1. Soak the cups in new' brake fluid for a 
time before assembly. 

2. Use the special cylinder cup installer 
when fitting the cup to the piston. 

3. Install the stopper plate into the master 
cylinder. Insert the spring and valve. 

4. Insert the piston into the master cylin¬ 
der. Take care not to scratch the piston or 
cylinder wall. Fit the snap-ring. Be sure that 
it is firmly seated. 

5. Fit the boot into the grooves of the mas¬ 
ter cylinder and piston. 

Installation 

Bolt the master cylinder to the haldlebar. 
Connect the brake and tighten the banjo bolt 
to 17-20 ft lbs. Fill the master cylinder with 
fresh brake fluid and bleed the system. 

DISC SERVICE 

The brake disc normally requires no service 
of any kind. However, if the disc becomes 
scored for any reason, it should be replaced 
and a new’ set of pads should be installed. A 
badly scored disc will reduce the effec¬ 
tiveness of the brake and shorten pad life 
considerably. If the front brake lever os¬ 
cillates or fluctuates when the brake is ap¬ 
plied at speed, the indication is that the 
brake disc is warped or bent. Check the run¬ 
out of the disc with a dial indicator and re¬ 
place it if run-out exceeds 0.15 mm (0.006 
». in.). Measure disc thickness. If it is less than 
4.5 mm (0.18 in.), it should lx* replaced. To 
replace the disc: 

I Remove the wheel. 

2. Bend back the locktabs, unscrew' the 
bolts, and remove the disc from the hub. 

3. Mount the new disc on the hub and 
tighten the bolts evenly, using new locktabs 
or thread-locking compound to secure them. 
Proper torque is 12-16 ft lbs. 

4. Examine the brake pads and replace 
them if they are close to the limit of wear or 
have worn in an unusual pattern. 

Rear Disc Brake 

The rear disc brake components are virtually 
identical to those for the front system except 
for the method of mounting. 

To remove the rear caliper, disconnect the 
brake line from the caliper, unbolt the brake 
anchor, and remove the rear axle. 

For all service procedures, refer to the 
‘"Front Disc Brake” section ahove. 

Front Drum Brake 

1. Remove the front wheel from the ma¬ 
chine. Take out the brake plate. 

2. Check the linings for scoring, a glazed 
surface, or other unusual wear. Scored lin¬ 
ings should be replaced. If the linings are 
only glazed, they can be roughed up with 
sandpaper. Be sure to clean them thoroughly 
after this operation. 

3. Measure lining thickness at the middle 
and ends of each brake shoe. Minimum ac¬ 


ceptable lining thickness is 2 mm (0.08 in.). 
New linings will have a thickness of 4 mm 
(0.16 in.). 

4. Remove the shoes from the brake plate 
by folding them in towards the center. 

5. Check the condition of the brake return 
springs. Standard free length of the springs is 
68 mm (2.68 in.), and they should be re¬ 
placed if they are stretched over this stan¬ 
dard. Also check the springs for rust, dam¬ 
aged ends, or other obvious signs of age. 

6. Measure the diameter of the brake 
drum in at least two directions. Standard di¬ 
ameter is 180 mm (7.1 in.). If the measured 
diameter exceeds this standard by more than 
a small amount, the drum should be re¬ 
placed. 

7. Rough up the surface of the brake drum 



with sandpaper. Clean the drum out 
thoroughly before assembly. 

8. Check for excessive play in the brake 
nxl linkage If play exists, the most obvious 
cause is wear w ear of the clevis pins. Replace 
the pins as necessary. 

9. The brake cams can be removed from 
the brake plate after removing the shoes and 
brake linkage. Mark the brake levers and 
cams before disassembly so the levers can be 
reinstalled in their original positions. Clean 
the cams in solvent. Remove any rust or cor¬ 
rosion with medium grade emery cloth. 
Check that the cams can rotate freely in their 
holes. Check the condition of the splines. 
Replace any bent or otherwise damaged 
cams. Before installation, smear the cams 
with a good grade of chassis grease. 


Rear Drum Brake 

Service procedures for the rear drum single¬ 
leading shoe brake are similar to those for the 
front drum brake described aliove. The only- 
difference is the brake drum diameter which 
is 160 mm (6.3 in.) for the rear brake. 

FRONT FORKS 
Removal 

1. Remove the front wheel and fender. 

2. On disc brake models, unbolt the cali¬ 
per from the fork slider. Disconnect the 
brake line from the fork leg. 

3. Loosen the upper and lower triple 
clamp pinch bolts. Pull each fork leg down 
and free of the triple clamps. 


Dissassembly 

1. Remove the rubber fork caps, press 
down on the metal caps and remove the snap¬ 


ring. Take out the cap and fork spring. Drain 
off the fork oil. 

2. Remove the alien bolt from the bottom 
of the fork slider. 

3. Separate the fork slider from the fork 
tube. 

4. Remov e the clip from the bottom of the 
fork tube and remove the piston assembly. 

5. To remove the slider oil seal, remove 
the dust cover and the snap-ring and pry’ the 
old seal out. New seals must always be used 
on assembly. 



Upper triple clamp pinch bolts 


Inspection 

1. Inspect the fork tubs for bends such as 
might have been incurred in an accident. Re¬ 
placement is recommended rather than at¬ 
tempting to straighten bend fork tubes. 

2. The chrome plating on the fork tubes 
must be in perfect condition in the area along 
which the slider oil seal rides. If the plating is 
chipped or flaking, the seal will leak. Dam- 



Removing a fork slider oil seal 



Fork components 

age to the plating requires replacement of 
the fork tube. 

3. Compare the spring heights of the fork 
springs from each fork leg. They should be 
equal. Standard spring free length is 484 mm 
(19.1 in.). If the spring heights are unequal, 
or if either or both of them has been com¬ 
pressed through use, both should be re¬ 
placed. 
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4. Clean the damper components 
thoroughly in a sale solvent Be sure that all 
bleed holes are clear. Clean out the inside of 
the fork sliders with sols cut as well. 

Assembly 

Assembly is the reverse of disassembly Note 
the following points 

a. New slider oil seals must always be 
used Drive the new seals straight into the 
slider sealed side up) until there is suf¬ 
ficient room to install the snap-ring in its 
groove I’se a large socket or the like to in¬ 
stall the seal Be sure it is not cocked or 
twisted during the installation procedure. 
Install the snap-ring Oil the lips of the seal 
before assembling the fork components. 

b. Tighten the fork slider alien bolt se¬ 
curely. The threads of the alien bolt should 
be coated with a non-permanent thread¬ 
locking compound before installation. 

c. The fork springs are progressively 
wound. They are installed so that the close 
coils are towards the top. 

Installation 

1. Fit each fork leg up through the triple 
clamps until the top edge of the fork tube is 
Hush with the upper surface of the upper 
triple clamp. 

2. Tighten the lower triple clamp pinch 
bolts to 22-29 ft lbs. 

3. Tighten the upper triple clamp pinch 
bolts to 7-10 ft lbs. 

4. Fill each fork leg with 130 cc (4.4 oz) of 
the proper fork oil Refer to the “Mainte¬ 
nance” chapter (chapter 2) for oil recommen¬ 
dations. 

5. Install the front wheel and fender and 
caliper assembly, if applicable. 

STEERING STEM ASSEMBLY 
Bearing Adjustment 

1. The steering stem bearings are uncaged 
Vi-in. balls. They are adjusted by means of a 
ring nut beneath the upper triple clamp 

2. To check bearing adjustment, support 
the front wheel oil the ground. Grasp the tip 
of the front fender and place your other hand 
beneath the lower triple clamp at the frame 
lug. 

3. Attempt to move the lork by pulling up 
on the tip of the fender If play or movement 
can be felt at the lower triple clamp, the 
bearings are adjusted too loosely or are worn. 
An alternate method is to grasp the fork 
sliders and attempt to move them back and 
forth in line with the motorcycle No play 
should bo noted. 

4 Turn the forks slowly from lock-to-lock. 
Movement should be smooth, silent, and ef¬ 
fortless. If any binding or unev en movement 
is felt, the balls and races are either too 
tightly adjusted or they .ire worn. II the 
steering feels uniformly stiff, the bearings are 
too tightly adjusted If any noise is noted, the 
bearings are damaged or some are missing. 

5 With the front wheel off the ground, 
release the front lorks from a few degrees oil 
the centered |xisition The fork should (all 
freely to either side of their own weight II 
the> will not, the bearings are t<x) tightly ad¬ 
justed, the steering stem is bent, the races 
are extreme!) worn, or some of the lx*aring-s 
are missing. 
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6. To adjust the bearings, remove the gas 
tank. Tlx* bearings are adjusted by means of 
the adjuster nut under the upper triple 
clamp. 

7, Tighten or loosen the adjuster nut a 
little at a time until the steering stem adjust¬ 
ment conforms to that outlined above. 

S. II proper adjustment is not possible, 
the bearings and races will probably need to 
be replaced 

Disassembly 

I Remove the front wheel, front fender, 
and the fork legs. 

2. Remove tlx* headlight bracket. 

3. Remove the gas tank Disconnect the 
headlight wires beneath the tank. 

4. Disconnect the wires between the 
handlebar switches and the main wiring har¬ 
ness. 

5 Disconnect the clutch and throttle ca¬ 
bles at the handlebars and the instrument ca¬ 
bles at the instruments. On disc brake mod¬ 
els, unbolt the master cylinder from the 
handlebar. 

6. Dxisen the steering stem pinch Ixilt 
Remove the upper triple clamp fitting bolt 
and crown washer. 



Steering head bearing adjuster nut 


7. Remove the upper triple clamp com¬ 
plete with instruments. 

fi. Hold the lower triple clamp in place to 
prevent the lower race balls from falling out, 
and unscrew and remove the bearing ad¬ 
juster nut. Remove the bearing cover. 

9. Carefully lower the lower triple 
clamp/steering stem assembly out of the 
frame lug Note that the lower race balls may 
fall out as the assembly is lowered. 

10. Remove the top lx*aring cover and 
race and remove the ball bearings. 

11 Remove the bottom cone race, dust 
seal, and dust seal washer from the steering 
stem il they are to be replaced. These will 
have tp be pried off with a chisel, therefore 
only remove them il necessary. 

12, The hearing races in the frame lug are 
a press-fit and should not be removed unless 
replacement is necessary. 11 replacement is 
necessary', the old races can be removed by 
reaching through the frame lug with a suit¬ 
able punch and tapping the race evenly 
around its circumference to remove it from 
the inside of the frame lug. Be sure that the 
race does not become cocked in its seat upon 
removal. 

New races are installed with a suitably 
sized bearing driver, i.e., one which will 
drive the race squarely into its seat Be cer¬ 
tain that the race goes straight in. 

These races can also be installed using a 
block of hard wood of sufficient size to cover 
the race in place of a lx*aring driver. 

Inspection 

1. Wash the ball bearings in a suitable sol¬ 
vent. 

2. Clean all of the old grease from the 
bearing race surfaces, steering stem, and 
frame lug. 

3. Inspect the bearing race surfaces. They 
must be clean and smooth and free of any 
cracks, scoring, rust, or indentations. Hun 
your finger around each of the bearing races. 



Checking steering heed bearing play 
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Removing the frame races 


Note any roughness or ripples on the race 
surface. If any imperfections are noted, both 
sets of races and all of the balls must be re¬ 
placed. 

4. Check the balls themselves for rust, 
pitting, scoring, or flat spots. If the balls are 
found to be defective in any way, the balls 
and both sets of races must be replaced. 

NOTE: Ralls and races must always be re¬ 
placed in a set because worn races will de¬ 
stroy new balls and worn balls will destroy 
new races. 

5. Check the dust seal for condition and 
replace if tom or cracked. 

6. Check the steering stem for cracks or a 
bent condition; this is especially important if 
the bike has been involved in a spill 


Assembly 

«. 1 Put a coat of a good grade of bear¬ 

ing grease on the steering stem race and the 
upper frame race. 

2. Imbed the ball bearings in the grease. 
There are 19 balls in each race. 


3. Install the steering stem assembly in 
the frame, holding it in place so that the balls 
cannot fall out. Fit the top bearing race and 
bearing cover. Install the bearing adjuster 
nut. Tighten the nut until all the play is taken 
out of the steering stem, but insure that the 
stem can turn freely. 

4. The remainder of the procedure is the 
reverse of disassembly. Tighten the upper 
triple clamp fitting bolt to 26-29 ft lbs., and 
the steering stem pinch bolt to 10-16 ft lbs. 

5. If the handlebars have been removed, 
tighten the clamp bolts evenly to yield a gap 
on both sides of the clamps. Tighten the 
clamp bolts to 10-16 ft lbs. 

REAR SHOCKS 

1. The rear shock absorbers are sealed 
units. No service is possible. If the shocks 
leak oil, have a bent damper rod, damaged 
damper case, or other damage, they should 
be replaced. 

Shock ahsorbers should be replaced in sets 
to ensure equal damping characteristics. 

2. Shocks can be removed by removing 
the upper and lower mounts. To remove the 
spring, set the load adjuster on the softest 
setting, compress the spring, and remove the 
spring retainers. 

3. W ith the spring removed, check the 
damping characteristics of the unit. The 
damper rod should be able to be pushed into 
the damper body with considerably less ef¬ 
fort than it takes to pull it out. If little or no 
resistance is felt when pulling a damper rod 
out, the shock should be replaced. Shocks 
should have equal damping characteristics. 

4. Tighten the mounting bolts to 16-25 ft 
lbs when installing the shock absorbers. 

SWING ARM 
inspection 

1. Remove the mufflers. 


2. Remove the rear wheel, shock absor¬ 
bers, and chain guard. 

3. Measure the distance between the top 
and bottom shock absorber mounts on both 
sides. The two measurements must be iden¬ 
tical, or the swing arm will have to be re¬ 
placed. 

4. Check that the rear wheel mounting 
plates are parallel. 

5. Grasp the legs of the sw ing arm and at¬ 
tempt to move it from side to side. Any no¬ 
ticeable side-play (more than 1 mm/0.04 in.) 
will indicate that the swing arm bushings 
need replacement 

The swing arm is most likely to be dam¬ 
aged if the machine is operated for any length 
of time with a broken or otherwise defective 
shock absorber. 

Removal and 
Installation 

1. Proceed as above. Then remove the 
swing arm pivot bolt nut and tap out the 
pivot with a long drift 

2. Remove the sw-ing arm by pulling it 
straight back. Note the locations of any 
spacers or shims w r hich may come off. They 
must be installed in their original locations. 

3. The swing arm should be inspected for 
cracks or fractures, especially around the 
welds. 

4. Remove the bushings, tapping them 
out with a hammer and punch. Once the 
bushings are removed, they should be re¬ 
placed. 

5. Lubricate new’ bushings with a good 
chassis grease. Press the bushings into the 
swing arm. 

6. Clean out the pivot bolt and ensure that 
all grease passages are clear. Install the sw-ing 
arm on the machine. Crease and install the 
pivot bolt. After tightening the swing arm 
pivot bolt nut, move the sw-ing arm up and 
dow n to ensure that movement is smooth and 
effortless. 

7. Pivot bolt torque is 36-58 ft lbs. 
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MODEL COVERAGE 
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XS 2 XS 650 B-H 
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General Specifications 



XS1/1B/2 

TXKS650B-F 

X5650 G-H 

ENGINE 




Type 

4-s, sohe twin 

4-s, sohe twin 

4-s, sohe twin 

Displacement (cc) 

653 

653 

653 

Bare x Stroke (in.) 

2.95 x 2.91 

2.95 x 2.91 

2.95 x 291 

Compression 

® 

8.4 

8.7 

ratio (: 1) 




Lubrication 

wet sump 

wet sump 

wet sump 

Ignition 

battery/coil 

battery/coil 

TCI 

TRANSMISSION 




No. Speeds 

5 

5 

5 

Reduction 




primary 

2.666 

2.666 

2.666 

secondary 

2.000 

2.000 

2.000 

Gear ratios 




first 

© 

2.461 

2.461 

second 

1.588 

1.588 

1.588 

third 

1.300 

1.300 

1.300 

fourth 

1.095 

1.095 

1.095 

fifth 

0.956 

0.956 

0.956 

DIMENSIONS 




Wheelbase (in.) 

55.5 

56.5 

56.5 

Ground clearance (in.) 

5.9 

5.5 

5.3 

Overoll length (in.) 

85.4 

85.8 

83.5 

Overall width (in.) 

35.6 

35.4 

36.4 

Overall height (in.) 

45.3 

45.7 

4B.0 

Dry weight (lbs) 

409 

467 

459 

CARBURETION 

BS38 

BS38 

BS34 

TIRE SIZE 




Front 

© 

3.50 x 19 

3.50 x 19 

Rear 

4.00 x 18 

4.00 x 18 

130/905 x 16 


0 XS1/1-B: 8.7 © XS1/1-B: 2.214 ® XS1/1-B: 3.25 x 19 

XS2: 8.4 XS2: 2.461 XS2: 3.50 x 19 



Frame serial number location 



Engine serial number location 


SERIAL NUMBER LOCATION 

In order to prevent possible confusion when 
ordering parts, always refer to the engine and 
frame serial numbers. 

The frame number is stamped on the right 
side of the steering head lug; the engine 
numher is stamped on the crankcase behind 
the right cylinder. 


MAINTENANCE 


NOTE; Common maintenance procedures 
are explained in detail in the “General In¬ 
formation ” section. 

LUBRICATION 
Motor Oil 

When the average air temperature is above 
5 J C (41°F), use Yainalube* 4-stroke oil, or 
SAE 20W-40, service rating, "SE” or "SF.” 

When the air temperature is consistently 
below 15°C (59°F), use SAE 10W-30, service 
rating "SE” or “SF.” All manufacturers re¬ 
commend a certain grade and viscosity of 
motor oil for their engines, and this recom¬ 
mendation should be adhered to in order to 
ensure long engine life. 


Checking Oil Level 
XS650H 

1. A sight glass is provided on the right 
side of the crankcase which provides an im¬ 
mediate check on oil level. 

2. The motorcycle should lx* parked on 
the centerstand on a level surface to insure an 
accurate reading. 

3. Maintain the oil level between the 
marks inscribed on the crankcase. The en¬ 


gine should lx* run for a few minutes before 
checking. 

4. If the level is low, add enough oil of the 
recommended grade to bring the level up to 
the upper mark. Do not overfill. 

OTHER MODELS 

1. A dipstick is prov ided to check the oil 
level. 

2. The motorcycle should be parked on 
level ground and put on the centerstand. 




3. Unscrew and remove the dipstick and 
wipe it off Reinsert the dipstick, allowing it 
to rest on the threads of the hole. Oil level 
should lx* lx*tvveen the maximum and mini¬ 
mum marks on the stick If the* oil level is too 
low, add enough oil to bring the level up to 
lx*tvveen the marks. Do not overfill the 
crankcase. 

Note that the oil capacity for the 650 motor 
has been revised for 1974 and later models. 
1975 650s after Engine No. 103747 have a 
modified dipstick to accommodate this 
change. Recommended oil level is midway 
between the max and min marks. 

TX650A or early XS650B models which 
blow oil mist from the breather pipes should 
use the new lower level. Refer to the illustra¬ 
tion of the modified dipstick 


Changing Oil 

1. The recommended oil change interval 
is 2,000 miles or three months, whichever 
comes first. 



r -2SMM 
' (10 IN) 


MAXIMUM LEVEL 


RECOMMENOEO OIL LEVEL 


/ MIN 


Dipstick marks 


Modified dipstick for 1975 and later models 
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Crenkcase drain plugs (remove both when chang¬ 
ing the oil) 


2. Oil should be changed when the engine 
is warm This ensures more complete drain* 
mg, and makes it more likely that the oil will 
earn oil any particular matter with it. 

3. Place a suitably-sized container (at least 
3 qt. capacity) beneath the crankcase drain 
plug. Remove both of the drain plugs and 
allow the oil to drain for several minutes. 

1 Clean the drain plugs thorough!), re¬ 
moving any metal particles or foreign matter. 
Check tlie condition of the drain plug gas¬ 
kets. Replace the gaskets if damaged Install 
the drain plugs and tighten them securely. 
Proper torque is 25 -30 ft lbs. 

5. If the oil filter is to he serviced and/or 
the filter screen cleaned, refer to the proce¬ 
dures outlined below. Note that the quantity 
of oil to he added to the crankcase will de¬ 
pend on whether or not the filter is being ser¬ 
viced. 

6 Refer to the “Maintenance Data” chart 
at the end of this section for the proper 
quantity of oil. Add the oil to the crankcase, 
start the engine and allow it to idle for about 
one minute. Stop the engine and let it sit for 
a minute. Then check the oil level with the 
dipstick (see above for procedures if neces¬ 
sary) or at the level glass. 

Top up the crankcase, if necessary, so that 
the oil level is between the two lines on the 
dipstick or at the level sight glass. 

Oil Filter 

The crankcase cover oil filter should he 
cleaned even 4,(XX) miles or even, other oil 
change. 

1 Drain the crankcase oil as outlined in 
Steps 1-4, above. 

2. Remove the alien bolts which secure 
the oil filter cover plate to the right side 
crankcase cover and remove the cover plate. 

3. Septate the sealing O-ring from the 
cover plate and inspect it for damage. Re¬ 
place it if necessary, as a good seal is essen¬ 
tial. 



Oil filter retaining bolt 
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4 Remove the oil filter retaining holt and 
pull out the filter. 

5 Clean the filter in a clean, sale solvent 
and drv it with compressed air Cheek for 
damage or for any particulate matter lodged 
in the outer mesh. 

6 Clean out the filter eavitv in the crank¬ 
case cover. 

7. Reinstall the filter, securing bolt, and 
the cover plate and ()-ring. 

CAUTION Do not overtighten the filter 

securing holt , as this could cause the filter 

to collapse. 

>5. Tighten the cover plate alien holts 
evenly. After refilling the crankcase with the 
proper grade and quantity of oil, start the 
engine and check for leaks. 

Filter Screen 

The oil filter screen is fitted to the bottom of 
tlu* crankcase. The filter screen should he re¬ 
moved and cleaned even 4,(XX) miles or at 
even other oil change. A new cover plate 
gasket should he used. 

1 Drain the crankcase oil as outlined in 
Steps 1-4 under "Changing Oil,” above. 

2. Remove the six filter screen cover plate 
holts from the bottom of the crankcase. Re¬ 
move the cover plate, gasket, and filter 
screen. 



Filter screen cover plate bolts 


3. Clean the filter screen of any foreign 
matter with a safe solvent. Blow it dry with 
compressed air. 

4. When reinstalling the filter screen and 
cover plate, the use of a new cover plate 
gasket is recommended. 



5. Tighten the cover plate securing holts 
gradual!) and evenly and in a cross pattern 
until all are tight. 

6. Fill the crankcase with the correct 
grade and quantity of oil as given in the 
charts at the end of this section. Start the 
engine and check for leaks 

Front Forks 

The oil in the forks should be changed ever) 
4.(XX) miles, or more frequently if the ma¬ 


chine is operated under extremely dust) con¬ 
ditions. 

1. Yamaha fork oil, SAK 10W-30 motor 
oil (service-rated "SE” or ”SF”), or any other 
high-quality special motorcycle fork oil can 
lie used. 

I Yamaha fork oil, SAE 10W-30 motor 
oil (service-rated “SE”), or any other high 
quality special motorcycle fork oil can be 
used 

Oil viscosit) can he varied if slight!) stifler 
or less stiff fork action is desired While spe¬ 
cial types of oil designed specifically lor mo¬ 
torcycle forks can he used, care must he 
taken to flush the forks thorough!) when 
changing types or brands of fork fluid, since 
some may he incompatible with others. 

2. Refer to the ' Maintenance Data” chart 
at the end of this section for fork capacity. 
This will vary according to model year. 

3. Support the front wheel off the ground 
by placing a jack or the like beneath the 
engine. 

CAUTION: Be sure that the motorcycle is 

properly supported. 

4 Remove the rubber caps fitted to the 
tops of each fork leg, if applicable. Unscrew 
and remov e each of the fork filler caps. 

5. Remove the fork springs on later-type 
internal spring forks. 

6. Place a suitable container beneath one 
of the fork sliders and remove the drain 
screw. After most of the oil has drained off, 
pump the slider up and down a few times to 
remove all of the oil in it. Check the condi¬ 
tion of the drain screw gasket and replace it 
with a new one if necessarv. Refit the drain 
screw and tighten it securely. 

7. Repeat the procedure with the re¬ 
maining fork leg. 

8. Examine the drained oil. If it contains 
water or is exceptionally dirty, it may he that 
the fork dust covers or gaitors are damaged 
and allowing foreign matter to get past. This 
will also damage the fork seals quickly. 
Check that the dust covers are properly se¬ 
cured, or replace them if they are cracked, 
ripped, or otherwise damaged. 

9. Add the proper grade and quantity of 
oil to each of the fork legs. 

10. Check the condition of the fork filler 
cap O-rings and replace them if they are 
cracked or ripped. Refit the springs on inter¬ 
nal fork spring forks and install the filler caps. 
Tighten the filler caps securely. 

II After several miles of operation, check 
the area around the fork slider seals for leaks 
or seepage. Even a minimal amount of seep¬ 
age will require replacement of the seals A 



Front fork filler cap 
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c. The chain should he clean and well- 
lubricated, 

d. The chain should have heen checked 
for any tight spots by slowly rotating the 
wheel and checking for variances in the 
chain tension at different points. If a tight 
spot exists, the chain tension should be ad¬ 
justed to the prescribed free-play at the 
tight spot. Vote, however, that such a con¬ 
dition is indicative of a worn chain and Clutch cable free-play (arrow) should be 2-3 mm 

(0.08-0.12 In.) 


Front fork oil drain plug 


Drive chain slack is measured In the middle of the 
lower chain run 


Chassis Lubrication 


1. The swing arm pivot is fitted with one 
or two grease nipples which should be lubri¬ 
cated with a good grade of chassis grease 
every 2,000 miles. Apply grease until it 
shows at both ends of the swing arm pivot. 
Wipe off the excess. 


Swing arm pivot grease fitting 

2. Wheel and steering head bearings are 
lubricated with bearing grease, the service 
interval being 8,000 miles. Be sure to obtain 
a good quality bearing grease. The older 
types are often not suitable for use. 

SERVICE CHECKS AND 
ADJUSTMENTS 

Drive Chain 

1. The chain should have about 10-20 min 
(0.4-0.8 in.) of total up-and-down free-play 
measured in the middle of the lower chain 
run. 

2. Before checking or adjusting the chain 
slack, the following conditions should be 
met. 

a. The motorcycle should be placed on 
both wheels with a rider sitting with his 
weight on the seat. 

b. The transmission should be placed in 
neutral; 


Chain adjusting bolt and swing arm alignment 
marks 

probably worn sprockets, which should l>e 

replaced as soon as possible. 

3. Remove the axle nut cotter pin and 
loosen the axle nut several turns. Loosen the 
locknut on each chain adjuster bolt. 

4. Turn each of the adjuster bolts in or out 
by equal amounts until the chain tension is 
approximately correct 

5. Check wheel alignment by means of the 
aligning marks inscribed on both sides of the 
swing arm. Be sure that both adjusters are 
lined up with the same mark on each side. If 
not, turn one of the adjuster bolts in or out so 
that alignment is achieved. 

6. Tighten the axle nut and adjuster bolt 
nuts and check the chain tension. The chain 
tension should also be checked with the 
weight of a rider sitting on the motorcycle 
when it is off the center stand, the chain 
should still have at least Vi in. of free-play. 
Correct if necessary. .After adjustment is 
correct, torque the axle nut to 87-130 ft lbs. 

Fit a new cotter pin. 


Clutch 

1. Cable adjustment must always be main¬ 
tained at the proper specification. If the cable 
has insufficient free-play, the clutch will slip 
and rapidly bum out. If it has too much play, 
the clutch will not completely disengage, 
resulting in hard shifting and creeping at 
stops. 

2. Use the cable adjuster at the handlebar 
to maintain the correct amount of cable slack 
The clutch hand lever should be able to be 
moved 2-3 mm (0.08-0.12 in.) measured 
between the lever and the lever holder be¬ 
fore the clutch begins to disengage. 

If clutch operation is not satisfactory after 
making this adjustment, proceed as follows: 

3. Screw the cable adjuster at the lever in 
all the way thus increasing cable free-play. 


Adjusting the clutch 

4 Remove the clutch adjuster cover plug 
on the left crankcase cover. Loosen the 
clutch adjusting screw locknut. 

5. Turn the adjusting screw clockwise 
until a slight resistance is felt, then turn it 
counterclockwise V* turn. Holding the screw- 
in this position, tighten the locknut. 

6. Turn the cable adjuster out until there 
is about 2-3 mm (0.08-0.12 in.) of free-play 
in the hand lever. Tighten the locknut on the 
cable adjuster. 


Throttle Cables 

1. The throttle cable is fitted with an ad¬ 
juster at the hv'ist-grip. The twist-grip should 
be able to be rotated approximately 10-15° 
before the butterflies begin to open. 

2. Use the cable adjusters at the handle¬ 
bar to make and maintain this adjustment. To 
check that the cable has sufficient slack, start 
the engine and turn the forks slowly from 
lock-to-lock Idle speed must not increase. If 
it does, it indicates that the cable has insuf¬ 
ficient free-play, is incorrectly routed, or is 
binding at some point 


Throttle cable adjusters 


coating of grime building up in this area over 
a period of time is also indicative of ineffec¬ 
tive seals. 
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Brakes 

FRONT DISC 

Disc brakes need little attention other than a 
periodic check ot the fluid level ami of pad 
wear. 

1 Check the brake fluid level in the mas¬ 
ter cylinder reservoir On older models, the 
master cylinder cap and diaphragm must he 
removed. The fluid level line is inscribed on 
the inside of the reservoir, loiter models 



Front master cylinder brake fluid level line 


have a see-through plastic reservoir which 
can be checked at a glance. If the fluid level 
is below the inscribed level mark, add 
enough DOT 3 type hydraulic disc brake 
fluid to bring the level up to the mark. Rein¬ 
stall the diaphragm and cap and tighten it 
securely. 

NOTE: To keep the brake fluid clean , wipe 
any dirt or foreign matter off of the reser¬ 
voir before removing the cap. Do not leave 
the cap offfor extended periods of time. Do 
not allow watir to get into the reservoir. 
Do not apply the brake while the cap is re¬ 
moved. Do not overfill the reservoir. Fluid 
level will drop slightly as the pads wear. 
Fitting new pads will usually restore the 
fluid level to its original line. . 

2. Brake pads should lx* replaced, as a set, 
if either or both are worn. Late models have 
a red wear indicator line inscribed on the 
pads. Replace them when they are worn to 
the red line. On earlier models the pads 
should be replaced when they are worn to a 
thickness of 0 18 in. or less. 

3. If the brake lever feels spongy, or if 
brake effectiveness has been reduced, a pos¬ 
sible cause is air bubbles in the lines. To 
remedy this, bleed the system. This proce¬ 
dure can also lx* found in chapter 8, “Chas¬ 
sis. " 

0.0196 IN 

T RED PAINT 



» - WEAR LIMIT 0 177 IN 

I 

j. ^ 0 256 IN 

Old style brake pad wear limit 



Check brake pad wear here 


A. The brake lever should have about 
13-25 mm (0.5-1.0 in.) of movement which 
is measured at the tip of the lever. 

Lev er movement is adjustable by means of 
an adjusting screw’ near the lever holder. 
Once set properly, the lever travel will not 
ordinarily need readjustment. If lever travel 
becomes excessive, it is more probable that 
the system needs to be bled or has some 
other fault. Adjusting the brake lever travel 
will not remedy any brake system faults. 

REAR DISC 

Refer to the “Front Disc” section preceeding 
for general information. On late models, 
front and rear brake calipers are identical 
units. 

1. The transparent master cylinder reser¬ 
voir allows inspection of the fluid level with¬ 
out removing the master cylinder cap. If the 
fluid level is below the level mark, remove 
the cap and diaphragm and add enough DOT 
3 brake fluid to bring the level up to the 
mark. Reinstall the diaphragm and cap and 
tighten it securely. 

2. Pad wear can easily be checked by vi¬ 
sual inspection. Replace the pads, as a set, if 
either of them is wom to the red limit line. 

3. To adjust brake pedal height and free- 
play, loosen the height adjuster Ixilt locknut. 
Turn the adjuster bolt in or out so that the 
top of the pedal is about 12-18 mm (0.5-0.7 
in.) below the top surface of the footpeg rub¬ 
ber. Tighten the adjuster bolt locknut. 




Rear master cylinder brake fluid level line 


Loosen the brake rod adjuster locknut and 
turn the brake rod until there is noticeable 
free-play between the rod and the master 
cylinder. Turn the brake rod in until it just 
touches the master cylnder, than back it out 
about IVt turns. Tighten the locknut. 

CAUTION: The pin hole mark on the 
Itrake rod must not show above the lock¬ 
nut. 

The adjustment should yield brake pedal 
free-play of 13-15 mm (0.5-0,6 in.). 

FRONT DRUM 

1. The brake should be adjusted so that 
the lever has 5-8 min (0.2-0.3 in.) of free 
movement measured lx*tween the lever and 
the lever holder before the linings contact 
the drum. 



< 


Brake lever tree-play showing cable adjuster and 
locknut (1 and 2) 



Brake plate adjuster and locknut (1 and 2) 


2. The brake can be adjusted with either 
the cable adjustor at the brake plate or the 
adjustor on the handlebar. Loosen the lock¬ 
nut and turn the adjustor out to decrease 
brake lever movement. It is recommended 
that major adjustments lx* made with the ad¬ 
juster at the brake plate and finer adjust¬ 
ments with the handlebar adjustor. 
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Brake lever adjusting screw 
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REAR DRUM {EARLY) 

1. Rod-operated rear brakes should be ad¬ 
justed with a rider on the machine and the 
machine off the center stand. In this position, 



Adjusting the rear brake 


the brake should be adjusted by means of the 
adjuster nut on the brake rod to yield Vi-\ in. 
of brake pedal trav el before the brake lin¬ 
ings fully contact the drum. 

2. On drum brakes, the angle formed by 
the brake rod of brake cable and the actuat¬ 
ing lever on the brake drum should not ex¬ 
ceed 90° w hen te brake is fully applied If it 
does, it is time to replace the linings. Late 
models are fitted with wear indicators. 

3. After adjusting the brakes, be sure to 
check operation of the brake light. 


REAR DRUM {LATE) 

1. Brake lining wear can be determined 
by means of the wear indicator pointer fitted 
to the brake lever on the hub. If the pointer 
lines up with the red slash mark when the 
brake pedal is fully applied, the linings are 
worn as far as possible for effective braking 
and should now be replaced. 

2. Observe the angle formed by the brake 
lever on the hub and the brake rod when the 
brake is fully applied. When the lever and 
rod form an angle greater than 90°, the shoes 
should be checked for wear as they probably 
are worn to the point of needing replace¬ 
ment. 

3. The rear brake should be adjusted so 
that there is approximately 25 mm (1.0 in.) 
free-play at the pedal before the linings con¬ 
tact the drum. Adjust by turning the nut on 
the brake rod. When adjustment has been 
made, be sure that the nut is seated properly 
on the brake lever pin Also, check the 
operation of the brake light switch. 


Brake Light Switches 

The switches should be checked for opera¬ 
tion after the brakes are adjusted. The rear 
brake light switch and adjuster nut are 
mounted on a slotted bracket. The rear 
switch is adjusted by holding the switch and 
turning the adjuster nut to effect adjustment. 
Moving the switch up on the bracket allows 
the brake light to turn on sooner. Moving it 
down allows the light to turn on later. Do not 
turn the switch to effect adjustment as the 
wires will become twisted and may break. 

The front disc brake switch is activated by 
the pressure of the brake fluid in the brake 
line. This switch is not adjustable; if defec¬ 
tive, it must be replaced. 



Blowing dirt out of a paper element filter with 
compressed elr 


Headlight Adjustment 

1. Set the machine about 25 feet away 
from a wall, preferably of a color which re¬ 
flects light well. 

The machine should be off the stand, and 


Headlight lateral adjustment screw 


with a rider putting his weight on the ma¬ 
chine as in operation. 

2. Switch on the high beam. The head¬ 
light high beam should be parallel to the 
ground and should hit the wall directly in 
front of the machine. 

3. Vertical adjustment is made by first re¬ 
moving the headlight rim anchor screw and 
removing the headlight by prying at the 
point provided at the bottom. Slightly loosen 
the two headlight shell mounting nuts and in¬ 
stall the headlight. Adjust the headlight by 
pivoting the shell up or down as needed. 
Remove the headlight and tighten the two 
mounting bolts. Install the headlight and 
tighten the anchor screw. 

A Lateral adjustment is accomplished by 
turning the adjusting screw on the side of the 
headlight. Tighten the screw to move the 
beam to the right, loosen it to move the beam 
towards the left. 

FUEL SYSTEM 

The fuel system consists of the carburetors, 
petcock(s), and air cleaners). 

These items should Ik* serviced every 
2,000 miles when the machine is used under 
normal conditions. 

Air Cleaner 

1. The air filter may be either a pleated 
paper element or a foam-type cleaner de¬ 
pending on model and year. 


Squeeze, do not wring, foam-type filter elements 

temp to clean them in solvents or any other 
liquid. 

-4 Foam-type air filters depend upon oil- 
coated pores to catch dirt particles. These 
filters are semi-permanent, and may be 
cleaned by immersing them in a solvent such 
;ls kerosene and then squeezing them dry 

Do not wring the filter as the fabric may be 
damaged. 

Soak the element in clean SAE 10W-30 
motor oil and squeeze out the excess. Then 
refit the filter to the motorcycle. 

5. XS650C and later models use a dry- 
foam element which is serviced in the same 
manner as the paper-type filters. 

Petcock 

1. One or two petcocks are used, de¬ 
pending on model year. The petcock contains 
the fuel filter screen(s) which should be 
cleaned every 2,(XX) miles. 

2. Sev eral d fferent types of petcock hav e 
been fitted over the years. The most common 
type has a sediment trap incorporated into it 
as well as a fuel filter screen on the outlet 
pipe. 

3. After ensuring that the petcock lever is 
in the “off” position, place a small container 
beneath the petcock and remove the sedi¬ 
ment trap drain bolt. After the trap has 

drained, inspect the bolt gasket, replace it if 


2. While the normal maintenance interval 
for air filters is 2,000 miles, cleaning or re¬ 
placement may be necessary more frequently 
if the machine is used in a dusty environ¬ 
ment. 

3. Paper elements can only be cleaned by- 
brushing any deposits of dirt from the outside 
of the filter elements with a stiff, non-me- 
tallic brush. If compressed air is available, 
blow through the inside of the filter to re¬ 
move any dirt from the paper pores. 

This procedure is only marginally effec¬ 
tive. After 3 or A such cleanings, the filter 
should be replaced with a new one. 

Paper filters must l>e kept dry. Do not at- 



Removlng the petcock sediment trap drain bolt 
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Removing the outlet pipe end filter 


uet essars. and refit the lx>lt, securing it 
tightls 

4 Check that the outlet pipe is the remov¬ 
able type by noting the presence of a hex fit¬ 
ting on the pipe. Disconnect the fuel line 
from the outlet pipe, after first ensuring that 
the petcock lever is in the “oft"' position 
Unscrew and remove the outlet pipe. Clean 
the filter screen in gasoline and blow dry. 
Remove any foreign matter trapped in the 
screen. Check the screen for holes or other 
damage. If the screen is punctured, or if it 
cannot be properly cleaned, replace it with a 
new one. 

After reassembly, turn on the fuel and 
check for leaks before operating the motor¬ 
cycle. Be sure that the fuel line is tightly 
secured to the outlet pipe with its spring clip 
or with safety wire. 

5 The petcock is usually secured to the 
gas tank by two screws. Sealing is ac¬ 
complished by means of a rubber O-ring. 
The petcock can be removed from the tank 
when it is empty by removing the two secur¬ 
ing screws. Disassemble the petcock by re¬ 
moving the outlet pipe, the sediment trap 



Petcock securing screws 


bolt, and the two screws which secure the 
plate to the petcock body. Clean all metal 
components thoroughly in gasoline. Before 
installation, check the condition of the ruh- 
ber O-ring and replace it if it is chipped or 
cracked, or if it fails to form an effective seal. 

Carburetors 

Thorough cleaning of the carburetors, which 
should be carried out every 2,000 miles 
under normal conditions, requires removal of 
the units from the machine. 

On some models, the carburetor float 
bowls are fitted with drain plugs which can 
lx* removed periodically to flush out any 
water or other foreign matter which may 
have passed through the system 

Before removing carburetor float bowl 
drain plugs, be sure that the fuel petcock(s) 
are in the "off*' position This operation 
should also lx 4 avoided when the engine is 
hot due to the danger of fire from gasoline 
spilling on the hot engine. 
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Carburetor float bowl drain plug 

Recommended Lubricants 


Engine 

At ombient temperatures above 5 C 
(41 F): 

Yamalube 4-cycle oil 
SAE 20W-40 service rating "$E" or "SF" 
At ambient temperatures below 15 C 
(59 F): 

SAE 10W-30 service rating "SE" or "SF" 

Front forks 

Yamaha fork oil 
SAE 20W motor oil 
SAE 10W-30 motor oil 

Disc brake systems 

DOT 3 standard brake fluid 

Control cobles 
light motor oil 
Graphite-based lubricont 
Molybdenum-disulphide-based lubricant 

Tach, speedometer cables; throttle twist-grip 
Light duty greose 

Wheel and steering head bearings 

Waterproof, medium-weight bearing grease 

Greose fittings 

Waterproof, medium-weight chassis grease 
Drive chain 

lubricont developed specifically for motor 
cycle drive chains 


Periodic Maintenance 
Intervals^ 

Before eoch ride 
Safety items 
Operation of lights 
Chain adjustment 
Control cable adjustment 

Weekly 
Engine oil level 

Tire pressure (check when cold) 

Battery electrolyte level 

Every 200 miles 
Lubricate chain 

Every 1,000 miles 
Clean chain 

Every 2,000 miles/3 months 
Change engine ail 
Clean air filter 
Check swing arm 
Lubricate cables 

Check steering bearing adjustment 

Lubricate swing orm pivot 

Check rim run-out and spoke tension 

Check wheel bearings 

Clean fuel petcock ond carburetors 

Check and adjust ignition timing 

Check spark plugs 

Every 4,000 miles/6 months 
Clean oil strainer and filter 
Check compression 
Check cylinder head bolt torque 
Check oil pressure 
Chonge fork oil 

Every 8,000 miles/12 months 

Flush and refill hydraulic disc broke system 
Repack wheel and steering head bearings 

© Based on normal usage after initial service 
and break-in ore completed. 


Maintenance Data 



XSI IB 2 

7X650 A 

XS6S0B-II 

Crankcase oil (qfs) 




Routine oil change 

2.7 

2.1 

2.1 

Oil and filter 

2.9 

2.3 

2.3 

After engine rebuild 

3.2 

2.6 

2.6 

Front forks (@ leg) (oz cc) 

© 

© 

© 


Tire pressure (psi) 


Front 

23 

26 

26 

Rear 

28 

28 

30 

Battery 

Model No. 

12N12 4A-1© 

YB14L 

YB14L 

Capacity 

12v, 12ah 

12v, 1 4ah 

12v, 14ah 

Continuous charging 

1.2 

1.4 

1.4 

rote (amps) 





© XS1: 8.1/240 
XS1B 7.5/223 
XS2: 4.6/135 
© TX650: 5.8/173 
TX650A: 5.2/155 


© XS650B C: 5.2/155 
X$650D-H:5.7/168 
© Without electric starter? 

12v, 5 5ah; 0.5 amps charging rate 
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TUNE-UP 


NOTE: Common tune-up procedures are 

explained in detail in the "General Infor¬ 
mation" section. 

COMPRESSION TEST 

1. A compression check should be made 
before each tune-up since this will provide a 
general idea of engine condition. 

2. It is necessary to have a gauge with the 
proper adapter (plug holes are 14 mm) if a 
screw-in type gauge is used. The less expen¬ 
sive “hold in” type gauges can also be used. 
Use some oil on the rubber tip to ensure a 
good seal. 

3. The engine should be at operating tem¬ 
perature when checking compression. 

4. Remove both of the spark plugs and fit 
the gauge to one of the plug holes. 

5. Close the choke and hold the throttle 
wide open while spinning the engine with 
the starter motor or the kickstarter. Note the 
higest compression reading and repeat the 
test with the remaining cylinder. 

6. Compression may vary according to 
gauge tolerance and several other factors. 
However, it should normally be between 130 
and 145 psi. Both cylinders must be within 
15 psi of this range and of each other. 


CAM CHAIN ADJUSTMENT 
1970-75 Models 

1. The cam chain tensioner is located at 
the rear of the cylinders, between and below 
the intake ports. 

2. The cam chain tension should be 
checked every' 2,000 miles. 



3. Slowly rotate the engine in the normal 
direction of rotation (counterclockwise when 
viewed from the engine’s left side). One rota¬ 
tion should be sufficient to place all of the 
cam chain slack on the tensioner side. 

4. Remove the tensioner cover. Loosen 
the tensioner locknut, then turn the adjuster 



Removing the tensioner cover 


in until the end of the tensioner pushrod is 
flush with the end of the adjuster. 

5. Tighten the locknut. Install the ten¬ 
sioner cover. 


3. The end of the pushrod should be flush 
with the end of the adjuster bolt. 

4. If it is not, turn the adjuster bolt until it 
is flush with the end of the pushrod. 

5. Install the cap nut. 

VALVE ADJUSTMENT 

NOTE: Valves must be adjusted when the 

engine is cold. 

1. Remove the intake and exhaust valve 
covers, and the alternator cover. Remove the 
spark plugs. 

2. Place a thumb over each spark plug 
hole, and kick the engine over slowly until 
compression is felt in one of the cylinders. 

3. Continue turning the engine over (in 
the normal direction of rotation) using a 


1976-81 Models 

1. The cam chain adjuster is located be¬ 
tween and at the rear of the cylinders. 

2. Remove the adjuster cap nut. 



| I 

TENSIONER CORRECT 




Rotor “T” mark aligned with stator mark 



Adjusting the valve clearance 


TENSIONER NEEDS ADJUSTMENT 



wrench on the alternator rotor nut until the 
reference mark on the rotor lines up with the 
“T” mark on the stator. The pistons are now 
at top dead center, and the cylinder in which 
you felt compression should he at the top of 
its compression stroke. Both valves for this 
cylinder will be closed, and these are to be 
adjusted first. Verify that this cylinder is at 
TDC on the compression stroke by checking 
for slack at its intake and exhaust valve ad¬ 
justers. 

4. Insert the proper size feeler gauge be¬ 
tween valve stem and tappet. There should 
be a light drag when pulling out the feeler 
gauge blade, if the valve is correctly ad¬ 
justed. 
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Proper \al\e v 

learanees are 

os follows. 

SUnii 1 

Jntukc (in Mini 

1 tluiUtf (in imiii) 

XS1 IB 2, 

0.003 0.08 

0.006 0.15 

TX650 



TX650A, XS650B 

0 002 0.05 

0.004 0.10 

XS650C D 

0 002 0.05 

0.006 0.15 

XS650E F G H 

0 004 0.10 

0.006 0.15 


5. If adjustment is necessary, loosen the 
adjuster locknut, and turn the adjuster in or 
out until the proper clearance is obtained. 
Hold the adjuster securely and tighten the 
locknut 

6. Rotate the crankshaft 360° and repeat 
the procedure with the other cylinder. 

NOTE: An alternative method is to adjust 
each valve uhen it is closed without regard 
to piston position. To do this, remote the 
valve covers and spark plugs, and turn the 
engine our slowly with the kick-starter 
while watching the valve action. When the 
left intake valve is open {the rocker arm 
will he depressed), the RIGHT intake valve 
will he closed, and can he adjusted for the 
proper clearance. When the left exhaust 
valve is opened, the RIGHT exhaust valve 
can he adjusted, etc. 


CONTACT BREAKER POINTS 
Location 

The contact breaker points are opened and 
closed by a cam on the end of the camshaft 
and are located beneath a cover on the left 
side of the cylinder head 

The timing advance mechanism is located 
on the opposite side of the cylinder head be¬ 
neath its own cover. 

Replacement 

1. Points sets are available already 
mounted on the breaker plate, or may be 
purchased separately. 

2. If the points are purchased separately, 
disconnect the primary wire at each point 
set, remove the securing screw, and remove 
the old points. W hen installing new points, 
note that the proper installation of the insu¬ 
lating washers at the primary terminal is crit¬ 
ical. If improperly installed, no spark will 
occur. There is a small insulating washer 
which fits around the terminal lx>lt and two 
insulating washers, one immediately on ei¬ 
ther side of the terminal bracket. All connec¬ 
tors (condenser, primary wire, points spring) 
arc made on the outer sides of these washers 
(i.e.. no connector must touch the bracket, 
which is a ground). 



Be sure that the locetlng pin It seated In Its hole 

1226 


3 New points may ha\e a protective coat¬ 
ing on the contact surfaces to prevent oxida¬ 
tion Clean off these surfaces with a non-oily 
solvent before attempting to start the ma¬ 
chine 

4. If the motorcycle will not start immedi¬ 
ately after installation of new points, check 
that the primary wire connections are tight, 
that the insulating washers at the primary 
terminal arc properly installed, and that the 
contact surfaces are thoroughly cleaned. 

5. The condensers are mounted on the left 
side of the top engine mounting bracket. 
They must he replaced as a set. 

Gapping 

Points should be filed (if necessary') and 
cleaned before gapping. 

1. Remove the points cover 

2. Turn the engine over until one of the 
two sets of points is fully open. 

3. With the proper feeler gauge blade, 
check the gap. The proper specification is 
0.3-0.4 mm (0.012-0.016 in ), and the blade 
should be a slip fit between the points if the 
gap is correct. 

4. If adjustment is necessary’, loosen the 
screw which secures the point set to its plate, 
and use a small screwdriver at the pry point 
provided to adjust the gap. 

CAUTION: loosen the screw just enough 

to allow the points to he moved. If loosened 

too much, the points will snap shut instead 

of holding the gap. 


I 



Point gap adjustment screws (1,2) and pry points 

(3,4) 

5. Tighten the screw and recheck the gap. 
It may change slightly when the screw is 
tightened. 

6. Repeat the procedure with the remain¬ 
ing points set Try to adjust both sets so that 
the feeler gauge blade has the same "feer in 
both sets This will help to ensure accurate 
timing. 

7. If it is not possible to gap the points cor¬ 
rectly, the fiber heel is evidently worn, the 
points should then he replaced. 

Lubrication 

1. On all models it is necessary* to oc¬ 
casionally lubricate the cam follower filx*r 
heel and the pivot point of the contact 
breaker. This minimizes wear and ensures 
that the timing will remain accurate for a 
longer period A worn heel will retard the 
timing. 

2. A small dab of grease (high melting 
point, if possible) should he applied to the 


lubricator wick so that the lubricator can dis¬ 
tribute it onto the breaker cam. A drop of 
engine*oil shotdd Ik* applied to the pivot 
(X)int 

3. In both cases it is imperative that care 
he taken to keep the lubricant away from the 
points contact surface. 

4 The lubricating wick should he adjusted 
so that it just contacts the breaker cam. 

IGNITION TIMING 
Breaker-Point Models 

NOTE; Pom/s must he cleaned and gapped 
before checking timing. Dirty points will 
cause inaccurate readings 
Remove the points cover and observe the 
breaker plate. Note that the points for the 
right cylinder (grey lead) are mounted di¬ 
rectly to the large breaker plate, while the 
points for the left cy linder (orange lead) are 
mounted on a small moveable plate. There¬ 
fore, the right cylinder timing must be set 
first, since adjustment involves turning the 
entire breaker plate, which will alter the tim¬ 
ing of the left cylinder as well. The points for 
the left cylinder are adjusted by moving only 
the points themselves. 

NOTE: Be sure the cam chain is jjroperly 
adjusted. 

1. Remove the alternator inspection plate, 
ignition points cover, and centrifugal ad¬ 
vance unit cover. 

2. Inspect, clean and gap the points. 

3. Ignition timing is set by matching the 
marks on the alternator stator and rotor The 



ATOP DEAD CENTER 
B’ & B 2 —IGNITION FIRE MARKS 
C-MARK FOR "FULLY ADVANCED IGNITION 
TIMING 

Alternator rotor reference marks 

rotor has one reference timing mark and the 
stator has four: the first mark (to right of the 
letter “T”) identifies Top Dead Center, the 
next two marks (either side of the letter “F”) 
identify- idle timing (fully retarded) and the 
remaining mark identifies high speed timing 
(fully advanced). 

4 Secure the centrifugal advance eoun- 



Tlmlng advance mechanism weights held In the 
retarded position 
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terweights in the fully retarded idle position 
(held inward). 

5. Connect an ignition timing light or 
point checker as follows: 

(+) RED lead—to grey point wire connec- > 
tor 

(—) BLACK lead—to ground (frame or 
engine case) 

Right and left cylinder point sets are 
marked “R" (grey wire) and “L”, (orange 
wire), respectively. 

NOTE: The right cylinder timing MUST he 
set first. The right cylinder points are 
mounted directly to the base plate, the left 
cylinder points are mounted on a separate 
plate; therefore , setting the left side first 
would cause a position shift when timing 
the right. 

6. Turn the crankshaft in the direction of 
normal rotation until the right cylinder 


R H POINT GAP LOCK SCREW 



Breaker point ignition timing screws 

points hegin to open (as indicated by the tim¬ 
ing light or point checker). 

7. Loosen the base plate screws and turn 
the plate in either direction so that the points 
begin to open when the rotor mark is aligned 
with the letter “F.” 

NOTE: On engines with serial numbers 
below 11764, align the rot(tr with the mark 
to the left of the letter F. 

8. Rotate the engine 360°. Switch the (4-) 
RED lead to the orange point wire connector 
and check the timing as l>efore. The points 
should just hegin to open when the *'F” mark 
is aligned with the rotor mark. If adjustment 
is necessary, loosen the screws which secure 
the left cylinder’s points to the base plate, 
and turn the points as needed to adjust the 
timing. 

9. After idle timing has been set on both 
cylinders, secure the centrifugal advance 
counterweights in the fully advanced (held 
outward) position: the points should open at 
the full advance stator mark or within 3 mm 
of the mark. Make any necessary adjustments 
and recheck the idle timing. 


NOTE: If the correct marks align at the 
idle timing position, but full advance tim¬ 
ing is not correct , the ignition advance 
weight stoppers can be bent slightly to 
increase or decrease the amount of full ad¬ 
vance. Bend them out to increase the 
amount of full advance , in to decrease it. 

TCI Models 

Transistorized ignition models do not require 
periodic ignition adjustments or mainte¬ 
nance. 

CARBURETORS 

Carburetor adjustments to be made during a 
tune-up include setting float level, synchro¬ 
nization, and idle speed and mixture. 


Adjusting Float Level 

1 Float level is a measure of the amount 
of gasoline w hich will be in the float bowls 
during operation. While it is a critical specifi¬ 
cation, it will not normally need readjust¬ 
ment once properly set. Float level, there¬ 
fore, need not be checked at every tune-up, 
but should be attended to from time to time. 


TANG 



T 

A 

L 


2. Remove the carburetors from the mo¬ 
torcycle. 

3. Remove the float bowls. Remove the 
gasket. With the carburetors) positioned 
vertically, lower the float until the float arm 
just touches but does not depress the tip of 
the float needle. Float level is the measured 
distance from the bottom of the float to the 
float bowl mating surface. 

4. Float levels are as follows: XS650C-H: 
25.0 mm/0.98 in. 



Timing advance mechanism 


All other models: 24.0 mm/0.94 in. Adjust, 
if necessary', by pushing out the float pivot 
pin, removing the floats, and bending the 
float arm tang. Bending the tang towards the 
carburetor body will increase the float level 
measurement and vice-versa. 

5. Both carburetors must have the same 
float level. Measure both before changing ei¬ 
ther. Note that the measured float level will 
be inaccurate if the float needle tip is worn or 
if there is foregn matter on the needle seat. 

Idle Speed and Mixture 

NOTE: Idle speed and idle mixture adjust¬ 
ments must be made when the engine is at 
operating temperature. 

1. Except on XS650E-H models which 
have factory-installed idle mixture limiter 
caps on the screw heads, turn each pilot 
screw in until it bottoms lightly, then back 
each one out the proper number of turns: 



Adjusting the pilot screw 


XS1/1B: Vi turn 

XS2, TX650/A, XS650B: % turn 
XS650C/D: 1 Vi turns 

XS650E-H models are preset at 214 turns 
out and adjustment is not necessary unless 
the pilot screws have been removed for car¬ 
buretor rebuilding. 



Adjusting the throttle stop screw 


2. Use the throttle stop screw on each car¬ 
buretor so that the engine idles at 
1,000-1,200 rpm and both cylinders run 
evenly. 

3. To check that both cylinders run 
evenly, turn up each throttle stop screw so 
that the engine idles at about 1,500 rpm. Dis¬ 
connect one spark plug lead. Back out the 
throttle stop screw' of the running cylinder 
until the engine just dies. Connect the spark 
plug lead, restart the engine, and disconnect 
the plug lead of the cylinder which has just 
been adjusted. Back out the throttle stop 
screw' of the running cylinder until the 
engine just dies. Restart the engine with 
both plugs connected, rev it a few' times to 
clean off the plugs, and back out each throttle 
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Adjusting the floet tang 















Yamaha 650 Twins 


stop screw in small, even increments until 
the desired idle speed is obtained 


Synchronization 

The easiest method of synchronizing the car¬ 
buretors is to operate the twist-grip slowly 
mid observe the movement ol the throttle 
arms on each carburetor 

The throttle arms should begin and end 
their movements at the same time. If they do 


not, adjust the throttle cable free-pluy so that 
synchronized movement is achieved. 

NOTH: The idle speed must he properly set 
before synchronization is attempted 
Alter adjusting cable free-play, check that 
they are not too tightly adjusted by moving 
the forks slowly from lock-to-lock with the 
engine idling. Idle speed must not vary. If it 
does, this indicates that one or both of the 
throttle cables is too tightly adjusted. The 
twist-grip should hav e 10-15° of free rotation 
liefore the throttle arms liegin to move. 


NOTE: If trouble is encountired during 
the idle speed or synchronization jtriK'e- 
dureS? first cheek that the throttle cables 
haie sufficient free-play Make sure that 
the throttle stop siren for each carburet in¬ 
is resting against its stop when the throttle 
is closed. If the trouble persists, check fin- 
air leaks at the manifolds If this fails to 
ren al the problem, the fuel system may 
need an onrhaul. Check for poor fuel 
flow, clogged filters, uir leaks, and so on. 


Tune-Up Specifications 



XSl IB 

AS2 

TX650 

TX650A 

° XS650B 

X 56500,0 

VS6 50F.IF 

.VS ftiOG/H 

Valve clearance 
Intake (in. mm) 

0 003 0 08 

0.003 0.0B 

0.003 0.08 

0.002 0.05 

0.002 0.05 

0.002/0.05 

0.004/0.10 

0.004/0.10 

Exhaust (in. 'mm) 

0.006 0.15 

0 006 0.15 

0 006 0.15 

0.004/0.10 

0.004/0.10 

0 006/0.15 

0.006/0.15 

0.006/0.15 

Breaker point gap 
(in. mm) 

0.012-0.016/ 
0.3-0.4 

0.012-0.016/ 
0.3-0.4 

0.012-0.016/ 

0.3-0.4 

0.012-0.016/ 
0.3-0.4 

0.012-0.016/ 
0.3-0.4 

0.012-0.016/ 
0.3-0.4 

0.012-0.016/ 
0.3-0.4 

na 

Spark plugs 

Type (NGK stan¬ 
dard) 

B-8ES 

B 8ES 

B-8ES 

B-7ES 

B-8ES 

BP-7ES 

BP 7ES 

BP-7ES 

Gap (in. mm) 

0.024-0.028 

0.6-0.7 

0.024-0.028 

0.6-0.7 

0.024-0.028/ 

0.6-0.7 

0.024-0.028/ 

0.6-0.7 

0.020-0.024/ 

0.5-0.6 

0.024-0.028/ 

0.6-0.7 

0.024-0.028/ 
0.6-0.7 

0.024-0.028/ 

0.6-0.7 

Cranking compres¬ 
sion (psi) 

130-145 

130-145 

130-145 

130-145 

130-145 

130-145 

130-145 

130-145 

Max allowable 
variation (psi) 

15 

15 

15 

15 

15 

15 

15 

15 

Carburetors 

Pilot screw (turns 
out) 

i/, 

,v 

4 


*4 

v 4 

1 u 2 

2 K 

pre-set 

Float level 
(in./ mm) 

0.94, 24.0 

0.94 24.0 

0.94/24.0 

0.94 24.0 

0.94/24.0 

0.98/25.0 

0.96/25.0 

0.98/25.0 

Idle speed (rpm) 

1,000-1,200 

1,000-1,200 

1,000-1,200 

1,000-1,200 

1,000-1,200 

1,000-1,200 

1,000-1,200 

1,000-1,200 


NOTE: Port numbers listed in this reference are not recommendations by Chilton for any product by brand name. They are references that can be 
used with interchange manuals and aftermarket supplier catalogs to locate each brand name supplier's discrete part number. 
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ENGINE AND TRANSMISSION 


NOTE: Common engine rebuilding 

techniques and inspection procedures are 
outlined in detail in the “General Informa¬ 
tion’ section. 

ENGINE REMOVAL AND 
INSTALLATION 

NOTE: Degrease the engine thoroughly 
before removal. 

1. Warm up the engine and drain the oil. 



Disconnecting the alternator wiring 


2. Turn off both fuel petcocks and discon¬ 
nect the fuel crossover tube. 

3. Lift the seat, then remove the at¬ 
taching bolts and the gas tank. 

4. Remove both side covers. 

5. Disconnect the alternator wiring 
harness at the center connector. 

6. Disconnect both throttle cables. 

7. Disconnect the air cleaner mounting 
bolts. 



Neutral Indicator wire connection 


8. Disconnect the fuel balance tube and 
remove the carburetors. 

9. Disconnect the engine breather tube. 

10. Disconnect the neutral switch wire. 

11. Disconnect the spark plug leads. 

12. Disconnect the tachometer drive 
cable. 

13. Disconnect ignition point and ignition 
switch wires. 



Disconnecting the breaker point wir»s 



Removing the head bracket 

14. Remove the horn and mounting 
bracket. 

15. Remove the left case over. 

16. Disconnect the master link and re¬ 
move the final drive chain. “Endless” chains 
require a chain breaker for removal. 

17. Remove the left footrest 

18. Remove both exhaust header pipes. 

19. Remove the engine cylinder head 
mounting brackets. 

20 Remove the brake pedal. 

21 Remove the engine mounting bolts in 
the order shown in the illustration, then left 
the engine out the left-side of the frame. 

22. Installation is the reverse of removal. 
Tighten the 10 mm mounting bolts to 26 ft 
lbs., and 8 mm mounting bolts to 15 ft 
lbs. 



Engine mounting bolts 


TOP END 

To remove the cylinder head cover and/or 
cylinder head, it is necessary to remove the 
engine from the frame. Refer to the section 
above for the procedure. 

Cylinder Head Cover 

REMOVAL 

1. Remove the oil delivers’ line at the 
front of the engine between the cylinders. 

2. Remove the points and base plate by 
removing the two securing screws. 

3. Remove the advance mechanism lock¬ 
nut and plate. 

4 Pull the advance rod out the left 
(point) side. 

5. Tap loose the advance mechanism ring 
nut, then slide out the unit. Also, remove the 
advance locating pin. 

6. Remove the 3 attaching screws and 
the advance mechanism housing. 



Removing the breaker plate 



Removing the timing advance mechanism locknut 
(1) end plate (2) 



Removing the timing advance mechanism rlngnut 



Removing the advance mechanism locating pin 


7. Remove the 4 tappet covers. 

8. Remove the 8 retainer nuts, 4 retainer 
bolts, and the head cover. Make certain to 
remove the nuts and bolts in the sequence 
showm in the illustration. 

9. Remove the rocker shaft covers, slee¬ 
ves, and O-rings. 

10. Remove the rocker arm shafts and 
arms using a 6 mm extracting screw. 

INSPECTION 

1. Check the rocker arm for excessive 
wear at the two points indicated in the illus- 
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Cylinder head cover fastener loosening sequence 



Rocker arm shaft sleeves and O-rlngs 



Removing the rocker arm shafts 


tration. Look for any grooves, scratches, dis¬ 
coloration, or Haking of the hardened sur¬ 
faces. 

2. Measure the rocker shaft hole with an 
inside micrometer. Standard size is 15.03 
mm. Also measure the rocker shaft diameter 
and check for step wear or discoloration. 
Standard diameter is 14.98 mm. 

3. Normal shaft-to-rocker arm clearance is 
0.05 mm. The maximum clearance is 0.10 
mm 

INSTALLATION 

Reverse the removal procedure and note 
the following: 

1. Coat all parts with oil before assem¬ 
bling. 



Now O ring Installed In housing Gi 
lips before Installation 
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>l 



Note the positioning notch in the back of (he timing 
advance unit housing 


PINS MUST LINE UP 



LONGER 


ignition advance rod installation 



Be sure to align the advance erm and disc color 
marks 



10 


10 mm. 25 ft-lbs. (3.5 m-kgs.) 

8 mm. 14 ft-lbs. (2.0 m-kgs.) 

6 mm. 7 ft-lbs. (1 m-kg.) 

Cylinder head cover fastener tightening sequence 
and torque setlings 

2. Make sure that the rocker arms are in¬ 
stalled with the tapped end pointed outward 

3. Coat mating head and cover surfaces 
with Yamaha Bond #4 

4 Torque 10 mm nuts to 22-25 ft lbs, 10 
mm stud bolts to 11-15 ft lbs, 8 mm l>olts to 
15-18 ft lbs and 6 mm bolts to 8-11 ft lbs in 
the order shown in the illustration. 

5 Install a new O-ring between the ad¬ 
vance unit housing and head cover, and 
grease the oil seal lip l>efore positioning 

6. Ignition point and advance mechanism 
housings are identical, but can 1*' installed in 
only one position. 


NOTE: When installing the timing all¬ 
iance mechanism. make sure that the disc 
fan/ with the arrow showing direction of 
rotation faces outward The timing ad¬ 
vance uwchumism arm with the color mark 
must he installed in the slot uith the color 
mark next to it 

Cylinder Head 

REMOVAL 

1 Stull a rag under the cam chain 
sprocket, then break the link marked with 
slots and punch holes, using a chain breaker. 
NOTE; Before breaking the chain, fasten 
wire to the links on either side of the 
marked link , so that the chain won't drop 
into the case. 



The cam chain must be separated at this marked 
link 



Breaking the cam chain 


2. Remove the chain, feeding the at¬ 
taching wire into the case in its place 

3. Remove the camshaft. 

4. Remove the camshaft bearings. 

5. Remove the carburetor manifolds. 

6. Disconnect the manifold equalizer 
* tube. 



Manifold equalizer tube 


the spark plugs and the screw between the 
intake manifold openings 

8. Lift off the cylinder head, making sure 
that the cam chain leader wire doesn't drop 
into the case. 

INSPECTION 

Cylinder Head 

I Clean any traces of head gasket material 
from the cylinder head mating surface. Place 
a straight edge across the mating surface and 
check for warpage by attempting to slip 
feeler gauge blades lietween the head and 
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straight edge. Standard head warpage is 
about 0.05 min (0.002 in.), and maximum al¬ 
lowable warpage is 0.1 mm (0.004 in.). At 
this point, the head should be milled to re¬ 
store a flat mating surface. 

2. Use a wire brush fitting on a power drill 
to decarbonize the combustion chambers. 
The valves should be left in place as this is 
done, as it minimizes the chance of causing 
damage to the valve seats. , 

Camshaft 

1. Check the cam lobes for flaking, scor¬ 
ing, or blue discoloration, and replace the 



h— 8 


Measure cam lobe height (A) and base circle 
diameter (B) 

cam if any of these signs of damage are 
present. 

2. With a micrometer, measure the height 
of each cam lobe and compare the measure¬ 
ment with the specifications given below. 

3. Measure the base circle of each cam 
lobe. This measure is taken in a plane per¬ 
pendicular to the cam height measurement 
through the camshaft centerline. Refer to the 
speiifications chart below. 

4. Mount the camshaft in a set of v-blocks 
and measure run-out with a dial gauge. If 
run-out exceeds 0.03 mm (0.0012 in.), the 
cam should be replaced. 


Cam Lobe Dimensions 

1970-72 



Cam Lift (A) (rmn) 

Base Circle 
Diameter ( B) (mm) 


Stand 
Value • 

Wear 

Limit 

Stand 
Value • 

Wear 

Limit 

Intake 

Exhaust 

39.63 

39.36 

39.39 

39.39 

32.19 

32.24 

32.12 

32.17 

1973-81 


Cam Lift (A) (mm) 

Base Circle 
Diameter ( B) (mm) 


Stand 
Value * 

Wrar 

Limit 

Stand 
Value • 

H car 
Limit 

Intake 

Exhaust 

39.99 

40.03 

39.88 

39.88 

32.24 

32.30 

32.02 

32.15 


* ± 0.05 


5. Rotate each of the camshaft bearings 
slowly noting any roughness, binding, or 
clicking as this is done. The outer race should 
rotate smoothly and silently. Try to move the 
outer race up and down. There should be no 
movement possible. Make a visual inspection 
of the bearing balls, noting any denting or 
blue discoloration. 

If any defects are noted in any bearing, 
replace them as a set. 


Valve Assembly 

Before removing the valves, check their seal¬ 
ing ability by pouring a small quantity of gas¬ 
oline into each port and allowing the head to 
sit for about five minutes. If the valves are 
properly seating, leakage into the combus¬ 
tion chamber will be minimal. 

1. To remove the valves, and install them 
properly, a suitable C-clamp is necessary'. 
Compress the valve springs and remove the 
split collars, retainers, springs, seals, and 
spring seats. Inspect the valves, guides, 
springs, and valve seats in the following man¬ 
ner. Keep each assembly separate so that 
every piece can be installed in its original 
location. New valve seals must always be 
used on assembly. 

2. If considerable mileage has been cov¬ 
ered, the valve springs should be replaced as a 
matter of course. Always replace valve 
springs as a set. 

Measure the free-length of each valve 
spring with a vernier caliper. If any of the 
springs is more than 2 mm (0.08 in.) in.) less 
than the standard free-length given in the 
specifications chart below, the springs should 
all be replaced. 


Valve Spring Specifications 



Outer 

Inner 

Direction of winding 

Right-hand 

Left-hand 

Total windings 

6.0 

7.25 

Free-length 

41.8 mm 

41.0 mm 

Installed length 

37 mm 

35 mm 

(Valve closed) 

Installed pressure 

20.1 kg 
(44 lbs) 

9.7 kg 
(20 lbs) 

Compressed length 
(Valve open) 

Measured without 

27.8 mm 

25.8 mm 

collar 

Compressed pressure 

60.0 kg. 

(132 lbs) 

25 kg 
(55 lbs) 


All measurements ± three percent 


3. Each valve must be free to move up 
and down in its guide with little resistance. 
Any sticking or binding as the valve is moved 
in the guide will indicate that the valve stem 
or guide is in poor condition. 

4. Inspect the valve, pav ing close atten¬ 
tion to the edges of the valve head for pitting, 
burnt or broken edges, excessive carbon 
build-up, etc. A certain amount of carbon 
and lead deposits on the valve face and the 


top of the exhaust valve are inevitable. 
Heavy' deposits should be carefully scraped 
off with a dull knife, or a wire w heel, and the 
valve finished up with very fine emery’ cloth. 

Do not touch the valve seating area during 
these operations. 

If the valve has burnt or broken edges, it 
must be replaced. 

5. Check the end of the valve stem for in¬ 
dented wear caused by the valve adjuster. 
Although rare, it may occur after long mile¬ 
age. Since an indentation here will make 
proper valve adjustments impossible, the 
valve should be replaced. 

NOTE: The tips and edges of the valves are 
stellite-coated. Machining for any reason is 
not recommended. In case of wear , replace 
the valve. 

6. Carbon deposits should not extend too 
far up along the valve stem. This would in¬ 
dicate a worn or cracked valve guide. 

7. Wet, oily deposits on the back of the 
valve head is indicative of a worn guide or 
bad seal. Less severe wear to these compo¬ 
nents show- up as brown oil stains on the 
valve stem. 

8. Holding a valve in your fingers, spin it 
while observing the head. A wobble is indica¬ 
tive of a bent valve. If a dial gauge is avail¬ 
able, check the run-out of the head. Replace 
the valve if run-out exceeds 0.03 mm (0.0012 
in.). Run-out is the total indicated dial gauge 
reading. 


VALVE HEAD 


TC vai 

- 


VALVE STEM 
STELLITE 

Valve components 


no 


stellite 


Attempt to rotate the valve by hand when 
it is fully inserted into the guide. If the valve 
will not rotate easily, or if it sticks as it is 
turned, it is probably bent. 

9. If inside and outside micrometers are 
available, measure the diameter of each valve 
stem at three places along the length of the 
valve, and compare this measurement to the 
inside diameter of the respective guide, also 
measure at three places. Subtract the 
smallest stem diameter obtained from the 
largest of the guide measurements to obtain 
the clearance. Compare your clearance to the 
'Replacement Clearance” given in the fol¬ 
lowing chart: 


Valve Guide Specifications 





Original 

Clearance 

Clearance 

Rcfilncciiient 

intake 

Valve 
Guide ID 

8.010-8.019 mm 

0.020-0.044 mm 

0.100 mm 

Valve 
Stem OD 

7.975-7.790 mm 

Exhaust 

Valve 
Guide ID 

8.010-8.019 mm 

0.035-0.059 mm 

0.120 mm 

Valve 
Stem OD 

7.960-7.975 mm 
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Checking valve run-out with a dial gauge 

10 To replace a valve guide, lieat the cyl¬ 
inder head in an oven to a temperature of 
212° F ( 100 ° C). Drive out the old guide(s) 
with a suitable drift. Drive in the new 
guidc(s) until fully seated. Use new O-rings. 
NOTE: Replacement valve guides are 
available in two oversizes. The valve guide 
hole in the cylinder head must be reamed 
before attempting to install the guide. The 
reamer diameter should be 15.107-15.115 
mm for the first oversize and 
15.207-15.215 mm for the second. 

A new valve must always be used when a 
new guide is fitted 

11. After installing new guides, the valve 
seat should Ik* recut and the valve lapped in. 






Valve seat pattern* (see text tor explanation) 


the center, then position the camshaft on the 
head 

2/ Align the camshaft chain sprocket with 
the crankshaft sprocket by sliding the shaft 
back and forth, both bearings must l>e equi¬ 
distant in the cam bearing bosses. 

3 . Install a new cylinder head gasket, 
pull the cam chain lead wires through the 
cylinder head and slide the head over the 
studs. Install and tighten the retaining bolts 
and screw. 

4. Position the pistons at top dead center 
by lining up the “T" mark as shown 

5. Align the camshaft sprocket as shown 
in the illustration, then draw around and 
reconnect the cam chain with a new link. Use 
a chain riveter to secure the new link. 

6 . Adjust the cam chain tensioner to re¬ 
move the excess chain slack 

7. Adjust the valves to the correct clear¬ 
ances. 

8 . Mount a degree wheel to the crank- 


AUGNMENT MARKS 


Vatve springs are Installed with the close colls 
(arrows) towards the head 

12. Cheek the width of the valve seat on 
the valve. It should be about 1.0 mm (0.04 
in.) all the way around. If narrower or wider 
than this, or if width varies around the valve, 
the seat should be recut and the valve lapped 
in. 

NOTE: Valve springs are progressively 
wound When installing them, be sure they 
are fitted with the close coils towards the 
cylinder head. 

SEAT CUTTING 

1 . Use a machinist's dye to check the width 
and position of the valve seat. Apply the dye 
to the valve’s beveled seating area and a very 
small amount of grinding compound to the 
salve seat in the head. Spin the valve back 
and forth against the seat for several seconds, 
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then remove the grinding compound and 
inspect the pattern of the seat, from which shaft, 
the dye will have been removed. 9 . Insert a wooden dowel pin in a spark 

2. The valve seat should be about 1.0 mm pl u g hole and position the degree wheel to 
(0.04 in.) wide and even in width all around rea d zero with the piston at top dead center 
the valve. The maximum acceptable seat on the compression stroke. 

width is 1.5 mm (0.06 in.). 10. Mount a dial indicator over an intake 

3 . If the seat is uniform in width but is too valve adjuster. 

wide (A), use a flat cutter, then a 30° cutter to 11 . Rotate the crankshaft counter- 
reduce the seat width to within specification, clockwise and watch when the valve begins 
4 If the seat is centered on the valve face, to open. The degree wheel should indicate 
but is too narrow (B), use a 45° cutter to 47 0 BTDC. If necessary, reposition the cam 
increase the width to the proper specifica¬ 
tion. 

5. If the seat is too narrow, and is towards 
the top edge of the face (C), first use a flat 
cutter, and then the 45° cutter. 

6 . If the seat is too narrow and positioned 
towards the bottom edge of the faee (D), use 
a 30° cutter first, then a 45° cutter. 

LAPPING 

1 . Valves should be lapped into their seats 
if the leakage test show s poor sealing, if the 
seat has been recut, if the valve edges or seat 
in the head are pitted, if the motorcycle has 
covered considerable mileage, or if new' 
valves or guides are fitted 

2. Clean off all carbon build-up on the sur¬ 
face of the combustion chamber. Place three 
small dabs of valve lapping paste around the 
circumference of the valve head and place 
the valve into the guide. 

3. If you have a lapping tool, use it as the 
manufacturer directs. Usually the tool will 
turn the valve back and forth while rotating it 
around the seat at the same time. Do not use 
excessive pressure during the operation. 

If you do not have such a tool, a piece of 
thick fuel line placed over the valve stem 
works just as well Turn the valve back and 
forth and rotate it to a new position even* few 
seconds. 

NOTE: Check the condition of the valve 
face and seat frequently When a smooth, 
even finish is evident, stop lapping Exces¬ 
sive lapping may lead to a pocketed valve. 

4. He move the valve and clean it 
thoroughly. Remove any traces of lapping 
compound from the seat and the combustion 
chamber. Swab out the guide with a cotton 
swab soaked in a solvent. Squirt a little oil 
into the guide so that it may earn* away any 
particles inside. 

INSTALLATION 

1 Slide all the cam Irearings in toward 



Valve timing position* 



Oegree wheel In place 



Dial gauge positioned to check valve movement 
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chain so that the valve opens at the correct 
point. 

NOTE: Each chain link equals approxi¬ 
mately 10 0 of crankshaft rotation. 

Cam Chain Tensioner and Vibra¬ 
tion Damper 
REMOVAL 

1. Remove the 4 attaching screws and the 
vibration damper (see illustration). 

NOTE: Note the position of the two slotted 
screws. 




Vibration damper screws 


2. Remove the attaching bolts and the ten¬ 
sioner housing. 

3. Pull out the tensioner unit. 

INSTALLATION 

Installation is a reversal of the removal proce¬ 
dure. Replace the tensioner housing gasket 
and apply Yamaha Bond #4 to the mating 
surfaces. 

Cylinder and Piston 
Removal 

I Lift the cylinder a few inches off its seat 
and stuff a clean, lint-free rag or rags beneath 
the pistons. This is to prevent any foreign 
matter or pieces of broken piston ring from 
falling into the crankcase when the cylinders 
are removed. 

2. Lift the cylinder straight up and free of 
the studs. 

3. W ith a needle-nosed pliers, remove the 
wrist pin circlips from the pistons. Push out 
the piston wrist pins and remove the pistons 
from the rods. 

Support the piston with one hand while 
pushing out the wrist pin to minimize 
chances of bending the rod. Push the pin out 
with steady pressure. Do not use an impact 
method. If the wrist pins resist removal, heat 
the piston crown gently and even!) with a 
propane torch until the pins can be easily 
pushed out. 

Discard the wrist pin circlips. New circlips 
must be used on assembly. 

4. Mark each piston so that it can be in¬ 
stalled in its original cylinder on reassembly. 



Removing the piston wrist pin circiip 


Mark the pistons for position after removal 


Inspection 

I. Make a visual inspection of the cylin¬ 
der bore, noting any imperfections. The cyl¬ 
inder walls should be uniformly smooth. 

2. With an inside micrometer, measure 
the diameter of each bore at the top, middle, 
and bottom. Make measurements in two di¬ 
rections, 90° apart, both parallel and perpen¬ 
dicular to the piston wrist pins. 

If the difference between the high and 
lower measurement in any one direction 
(taper) is greater than 0.05 mm (0.002 in.), or 
if the difference between two measurements 
at any point on the cylinder (out-of-round) 
exceeds 0.01 mm (0.004 in ), the cylinders 
should be bored to the next oversize and fit¬ 
ted with new' pistons. 

3. Make a visual inspection of the pis¬ 
tons. Scoring, scuffing, or seizure marks on 
the piston skirts may be removed with a fine 
grade of emery or crocus cloth if they are not 
too severe. Sanding should be done in a 
cross-hatch pattern. If the damage is severe 
(more than about Vi in. wide), the pistons 
should be replaced. 

4. The rings must be free to move in the 
piston grooves If they cannot, either they 
are carbon clogged (which necessitates re¬ 
placing the rings and cleaning out the 
grooves), or metal has been pushed into the 
grooves by a piston seizure. In this event. 




5 & 6 


V. 


SI 


Cylinder measurement points 


pistons and rings must be replaced. Carbon- 
clogged rings are almost always broken when 
an attempt is made to remove or free them, 
so be prepared to buy a new set. 

5. Pistons are available in four oversizes 
in increments of 0.25 mm. 



Install pistons with the errow mark on the crown 
pointing towards the exhaust port. The number 
Indicates size 

To determine piston diameter, use a mi¬ 
crometer and measure the diameter in a di¬ 
rection perpendicular to the wrist pin at a 
point about II mm (0.43 in.) above the bot¬ 
tom edge of the skirt. 

6. Standard piston-to-cylinder clearance 
is 0.050-.060 mm (0.0020-0.0024 in.). 

Nominal size for the standard pistons is 75 
mm. Actual size is obtained by adding the 
numl)er stamped on the piston crown to 74 
mm. Therefore, a piston marked “945” has a 
diameter of 74 945 mm. 

7. Check the condition of the wrist pins. 
If the pins are blued or show indications of 
step-wear, they should be replaced. Usually, 
step-wear can be detected by running a 
fingernail along the length of the wrist pin A 
more conclusive method is to measure the di¬ 
ameter of the pin at three places along its 
length and compare the readings. 

8. Insert each wrist pin into its piston 
and check for play of the pin in the piston 
hole. There must be none. The pin must be a 
fairly tight fit. If the pin is easily inserted and 
can be turned or moved vertically with no ef¬ 
fort, the pistons should be replaced. 

9. Lightly oil each wrist pin and insert it 
into its connecting rod. Check for vertical 
play. There should be none. If play exists, or 
if the rod small end is discolored, the rod 
and/or pin should be replaced. 

10. Check the connecting rods for a bent 
condition. This can be accomplished with 
two small rectangular blocks of metal of equal 
thickness. Insert the w rist pins into the rods, 
and position the pieces of metal beneath 
them on either side of the rods and resting on 
the crankcase. Rotate the engine so that the 
wrist pin rests on the blocks. Both sides of 



Use new cylinder base O-rings upon reassembly 

1233 























Yamaha 650 Twins 


the wrist pin must contact the metal blocks, 
or the rod is bent and must be replaced 

11. Before installation, decarlxmizo the 
piston crowns Remove am carbon from the 
ring grooves with a piece of broken ring or a 
very thin screwdriver Be careful not to 
scratch the grooves. 

Carefully check the cylinder, cleaning the* 
lx>re thoroughly If considerable mileage has 
been covered, honing the cylinders and fit¬ 
ting new rim's is recommended. If the cylin¬ 
ders are honed, make a strenuous effort to 
clean them thoroughly afterwards, preferably 
with verv hot snap) water and a stiff brush 
This is to remove any abrasive particles de¬ 
posited by the hone in the course of the 
operation. 

Remove am traces of gasket material from 
the cylinder base and the head mating sur¬ 
face. 

12 Be sure that all oil passages in the cyl¬ 
inder are clear Check the condition of the 
cam chain tensioner guides and replace them 
if damaged 

13. Replace the cylinder base O-rings. 
Check that any O-rings and the important 
dowel pins fitted to the cylinders are in their 
proper locations before installation. 

Piston Rings 

Two checks to lx* made on the piston rings 
are side clearance and end-gap. These checks 
should be made on both new and used rings. 

1 Piston ring side clearance for compres- 



A ring expander reduces the chances of breaking a 
ring 



Checking piston ring end-gap 


sion rings is checked with the rings installed 
on the piston. Insert a feeler gauge blade be¬ 
tween the ring and the ring groove and check 
that the clearance is within the specification. 
Standard clearance is 0.01-0.08 mm 
(0.0016-0.0032 in.). The service limit is 0 15 
mm (0.006 in ). II the clearance is too large, 
the rings or grrxnes are worn If too small, 
metal mav have been pushed into the 
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grooves due to a piston seizure. Check that 
the grooves are not just carboned up. If new 
rings do not bring the clearance to the proper 
value, the pistons must lx* replaced. 

2. To remove the rings from the piston, 
use a ring spreader as illustrated. They are 
available at most auto stores. Decarbonize 
the ring grooves. 

3. To check the ring end-gap, ensure first 
that the cylinder bore is not excessively 
worn. Place each ring, in turn, into the lx>t- 
tom of its cylinder and push it in an inch or 
more using the piston skirt to align the ring 
in the lx>re. Measure the end-gap with a 
feeler gauge. Standard end-gap is 0.2-0.4 
min (0.008-0.016 in.) for the compression 



Filing ring ends 


rings and 0.3-0.6 mm (0.012-0.024 in.) for 
the oil rings. The service limit is 0.8 mm 
(0.032 in.) for the compression rings and 1.0 
mm (0.04 in.) for the oil rings. If the end-gap 
is larger than the service limit, the rings must 
be replaced. If the measured end-gap of new 
rings is too large, the cylinder is worn and 
should be bored to the next oversize. 

If new rings are fitted and the end-gap is 
too small, the ring ends must be filed. Hold 
the ring steady as illustrated, closing the 
ends over a thin, fine file. Do not squeeze 
the ring, as this is the easiest way to break it. 
A few strokes of the file will increase the 
endgap. 

CAUTION: Do not make more than a few 
strokes before checking the end-gap again. 
It is easy to remove too much metal. 

Do not allow the file to slip out of the ring, 
as this risks breaking it 



Roll each ring around the piston In Its own groove 
to check for tree movement 


4 Boll each ring around its own groove 
and ensure that this can lx* done easily If a 
ring sticks or binds in the groove, the pistons 
must lx* replaced. 

Cylinder and Piston Installation 

Note that there are differences in the com¬ 
pression rings The earlier type were used on 
XS1 and XS2 models and the TX650 to No. 
010152. Cater TX650s and all XS650 models 
use the later type ring. Refer to the illustra¬ 
tion of ring profiles. The new- rings must be 
used on new type pistons. 

1. When installing piston rings, note that 
all rings are installed with the manufacturer’s 
mark (the small letter near the end-gap) fac¬ 
ing up 

NOTE: Oversized rings, which must be 
used only with the proper oversized piston, 
are marked as follows: 


Compression Rings 


Sue (mm) 

.Mari 

Standard 

None 

Oversize 1 st 

25 

2nd 

50 

3rd 

75 

4th 

100 


Oil Rings 



Size 

Color 

Standard 


Blue (1 mark) 

Oversize 1st 

25 (0.25 mm) 

Blue (2 marks) 

2nd 

50 (0.50 mm) 

Red (1 mark) 

3rd 

75 (0.75 mm) 

Red (2 marks) 

4th 

100 (1.0 mm) 

Yellow (1 mark) 


OLD — NEW 


1.5 MM -* 1 2 MM -. 

TOP RING 


1 5 MM _. 1 5 MM -. 

SECOND RING 


Old and newer model compression ring profiles 



Always Install rings on the piston with the mark 
facing up 
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2. To install the three-piece oil ring, in¬ 
stall one rail on the piston below the oil ring 
groove, fit the expander, then move the rail 
into place. Install the top rail. 

3. Use a ring expander to install the rings 
to reduce the chance of breaking them. 

4. Ring end-gaps must be staggered 
around the piston so that they do not overlap. 
Position the end-gaps as shown in the illus¬ 
tration. Note that none of the end-gaps are 
positioned at the very front or sides of the 
piston. 


TOP OIL RING (LOWER RAIL) 



OIL RING (UPPER RAIL) 2nd 

Stagger the ring end-gaps around the piston as 
shown 

5. Install the pistons on their connecting 
rods so that the arrow marks on the crown 
face the front (exhaust side) of the engine. 

NOTE; Be sure to use new urist pin cir¬ 
clips. 

6. Slip the wrist pins into place, heating 
the piston crown as on removal if necessary. 
Install the wrist pin circlips with a needle- 
nosed pliers. Be sure each circlip is firmly 
seated in its groove and arranged so that the 
circlip end-gap and the cut-out in the piston 
do not align. 

7. Lubricate the rings and piston skirts 
with clean motor oil. 

8. Install the O-ring on the oil delivery 
passage which is around the right rear stud. 

9. Install the cylinder base gasket Check 
that the cam chain is properly engaged with 
the crankshaft sprocket. 

10. Install the cylinder, routing the cam 
chain up through its passage as the cylinders 
are lowered. Compress the piston rings with 
your fingers as the pistons enter the bores. 
Be sure the cylinders are firmly seated. 


CRANKCASE COVER 
COMPONENTS 
Right Crankcase Cover 
REMOVAL AND INSTALLATION 

1. Drain the oil. Disconnect the tach 
cable. Remove the right-side rider’s footpeg 
and the kickstarter crank. 

2. Remove the attaching alien screw s and 
the primary case cover. 

If the cover resists removal, tap carefully 
around it with a plastic mallet. 

3. Unscrew the tachometer shaft locknut. 

4 Drive out the tachometer housing with 

a hammer and drift. 

5. Lift out the tachometer gear. 

6. Remove the oil pump (see “Lubrication 
System.”). 

7. Remove the oil filter. 

8. Installation is the reverse of removal. 
Make sure that the copper washer is seated 
under the shaft, and replace the O-ring if it is 
worn or damaged. 


Clutch and Primary Gear 

REMOVAL 

L Remove the right crankcase cover as 
outlined above. 

2. Loosen the six clutch spring screws 
gradually and evenly until they can be re¬ 
moved, then take off the springs and pres¬ 
sure plate. 

3. Remove the clutch pushrod, then tilt 
the unit to the right to remove the pushrod 
ball. There is another pushrod behind the 
ball which is more easily removed from the 
other side of the mainshaft. 

4. Remove the clutch friction and steel 
plates. Keep them in the order in which they 
are removed. 

5. Remove the clutch hub nut. To do this, 
the clutch hub will have to be locked so that 
it will not turn. This can be done by engaging 
a gear and applying the rear brake, or, if the 
engine is out of the frame, by locking the 
engine sprocket with a length of chain. An al¬ 


ternative method is to bolt together an old 
friction plate and steel plate. 

6. Remove the clutch hub. Note the two 
thrust w’ashers and the thrust bearing behind 
the hub. 

7. Remove the clutch housing, clutch 
bushing spacer and thrust washer(s) behind 
it. Carefully note the number and location of 
the thrust washers. They must be installed 
correctly. 

INSPECTION 

1. Check the condition of the clutch cover 
mating surface. Remove any burrs or imper¬ 
fections with an oilstone. 

2. Measure the thickness of the friction 
plates, and replace them if they are less than 
3.1mm (0.12 in.) thick. 

3. Place the steel clutch plates on a flat 
surface, such as a piece of glass, and check for 
excessive vvarpage by attempting to slip a 
feeler gauge blade between the surface and 



1. Driven gear 

2. Bearing 

3. Thrust plate 

4. Clutch hub 

5. Friction plate 
6 Friction plate 

7. Clutch plate 

8. Pressure plate 

9. Clutch spring 

10. Spring screw 

11. Cushion ring 


12. Pushrod 

13. Hub nut 

14. Lockwasher 

15. Plain washer 

16. Spacer 

17. Thrust plate 

18. Washer 

19. Ball 

20. Pushrod 

21. Oil seal 

22. Push lever assembly 


23. Dust seal 

24. Adjusting screw 

25. Adjusting nut 

26. Push screw housing 

27. Pan head screw 

28. Joint 

29. Pm 

30. Cotter pin 

31. Return spring 

32. Spring hook 


Clutch assembly 
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(hi* plate Replace the steel aiul friction 
plates as a set if warpage exceeds 0 2 nun 
\0.(K)S inV 

4 Measure the frce-length ol each clutch 
spring and replace them as a set li am are 
found to he less than 33.ft mm (I 32 in.) long, 
or if their length varies II the latter is true, 
he sure that all of the screws are evenb tight¬ 
ened on asscinhh 

5 Check the friction plate tabs ior wear or 
damage. Cheek the clutch housing for in¬ 
dented wear caused bv the tabs. Remove am 
burrs with a file or oilstone. 

6. Check the corresponding splines of the 
clutch hub and steel plates for indented 
wear 

7 Using a dial indicator, check the 
pushrod for a bent condition. Replace the 
pushrod if it is Unit more than 0.2 mm (0.008 

in.). 

S Check the condition of the clutch gear 
teeth. Note any pitting or chipping. Check 
the primal*)' gear teeth as well. II damage to 
either is noted, replace lx)th The primary 
gear is replaced by removing the securing 
bolt and pulling ofT the gear. 

INSTALLATION 

1. If the primary gear was removed, be 
sure that the securing nut is tightened to 85 ft 
lbs. The gear is keyed to the crankshaft. Re 
sure that the key is in place before fitting the 
gear to the shait. 

2. Install the thrust washers and spacer, 
followed by the clutch housing. 

3. Use some heavy grease to hold the 
thrust bearing and washer, then install the 
clutch hub. 

Tighten the clutch hub to 54 - 58 ft lbs. 

4 Friction plates are alternated with steel 
plates in the housing. There are two kinds of 
friction plate—fiber-backed (4) or alloy- 
backed (2). The fiber-hacked plates are in¬ 
stalled first. A friction plate is fitted to the 
housing first, then a steel plate, and so on. 
After the four fiber-backed plates are used, 
install the alloy-backed plates, alternating 
them with the steel plates as l>efore, 

5. Fit the clutch pushrod ball, the 
pushrod, and the pressure plate. Install the 
clutch springs and screws. Tighten the 
screws gradually and evenly until all are se¬ 
cured 


Shift mechanism 

Gearshift Mechanism 

REMOVAL 

1. Remove the right crankcase cover. Re¬ 
move the clutch assembly. 

2. Remove the left crankcase cover, shift 
lever and footpeg. 

3. Remove the chain guide nut, wire 
clamp and the guide. Remove the circlip 
from the gearshift shaft on the left side of the 
engine and pull out the gearshift assembly 
from the right. 

INSPECTION 

1. Check the gearshift shait for a bent con¬ 
dition and replace it if it is bent. Check the 
condition of the gearshift shaft splines. 

2. Check the condition of the shift fingers. 
Note any chipping or wear to the finger ends. 



Shift (aver and chain guide assembly 


Replace the fingers if they are bent or won). 

3. Inspect the shift mechanism springs 
and replace them if weakened or broken. 



INSTALLATION 




Correct thrust bearing Installation (top) 
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1. Installation is the reverse of removal. 
After fitting the mechanism, temporarily in¬ 
stall the gearshift lever and test shifting ac¬ 
tion through the gears. 

2. In each gear, check that the shift fingers 



Use the adjuster screw to equalize distances ‘‘A’* 
and "AA" 



Adjusting screw (1) and locknut (2) 


are equidistant from the shift drum pins. 
Refer to the illustration. If they are not, 
loosen the adjusting screw locknut and turn 
the screw to equalize the distances. Do not 
forget to tighten the locknut and bend up the 
lock tab. 

3. Check for freeplay in the gearshift 
lever. There should l>e none. If any is evi¬ 
dent. the return spring is evidently weak¬ 
ened and should be replaced. 

Kickstarter Shaft 

REMOVAL 

1. After removing the right crankcase 
cover, the kickstarter shaft can Ik* removed 
by pulling it out. 

2. When disassembling the shaft compo¬ 
nents, lay each one out in the order removed 
to facilitate assembly. 

INSPECTION 

1. Check the condition of the kickstarter 
shaft splines. 



Be sure thet the kickstarter return spring Is hooked 
over the boss as shown 


2. Check the kickstarter gear teeth for 
chipping or other damage, and replace it ii 
such damage is noted. 

3. Check the condition of the shaft return 
spring The spring should be replaced if it 
will not return the shaft quickly to the rest 
position and hold it securely in place. 

INSTALLATION 

1. Set the kickstarter gear clip into the 
groove in the crankcase. 

2. Rotate the return spring clockwise and 
hook it onto the projection. 

Starter Reduction Gears 

REMOVAL 

1. Drain the engine oil. 

2. Remove the left and right crankcase 
covers. 

3. Remove the gear train cover. 
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4. Remove the idler gear. 

5. Remove the clutch. 

6. Remove the stopper plate. 

7. Remove the outer gear (“2” in the illus¬ 
tration), then the gear circlip and the other 
reduction gears. 



Starter reduction gear train compartment 


replace it if it is fatigued, weakened, or bro¬ 
ken. 

INSTALLATION 

Installation is the reverse of removal. Be sure 
that the starter clip is firmly seated in the 
crankcase groove. Use a non-permanent 
thread-locking compound on the stopper 
plate screw. 


Left Crankcase Cover 

The cover is easily removed after removing 
the left footpeg mounting bolts, the gearshift 
lever, and the cover securing screws. It is not 
necessary' to drain the oil from the crankcase. 

Alternator 

For alternator output tests, refer to “Elec¬ 
trical System,” chapter 7. 


INSPECTION 

1. Check all the gear teeth for wear, pit¬ 
ting, or broken teeth, and replace any if nec¬ 
essary’. 

2. Check the return spring tension, and 


REMOVAL 

1. Remove the left crankcase cover. 

2. Remove the two stator securing screws. 
Carefully remove the stator assembly, being 
careful that the wires are not ripped during 
the process. 



1 Kick-starter shaft 

2. Holder 

3. Clip 

4. Kick-starter gear 
5 Wishbone clip 
6. Shim 

7 Spacer 

8. Return spring 
9 Spring guide 
10. Circlip 


3 

11. Shim 

12. Oil seal 

13. Kick crank boss 

14. Bolt 

15. Kick-starter lever 

16. Ball 

17. Boss stopper spring 

18. Washer 
19 Circlip 

20. Rubber grip 



Removing the stopper plate 



Removing the reduction gears 



Stator securing screws 



Klckstarter assembly 


Removing the rotor 
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3 To remove the rotor, a special puller is 
needed. Remove the rotor securing nut and 
washer. Kit the special tool, and remove the 
rotor 

-1 Remove the woodruff ke> from die 
crankshaft. 

INSTALLATION 

I Installation is the reverse of removal. 
Lightly grease the rotor woodruffkey and in¬ 
stall it m its seat on the crankshaft. Be sure 
that the ke\ is fully seated lx*fore attempting 
to install the rotor. 

2. Lightly grease the crankshaft taper. 
Line up the rotor slot with the key and push 
the rotor on as far as possible by hand. Tight¬ 
ening the rotor nut will seat the rotor fully. 

CAUTION: Do not tap the rotor into place 
with a hammer or other instrument as dam - 
af^e may result 

3. Tighten the rotor nut 50 -54 ft lbs. 

Engine Sprocket 

REMOVAL 

1. Remove the left-side rider s footpeg 
Remove the gearshift lever. 

2. Remove the left side crankcase cover 
screws and take off the cover. 

3. Place the transmission in gear and 
apply the rear brake. Unscrew and remove 
the engine sprocket nut. Remove the lock- 
washer and sprocket. It may be necessary to 
move the rear wheel forward to remove the 
sprocket from its shaft. 

INSTALLATION 

Installation is the reverse of removal. 
Tighten the sprocket nut to 72-87 ft lbs. 

Bend up the locktabs over one of the nut 
flats. 


LOWER END AND 
TRANSMISSION 

Splitting the Crankcases 

Splitting the crankcases is necessary for ser¬ 
vice to the crankshaft and connecting rods, 
transmission gears, and internal shift mecha¬ 
nism. 

Removal of the engine is required. 

All top end components (cylinder head, 
cylinders, pistons) must be removed in order 
to split the cases. W hen disassembly is com¬ 
plete, the top half of the crankcase will lift 
off, the crankshaft and transmission gears 
remaining in the lower case half. 

1. Drain the engine oil. Degrease the 
engine as thoroughly as possible, especially 
the lower crankcase half area. This will to 



Removing the starter motor 


some extent prevent foreign matter from en¬ 
tering the engine when it is disassembled. 

2. Remove the engine from the frame. 

3. Remove the top end components. 

4. Remove the left and right crankcase 
covers and the components therein: clutch, 
primary drive gear, kickstarter shaft as¬ 
sembly, gearshift mechanism, engine 
sprocket, alternator stator and rotor, starter 
drive reduction gears on electric start mod¬ 
els, etc. 

5. Remove the electric starter motor, if fit¬ 
ted. 

6. Turn the engine upside down and 
loosen the crankcase nuts and bolts. The fas¬ 
teners are numbered. Start with #18 and 
loosen them in descending order. 

7. W hen the nuts and bolts have been re¬ 
moved, carefully turn the engine upright and 
lift off the upper crankcase half. If the case is 
stuck, tap around the mating surfaces very 
gently with a plastic mallet. Be sure that all 
fasteners have been removed before attempt¬ 
ing to split the cases. 

CAUTION; Do not use a steel hammer to 

do this, and do not strike the left crankcase 

cover mounting flange (see illustration). 



Do not strike this flange when attempting to split 

the cases 


Case Assembly 

1 Be sure that the crankcase mating sur¬ 
face is clean and free of all traces of old gasket 
compound. Minor scratches or burrs can lx* 
removed with an oilstone, although care 
must be taken tfiat the surface is not grooved 
when doing this. 

2. Lubricate all bearing surfaces with 
motor oil. 

3. Be sure that the crankshaft and trans¬ 
mission shafts are properly seated. The trans¬ 
mission shaft bearings are located with set 
rings. Be sure the shift forks are engaged 
with their gears. 

4 Be sure that all dowel pins between the 
cases are in place. 

5. Apply a thin coat of a liquid gasket com¬ 
pound to the case mating surface. Install the 
upper case half. After ensuring that it is prop¬ 
erly seated, install the crankcase Ixdts and 
nuts and tighten them gradually and in a 
cross pattern. 

Tighten the 8 mm bolts and nuts to 15-17 
ft lbs. 


Transmission/Gear Shift 

Assembly 

REMOVAL 

1. Split the crankcases as described in the 
preceding section. 

2. Lift the transmission shafts and gear 
clusters out of the lower case, tapping lightly 
with a plastic mallet if necessary' to free 
them. 

3. Before removing the shift forks, mark 
them so that they can be installed in their 
proper locations without confusion later. 

4. Check for free movement of the shift 
drum before removal. If movement is rough 
or balky, inspect the shift drum and/or shift 
fork shaft for grooves or wear after disas¬ 
sembly. 

5. Disconnect the shift drum stopper 
spring (#1 in the illustration), bend down the 



Disconnect the shift drum stopper spring (1) end 
remove the locating plate (2) 



Lower crankcase securing nuts and bolts Removing the upper crankcase half Removing the shift fork shaft 
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locktabs and remove the locating plate holts 
and the locating plate (#2). 

6. Remove the shift fork shaft. 

7. Unscrew and remove the neutral stop¬ 
per bolt and plunger assembly from the 
crankcase. 



Neutral stopper bolt 


8. Remove the cotter pin on each shift 
fork, and take out the cam follower roller. 

9. Pull out the shift drum, being careful 
not to lose the cam follower rollers. 



Removing the shift fork roller pins 

INSTALLATION 

1. If the gears have been removed from 
their shafts, install them in the correct loca¬ 
tions, referring to the illustration of the trans¬ 
mission assembly if necessary. Note that new 
transmission shaft circlips must always be 
used. 

2. Lubricate the shaft drum and fit it to 
the crankcase sliding it through the shift 
forks. Be sure that the shift forks are cor¬ 
rectly installed. The fifth gear shift fork has a 
notch matched into it for the neutral light 



1 Mainshaft 

2. 4th pinion gear 

3. Spacer 

4. Circlip 

5. 3rd pinion gear 

6. 5th pinion gear 

7. 2nd pinion gear 
8 Shim 


9 Bearing 

10. Bearing 

11. Circlip 

12. Countershaft 

13. 2nd wheel gear 

14. 4th wheel gear 

15. Circlip 


16. Spacer 

17. 3rd wheel gear 
18 5th wheel gear 

19. 1st wheel gear 

20. Washer 

21. Circlip 

22. Bearing 


23. Bearing 

24. Circlip 

25 Distance collar 

26. Oil seal 

27. Drive sprocket 

28. Lockwasher 

29. Locknut 



Removing the shift drum 



Checking shift fork roller pin fit 


switch. The fourth gear fork is also notched to 
provide clearance for the neutral stopper 
Use new cotter pins. Be sure that the cam 
follower rollers are in place. 

3. When installing the shift drum locating 
plate bolts, use a non-permanent thread¬ 
locking compound on the threads. Bend up 
the locktabs against the flats of the bolt 
heads. 

4. Turn the shift drum so that it is in the 
neutral position, and install the shift drum 
stopper plunger and bolt assembly. 



Shift fork assembly properly Installed 


5 Install the transmission shaft assembly 
into the upper case half. 

The use of new oil seals is important. 

6. When fitting the transmission shafts to 
the crankcase, be sure that they are properly 
seated and that the bearing locating rings are 
in place. Do not attempt to force the shafts 
into place. The shift fork fingers must engage 
their gears. 

7. Lubricate the gears and shaft bearings 
with clean motor oil. 

8. After installation is completed, check 
for smooth shifting throughout the range. 


Crankshaft 

REMOVAL 


I. Split the crankcases as outlined above. 
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2. Carefulh hit out the crankshaft, tap¬ 
ping upwards on the end of the shaft with a 
plastic mallet to free the crankshaft if neees- 
sar>. 

INSPECTION 

1 Check each of the crankshaft hearings 
for wear Oil the lx»arings with motor oil, 
then turn the outer race slowly. Movement 
must he smooth, elfortless, and noiseless If 
the rotation of am of the hearings is halting, 
or il clicking noises or binding is noted, the 
hearings should be replaced. 

Bearings should always he replaced as a 
set, and disassembly of the pressed-together 
crankshaft is necessan to remove the inner 
I Hearings. 

This operation requires a great deal of spe¬ 
cial equipment and must he left to a trained 
expert. 

2. Check each hearing for visible damage 
to the hearing halls such as denting or blue 
discoloration due to heat damage. Replace 


the hearings if either of these conditions is 
present 

3. Mount the crankshaft assembly in a pair 
of v-blocks and check the run-out at a point 
just outboard of the outer hearings with a dial 
indicator. Run-out should not exceed 0.03 
min (0.(K)12 in.). If it does, the crank is bent 
and must he replaced. 

4 W ith a dial gauge, measure the total 
amount of lateral movement (hack and forth) 
in the connecting rod small end. Be sure to 
hold the big end steady to obtain an accu¬ 
rate reading. The maximum amount of small 
end movement allowable is 2 mm (0.08 in.). 
If this side play exceeds this specification, it 
is probable that the big end hearings are 
worn. Disassembly of the crankshaft is 
required for replacement. 

5. Use a feeler gauge to measure con rod 
big end side clearance. Standard clearance is 
0.30-0.36 mm (0.012-0.024 in.). Replace 
the rods and hearings if the side clearance 
exceeds 0.26 mm (0.010 in.). 



1 Crank 1 (left) 

2 Crank 1 (right) 

3. Crank 2 (left) 

4 Crank 2 (right) 

5 Connecting rod 

6 Con-rod big end bearing 

7 Crank pin washer 

8 Crank pin 

9 Crank pin 


10 Crank shim 

11 Bearing 
12. Circlip 

13 Cam chain sprocket 

14 Bearing 

15 Piston 

16 Piston ring set 

17 Piston wrist pin 

18 Piston pin clip 

19 Dowel pin 


20 Oil seal 

21 Spring washer 

22 Crank shaft nut 

23 Woodrutf key 

24 Circlip 

25 Primary drive gear 

26 Drive gear 

27 Spring washer 

28 Crank shaft nut 

29 Dowel pin 

30 Woodrufl key 


Engine Torque Specifications 


• Pari 

Tuttftn (ft ’/»»> 

Cylinder head 


10 mm nut 

22-25 

10 mm stud bolt 

n-i5 

8 mm bolt 

15-18 

6 mm bolt 

8-11 

Strainer cover 

6-7 

Oil line banjos 

15-16 

Drain plugs 

25-29 

Pump cover 

5-7 

Kickstarter pinch bait 

11-18 

Alternotor rotor nut 

50-54 

Alternotor stator screws 

5-7 

Clutch hub nut 

54-58 

Engine sprocket nut 

72-87 

Crankcase bolts and nuts 

15-17 

Primary drive gear nut 

51-72 

Spark plugs 

20-21 

Breaker cam nut 

6-7 

Engine mounting nuts 

25-35 


6. Lightly oil the connecting rod big end 
hearings and rotate the rod slowly around the 
crankpin. Movement must lx 1 firm and 
smooth with no noticeable roughness, bind¬ 
ing, or noise. If any of these conditions are 
noted, the big end bearings are probably in 
need of replacement 

7. Using a dial gauge, check the amount of 
connecting rod radial movement (up and 
down) on the crankpin. Movement should be 
almost nil. If any appreciable movement is 
noted, the big end bearings may lx* worn to 
the point of replacement. 

INSTALLATION 

1 Use an oil can to flush out all of the 
bearings by squirting clean motor oil into the 
races. Check for free movement of all bear- 



Crank bearings must be seated by means of the 
locating pint (arrows) 
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Crankshaft assembly 
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ings before installation. Sometimes foreign 
matter will get into a ball bearing race and 
cause binding. Be sure that there is none of 
this. 

2. Use a new seal on the left side of the 
crankshaft, installing it so that the teflon lip 
faces outwards. 

3. Position the crankshaft over the ca$e, 
and carefully lower it into place so that the 
cam chain does not drop down and get caught 
beneath the crank. 


4. Each of the crank bearings is located by 
a pin fitted to the crankcase. The bearing 
outer races are marked to facilitate installa¬ 
tion. Line up the punch mark on each bear¬ 
ing outer race with the crankcase mating sur¬ 
face and lower the crankshaft into position. 
Be sure that each locating pin enters the hole 
in each bearing race. Do not attempt to force 
the crank into place. If it will not seat, turn 
each bearing race slowly a few degrees in ei¬ 
ther direction until the locating pin enters 
the hole in the bearing. 



Be sure the cam chain Is properly engaged on the 
drive sprocket 


LUBRICATION SYSTEM 


OIL PUMP 


Removal 

1. Remove the tachometer shaft locknut, 
then drive out the tachometer housing with a 
punch. 

2. Remove the tachometer gear, washer, 
and O-ring. 

3. Remove the oil pump gear and 
woodruff key. 

4. Remove the pump housing retaining 
screws and, while tapping the housing with a 
soft-faced mallet, lift out the pump. 



Oil pump drive gear 



Oif pump housing retainer screws 


inner rotor and driveshaft are correctly 
aligned. Rotor marks should face the 
engine. 

b Install the pnmp as a unit, using the 
locating pin provided for alignment 
c. Replace the tachometer gear O-ring 

Inspection 

1. Check for wear or damage. 

2 Oil all parts thoroughly hefore installa¬ 
tion. 

Installation 

1 Installation is the reverse of removal. 
Note the following points: 

a. Make sure that the notches in the 



Removing the oil pump 



Oil pump inlet and outlet passages 



Rotor marks should face the engine 



Note the locating pin when Instefling the pump 
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FUEL SYSTEM 


CARBURETORS 

Removal 

1. Disconnect the fuel linc(s) from the pet- 
e<K-k(s) after first ensuring that they are set to 
the -off" position 

2 Haise the seat ami reinose the gas tank 
mounting Dolt Disconnect the gas tank bal¬ 
ance tube, if so equipped, and remove the 
g;ts tank 

3 Remo\e the side covers. 

4 Disconnect the throttle cables from the 
carburetors 

5. Remove the air cleaner housing mount¬ 


ing Imlts. IxKJsen the air cleaner-to-carbure- 
tor clamp screws. 

6. Remove the balance tube between the 
carburetors from one of the float Ixnvls. 

7. Loosen the manifold clamp screws and 
remove the carburetors from the motorcycle. 
On late models, the carburetors are con¬ 
nected by a piece of angle iron and they must 
Ik* removed together. 

Installation 

Installation is the reverse of removal. Be sure 
that lxith carburetors are firmly seated in 
their manifolds and are vertically positioned 


lx*fore tightening the clamp screws. If the 
units have been disassembled, turn on the 
petcock(s) and check for fuel leaks lK*fore 
operating the motorcycle. 

Be sure that all fuel lines are properly 
secured with safety clips. 

Disassembly 

1. Remove the 4 screws which secure the 
vacuum chamber cover, take off the cover, 
lift out the spring. 

2. Carefully disengage the diaphragm 
from the carburetor body, and pull the slide 
assembly straight out. 

3 Remove the needle retainer and the 
needle. 

4 Remove the float Ixnvl screws, and take 
off the float bowl 

5. Remove the float pivot pin, take awa\ 
the float assembly, and the float needle. 

6. Unscrew the main jet. Pull out the 
needle jet 

7. Remove the pilot jet. 



Carburetor top and throttle slide assembly 



Removing the float bowl 


Assembly 

Assembly is basically the reverse of the disas¬ 
sembly procedure. Note the following points: 

1. Always use new gaskets and O-rings. 

2. Exercise care when installing jets— 
they are made of soft brass and are easily 
damaged if overtightened. 

3 If the throttle slide and needle have 



1 

Needle jet 

20 Diaphragm spring 

39. 

Washer 

2 

O-rmg 

21 Vacuum chamber cover 

40 

Lever ass y 

3 

Float needle and seat ass y 

22 Left bracket throttle ass y 

41 

Washer 

4 

Washer 

23 Right bracket throttle ass y 

42 

Spring washer 

5 

Float 

24 Screw 

43 

Roundhead screw 

6 

Float pivot pm 

25 Spring washer 

44 

Seal 

7 

Float bowl gasket 

26 Starter plunger 

45 

Cap 

8 

Float bowl 

27. Plunger spring 

46 

Left throttle spring 

9 

Pilot jet 

28 Washer 

47 

Right throttle spring 

10 

Main jet 

29 Plunger cap 

48 

Lett throttle lever 

11 

Washer 

30 Plunger cap cover 

49 

Right throttle lever 

12 

Plug screw 

31 Throttle stop screw 

50 

Washer 

13 

Float bowl screw 

32 Throttle stop spring 

51. 

Nut 

14 

Lockwasher 

33 Pilot screw 

52 

Overflow tube 

15 

Plate 

34 Pilot screw spring 

53 

Hose 

16 

Diaphragm and slide ass y 

35 Starter lever 

54 

Balance tube 

17 

Needle 

36 Washer 

55. 

Fuel line 

18 

Clip 

37 Nut 

56 

Vacuum gauge plug 

19 

Needle set plate 

38 Ring 




Carburetor components 
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Removing the float assembly 



Unscrewing the main Jet 



Removing the needle jet 


been disassembled, first check that both 
needle clips are installed in the third groove 
from the top on XS650 C-F models, and the 
fourth groove on all others. 

4. When installing the pilot screws, turn 
them in gently until they are lightly seated, 
then back them out the proper number of 
turns as given in the "Tune-Up Specifica¬ 
tions" chart at the end of chapter 3. Be sure 
to fit the idle limiter caps if so equipped. 

5. When fitting the throttle slide, be sure 
to engage the tab on the diaphragm with the 
cut-out on the carburetor body. 

6. Check the float level as outlined in 
chapter 3. 



Be sure that the diaphragm tab is properly seated 
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ELECTRICAL SYSTEM 


CHARGING SYSTEM 

CAUTION The following precautions 
should he taken when currying out elec¬ 
trical system tests 

1 Be jx)siti\r th.it the batten connections 
are not reversed This will hum out the recti¬ 
fier almost immediately. 

2. Be certain all electrical connections are 
noted Before disconnecting them so that they 
can In* reconnected properly. 

3 Do not run the engine at high rpm with 
the "P‘* terminal circuit of the rectifier dis¬ 
connected. 

4 When quick-charging the batten, 
always disconnect the rectifier at the P” ter¬ 
minal. 

5 Never disconnect the batters while the 
engine is running. 

6. When testing the regulator, be sure to 
keep the batters connected. 

7. When testing the regulator, be sure 
that the batters has a full charge. 

Alternator 

OUTPUT CHECK 

NOTE: To give accurate results , the bat¬ 
tery must be in good condition and fully 
charged before performing the output test 

1. Connect a D C. voltmeter across the 
batten terminals. 


Jtp 
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Alternator output teat connections 


ALTERNATOR 


2 Start the engine and let it run at about 
2.(XX) or more rpm. 

3. Batters voltage on the meter should be 
1-4 5 v with a maximum allowable variation of 
t) 3 v 

4 If the voltage is greater than this, check 
the voltage regulator (see below). It it is less, 
check the alternator wiring, the regulator, 
and the rectifier. 

CAUTION: .Wrer run the engine with the 
battery leads disconnected. To do so risks 
ruining the other charging system compo¬ 
nents. 

FIELD COIL/ARMATURE CHECKS 

1. Disconnect the alternator wiring at 
the plastic connector. 

2. There are six wires joined at the con¬ 
nector. Note the following tests. 


4 Adjust the ohmmeter scale to the 
highest range and attach one meter lead to 
the stator housing and tin* other to each 
white wire, one at a time. 

In each ease, the resistance should Ik* infi¬ 
nite. 

5. 11 resistance readings sury from the 
alxne, the entire alternator stator winding 
assembly must he replaced 

6. Visually inspect the condition of the 
carlxm brushes for wear or flaking Brush 
length (new) is 14.5 nun (0.57 in ). Replace 
the brushes if thev are shorter than 7 0 mm 
(0.28 in ). 

7. The carlxm brushes are connected to 



Dieconnecting the alternator wiring 



the black and green alternator wires. After 
disconnecting the alternator wires at the 
plastic junction, check the resistance be¬ 
tween the green wire and the carbon brush 
and then the black wire and its carbon brush. 
In Imth cases resistance should equal zero 
ohms, or the svire(s) ssill have to be replaced. 



Checking armature continuity 

3. Connect ohmmeter leads across the 
white wires. Do two wires at a time. If the 
wires are lettered “A”, "B", and “C'\ read¬ 
ings are taken across A-B, A-C, and B-C. In 
all cases, resistance should he 0.8-1.0 ohms. 


MAIN SWITCH 




/l 


Checking slip ring to rotor core resistance 

8. Check the resistance between the slip 
rings. Resistance should he 5-7 ohms. Note 
that lx>th slip rings must be clean for an accu¬ 
rate reading. Clean them with an electrical 
contact cleaner if necessary’. 

9 Using the ohmmeter s highest scale, 
measure the resistance between each slip 
ring and the rotor core. Resistance must be 
infinite. 

10. If readings vary’ from those above, the 
field coil winding should be replaced. 


P—- 't 

BRUSHES 

P* 


_I 

GREEN 


FUSE \ 

Voltage Regulator 

— ♦ — i load The voltage regulator is reached by removing 

g fr the right side cover 

I 5 j L t a mechanical voltage regulator is used on 

PTl <> — a ll models. The regulator is adjustable, al¬ 

though this procedure should not lx* under¬ 
taken until the alternator has first been in¬ 
spected for faults. 


< -E- 


BLACK IT f 

rr*T7 rr+~ 

VOLTAGE REGULATOR BATTERY 


1. Disconnect the red wire at the fuse box 
(as above), start the engine, and hook up the 
voltmeter positive lead to the red wire. 
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Charging circuit 
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Ground the voltmeter negative lead. Voltage 
reading should be 14.5-15v. If voltage is ei¬ 
ther too low or too high, proceed as de¬ 
scribed below. 

2. Remove the regulator housing. Note 



the adjusting screw which bears on a flat 
spring steel plate. 

3. Turn the screw in or out to adjust the 
voltage to the proper value. Turning the 
screw IN raises the charging voltage, while 
turning the screw OUT decreases the charg¬ 
ing voltage. 

4. If this does not bring the charging volt¬ 
age to within specification, make a visual 
inspection of the regulator. Note any pitting 
of the contact points. Be sure that the points 
are not stuck together. Replace the regulator 
as necessary. 

5. For further tests, make sure that the 
engine and electrical system are off. Discon¬ 
nect the regulator wires at the plastic connec¬ 
tor junction. 

6. Attach an ohmmeter to the black regu¬ 
lator wire and to the regulator base (ground). 
It should read zero resistance. 

7. Attach the ohmmeter leads to the 
brown and green regulator leads. Remove 
the regulator housing if this has not already 
been done. 

8. Move the central contact point as indi¬ 
cated below and note the readings. 

a. When the central contact point is 
held against the top point, resistance 
should be zero. 

b. When the central contact point is 
midway between the top and bottom 
points, resistance should be 9-10 ohms. 

c. When the central point is held 
against the bottom point, resistance should 
be 7-8 ohms. 

9. Connect the ohmmeter leads across the 
black and brown regulator wires. Hold the 
central point against the top point. Resis¬ 
tance should be 36-38 ohms. 

If any of the readings vary from these fig¬ 
ures, and the cause is not dirty points and 
broken or frayed wires, the regulator should 
be replaced. 

Rectifier 

1. The rectifier consists of a six-diode 
bridge. A diode will allow current to pass 

in one direction only. If any diode allows cur¬ 
rent to pass in both directions, or in neither 
direction, the operation of the entire unit will 
be upset and the rectifier will have to be re¬ 
placed. 

2. It is the ability of the diodes to pass cur¬ 
rent one way and stop it in the other which is 
tested when checking the rectifier. 


3. The rectifier can be checked with an 
ohmmeter or a self-powered low-voltage test 
light. Disconnect the rectifier wiring and re¬ 
move it from the motorcycle. 

4. Connect the positive lead of the tester 
to the rectifier red lead and the negative 
tester lead to each of the three white leads in 
turn. Note whether or not there is continuity 
in each case. Now reverse the tester connec¬ 
tions so that the negative tester lead is con¬ 
nected to the red rectifier lead and the posi¬ 
tive tester lead is connected to each white 
lead in turn. Note whether or not there is 
continuity. 

If there was continuity for a certain con¬ 
nection during the first test, there should not 
be any when the tester leads are reversed. If 
there was continuity in both cases, or lack of 
continuity in both cases, a diode is defective 
and the rectifier must be replaced. 

5. Connect the positive lead of the tester 
to the rectifier black lead and the negative 
tester lead to each of the three white leads iu 
turn. Repeat the test with these connections. 
Replace the rectifier if all tests are not satis¬ 
factory'. 

IGNITION SYSTEM 
Breaker Point Ignition 

1. In the event of failure of the ignition 
system, first check the fuses, if all are in 
working order, check that the snap connec¬ 
tors for the coils and hreaker points are all 
clean and tight. 

2. At this point refer to “General Informa¬ 
tion” for inspection procedures for the 
breaker points, plugs, and battery . If these 
items are all in working order, the prohlem 
may be isolated to the coils, condensers, or 
plug caps. 

3. If only one cylinder fails to fire, and the 
problem is not a loose connection or defec¬ 
tive spark plug, suspect the plug cap. The 
caps are fitted with a resistor to prevent radio 
interference while in operation, and heat and 
vibration may cause the value of this resistor 
to increase considerably, even to becoming 
an open circuit. 

The easiest way to see if a misfire is due to 
a defective cap is to switch the plug cap of the 
non-firing cylinder with the other cap If the 
dead cylinder begins to fire and the other cyl¬ 
inder ceases, the problem is the plug cap. 
The caps should be replaced as a set. 

Functional caps will have a resistance of 
9,000 ohms. Usually, when resistance ex¬ 
ceeds this value significantly, the plug for 
that cap will no longer fire. 

Caps are easily removable by unscrewing 
them from their cables. 

4 Defective condensers are seldom a 
problem, since these are now usually re¬ 
placed along with the breaker points. Defec¬ 
tive condensers will cause considerable arc¬ 
ing or sparking between the breaker point 
contacts while the machine is running, and 
this should be cause for replacement before 
they fail completely. Badly burned or pitted 
point contact surfaces can also be caused by- 
defective condensers, as well as by improper 
adjustment. If the points are in bad condi¬ 
tion, replace them and the condensers as 
well. 

5. Condenser capacity- can be checked 
with electrical test equipment (if available) in 


place on the machine, provided the con¬ 
denser is first disconnected from the primary 
terminal. Capacitance should be 0.24 MFD. 
The resistance of the condensers should be in 
excess of 3 Mil. A variation of 10% in either 
reading is allowable. 

6. If the condensers are not suspect, check 
the ignition coils. Coils should be checked for 
continuity of the windings. First remove the 
gas tank. Disconnect the red/white coil lead 
and the other lead which is orange for the left 
cylinder’s coil, or grey for the right. Check 
resistance across the leads. It should be 
about 4 ohms. If the resistance is not very 
close to this figure, the primary' winding is 
defective and the coil must be replaced. 

7. To check the secondary coil, first re¬ 
move the spark plug cap from the plug lead. 
Check the resistance between the plug lead 
and the orange or grey lead. Secondary wind¬ 
ing resistance should be 9.5 K ohms. If the 
measured resistance is not very close to this 
value, the secondary winding is breaking 
down, and the coil must be replaced. 

TCI 

1 In the event of spark failure, first check 
the entire electrical system for loose connec¬ 
tions. 

2. Check that the battery is frilly charged. 
Recharge if necessary. 

3 Check all fuses. 

4 If all of the above elements are found 
satisfactory, check the resistance of the igni¬ 
tion coil primary and secondary windings. 
Primary winding resistance should be about 3 
ohms. Secondary winding resistance should 
lx* about 8.6 K ohms. 

5. Check the pick-up coils’ resistance. It 
should be about 700 plus/minus 150 ohms. 

6. If all of the above elements are satisfac¬ 
tory, replace the TCI unit. 

STARTING SYSTEM 
Testing 

If the starter will not operate, switch on the 
headlight and observe its intensity . If it is 
dim when the starter is not being operated, 
check the battery- connections and recharge 
the battery-. If the headlight doesn’t light, 
check the fuse, the battery connections, the 
ignition switch and its connections, and 
check the continuity of the wire between the 
ignition switch and the battery. 

If the headlight is normally bright, press 
the starter button and observe any changes. 
If the headlight dims when the button is 
pushed, it indicates that the starter motor is 
drawing current. If it does not dim (i.e. noth¬ 
ing happens), the starter motor is probably 
not getting any current. In this case, suspect 
the starter solenoid. 

To check the solenoid and starter button, 
the easiest test is to bypass the unit com¬ 
pletely by disconnecting the battery lead 
from the solenoid and connecting it directly 
(with the aid of a high-tension jumper cable) 
to the starter motor terminal. If the starter 
motor works, the solenoid or starter button is 
defective and must be replaced. 

If the motor still fails to work, the motor it¬ 
self may be the cause of the trouble. 

Starter motor faults are rare, but several 
things can go wrong. 

If the starter spins freelv, but the engine 
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1. Armature 

2. Brush 1 

3. Brush 2 
4 Cover 

5. Oil seal 
6 0-rmg 
7. Special washer 

8 Thrust washer 

9 Cover 


10 Thrust washer 
11. Cap 

12 Special screw 
13. Flat head screw 

14 Brush holder 

15 Reamer bolt 

16 Bolt 

17. Spring washer 

18. Plain washer 


Starter motor components 


doesn't turn over, suspect the starter motor 
clutch. 

If the engine will turn over only very 
slowly and without a great degree of pre¬ 
dictability, some possible causes include: a 
low or almost dead batters-, oil which is too 
thick for weather conditions (extreme cold), 
or bad bearings in the motor itself Worn 
bearings could cause the armature to contact 
the field coils which will effectively short out 
the starter. Usually, repeated attempts at 
starting will result in the starter motor get¬ 
ting very hot. Other possible causes of starter 
motor trouble include worn brushes, a worn 
or dirty commutator, or a defective arma¬ 
ture. 


Starter Motor Service 

REMOVAL AND INSTALLATION 

The starter motor is bolted to the underside 
of the crankcase. 

1 Drain the engine oil. 

2. Remove the four 8 mm starter motor 
mounting bolts. Pull the starter motor 
straight back to remove it. 

3. When refitting the starter motor, be 
sure that the gear shaft properly engages the 
reduction gear. 

4 Tighten the mounting bolts to 15 ft lbs. 

5 Fill the crankcase with oil 

INSPECTION 

1 Take out the two screws and remove 
the starter side cover. 

2 Check electrical continuity lx 1 tween 
the commutator and armature core using a 
multitester or test light and battery. If conti¬ 
nuity exists, the armature coil is grounded 
and the complete starter motor unit must be 
replaced 

3 Check for continuity lx 1 tween all of 
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the commutator segments Continuity must 
exist m each case 

4 Check continuitv between the brush 
that is wired to the stator coil and the starter 
motor cable. Cick of continuitv indicates an 
ojxmi circuit in the stator coil, and the starter 


11 Check the condition of the oil seal and 
replace it if the seal lips are cracked or worn 
12* Unsealed bearings should be lubri¬ 
cated with 20W’ or 30W’ motor oil before as¬ 
sembly Coat the lips of the oil seal with 
white grease lx*fore assembly 



Checking resistance between the commutator 
and armature core 



Checking resistance between the commutator 
segments 



Checking resistance between the brush and star¬ 
ter motor cable 


motor unit should he replaced. Resistance 
should not exceed 0.05 ohms. 

5. Examine the carhon brushes for dam¬ 
age to the contact surfaces and measure their 
length. Replace the brushes as a set if either 
one measures less than 4.5 mm (0.18 in ), or 
if they are damaged in any way. 

6. Brush spring tension should be mea¬ 
sured with a small pull-scale. Replace the 
springs if the> have weakened to less than 
550 g tension. 

7. The mica undercut of the commutator 
should be maintained at 0.7 mm (0.027 in.). 
An> carbon deposits should lx* cleaned out of 
the commutator grooves, and a piece of hack¬ 
saw blade or the like used to increase the un¬ 
dercut depth if necessary. 

8. Polish the commutator with fine 
emery cloth and then clean it thoroughly 
Ik* fore installing 

9 Measure the diameter of the commu¬ 
tator. The armature should lx* replaced if the 
measurement is less than 27 mm (1.00 in.) 

10. Check the condition of the armature 
bearings and replace them as a set if any 
damage is noted. 
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Carbon brush length 


UNDERCUT 

0 7 ± 0.1 MM 


COMMUTATOR 

Commutator undercut specifications 



Starter Solenoid 

1 If the batten is in reasonably good con¬ 
dition, and nothing at all happens when the 
starter button is pushed, check the solenoid 

2. Disconnect the starter cable at the sole¬ 
noid. When the button is pushed, there 
should be an audible “click’’ which indicates 
that the solenoid is opening. 

3. If further testing is necessary, remove 
the solenoid from the machine. 

CAUTION Be sure to disconnect the ca¬ 
bles at the battery before disconnecting the 

solenoid terminals 

Connect a fully charged 12-volt battery 
across the solenoid low-tension leads and 
cheek for continuity across the high-tension 
terminals with an ohmmeter or self-con¬ 
tained test light If there is no continuity 
replace or repair the solenoid 

4 Check for continuity across the low-ten¬ 
sion terminals with an ohmmeter or self- 
powered test light Resistance should be 3.5 
ohms. If there is no continuity, the primary 
winding of the solenoid is broken, and the 
unit must be replaced. 

5 If starter trouble began just after the 
starter button housing was disassembled 
or moved for any reason, check the connec¬ 
tions at the switch as they may have come 
adrift. 


ELECTRICAL COMPONENTS 
Horn 

1. If the horn fails to sound, check that 
there is 12 v on the brown born lead. If there 
isn’t, check for a broken wire. 

2. II the brown lead checks out, check that 
tlx* pink wire is grounded when the horn 
button is pressed. If it isn’t, check tlx* horn 
button. 

3. If the wiring is satisfactory, replace the 
bom. 
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Brake Light 

1. If only one of the two brakes fails to ac¬ 
tivate the brake light, the problem is proba¬ 
bly confined to that switch. 

2. If neither switch will activate the brake 
light, first check the brake light bulb. If it is 
in workable condition, check that there isl 12 
v on the yellow brake light lead. 

3. If there is voltage on the yellow lead, 
check for voltage on each brown ledd at the 
brake light switches. 

Taillight 

1 If the taillight will not work, check the 
bulb first. 

2. If it is satisfactory, check for voltage on 
the blue lead. If there is voltage on this wire, 
check for a good ground (black wire). 

Turn Signals 

1. If only one side fails to work, check 
both bulbs on that side first. 

2. If the bulbs are operable, check for 
voltage on the green (right) or brown (left) 
leads. If there is voltage here, check the 
grounds (black leads). 

3. If neither side will work, check for volt¬ 
age on the brown/white lead at the handlebar 
turn signal switch. Then check for voltage on 
the brown lead at the turn signal flasher 
relay. 

A. If these checks are satisfactory-, replace 
the flasher relay. If the turn signals still will 
not operate, replace the flasher switch. If this 
will not work, the entire self-cancelling sys¬ 
tem must be checked out (see below). 

Neutral Indicator 

1. If indicator light fails to come on, check 
the bulb first. 


2. If the bulb is satisfactory, check that 
there is voltage on the blue wire at the 
switch. If there is, replace the switch itself. 

Self-Cancelling Turn Signal 
System 

1. In the event that the self-cancelling sys¬ 
tem fails to operate properly, first disconnect 
the 6-prong connector from the flasher can¬ 
celling unit and try the turn signals. If both 
sides operate normally, the trouble can be 
confined to the cancelling unit itself, the 
handlebar switch reset circuit, or the speed¬ 
ometer sensor circuit. 

2. Connect an ohmmeter set to the R x 
100 range across the white/green and black 
wires on the wiring harness side of the 6- 
prong connector. Turn the speedometer 
shaft. The ohmmeter needle should swing 
back and forth between zero and infinity- four 
times. If this happens, it indicates that the 
speedometer sensor circuit is functioning 
properly. If the meter does not function in 
this manner, either the sensor or the wiring 
harness is defective. 

3. Check for continuity between the yel¬ 
low/red lead of the 6-prong connector on the 
wiring harness side and ground on the chas¬ 
sis. When the turn signal switch is off, there 
should be infinite resistance. When the 
switch is pushed to either M L” or “R", there 
should he no resistance. If this is not the 
case, check the wiring harness and the han¬ 
dlebar switch circuit. 

T If no defective operation is apparent in 
the alx>ve tests, replace the self-cancelling 
unit. 

5. If the turn signals operate only when 
the turn signal button is pushed to “L” or “R” 
and they shut off immediately when the but¬ 
ton is released, replace the self-cancelling 
unit. 


Note the following concerning the self-can¬ 
celling turn signal system: 

a. Yamaha recommends that the turn 
signals be shut off manually after a tum is 
completed. 

b. If the self-cancelling unit fails, the 
turn signals can be used manually by sim¬ 
ply disconnecting the 6-prong connector 
from the unit. 


Bulbs 


Headlight 

12v, 50/40W 

Taillight.Stoplight 

12v, 8/27W 

Turn signal bulbs 

12v, 27W 

Parking light, front 

12v, 5W 

Parking light, rear 

12v, 8W 

Neutral indicator 

12v, 3W 

High beam indicator 

12v, 3W 

Charging light 

12v, 3W 

Turn signal pilot 

12v, 3W 

Instrument lights 

12v, 3W 

Taillight warning light 

12v, 3W 

Brake lining warning light 

12v, 3W 

Stoplight warning light 

12v, 3W 


WIRING DIAGRAMS 
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WIRING DIAGRAMS 
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COMPONENT CODE 


1 Mam switch 

2. Right handle switch 

3. Left handle switch 
4 Starter button 

5. Kill button 

6 Headlight switch 

7 Dimmer 

8 Horn button 

9 Flasher 

10 Key removal 
11. Key removal 

12 Tach 

13 Brake wear 
High beam 
Meter light 
Meter light 
Pilot box 

18 Headlight outage 

19 Right turn signal 
Left turn signal 
Stoplight 
Neutral indicator 
Speedometer 

24-25 Meter lights 

26 Speedometer sensor 

27 Front stop switch 


14 

15. 

16 

17 


20 

21 

22 

23 


28. Rear stop switch 

29 Satety relay 

30 Light checker 
31. Reverse lighting 

32 Resistor 

33 Brake wear 

34 Diode 

35. Rear flasher 

36. Fuse 

37 Battery 

38 Starter switch 

39 Starter motor 

40. Ignition coil 

41. Headlight 

42. Front flasher light 

43 Alternator 

44 Neutral switch 

45 Rectifier 

46 Regulator 

47 Ground 

48 Cancelling unit 

49 Horn 

50 Flasher relay 

51 Points 

52. Condenser 

53 Taillight 

54 Spark plugs 


COLOR CODE 
R - Red 

Br= Brown 
L - Blue 
Y = Yellow 
G= Green 
P= Pink 
B = Black 
Dg ** Dark green 
Ch = Chocolate 
Sb= Sky blue 
W= White 
Gy- Gray 
O « Orange 
Lg = Light green 
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WIRING DIAGRAMS 



XS650E-F 



COMPONENT CODE 

COLOR CODE 

1. 

Main switch 

26. Front stop switch 

R = Red 

2. 

Right handle switch 

27. Rear stop switch 


3. 

Left handle switch 

28. Safety relay 

Br - Brown 

4. 

Starter button 

29 Light checker 


5 

Kill button 

30 Reverse lighting unit 

L= Blue 

6. 

Headlight switch 

31. Rear flasher light 


7 

Dimmer switch 

32. Fuse 

Y = Yellow 

8. 

Horn switch 

33. Battery 


9 

Flasher switch 

34 Starter switch 

G = Green 

10 

Key removal 

35. Starting motor 


11 

Key removal 

36. Ignition coil 

P = Pink 

12. 

Tachometer 

37. Headlight 


13. 

High beam 

38 Front flasher light 

B = Black 

14. 

Meter light 

39. Alternator 


15. 

Meter light 

40 Neutral switch 

Dg = Dark green 

16 

Pilot box 

41 Rectifier 

17. 

Headlight outage 

42. Regulator 

Ch = Chocolate 

18 

Right turn 

43 Ground 


19. 

Left turn 

44 Cancelling unit 

Sb= Sky blue 

20 Stoplight 

45 Horn 


21. 

Neutral 

46 Flasher relay 

W = White 

22. Speedometer 

47 Points 


23 

Meter light 

48 Condenser 

Gy - Gray 

24. 

Meter light 

49 Taillight 


25. 

Lead switch 

50. Spark plugs 

0= Orange 

Lg= Light green 


1249 













































































































































































































































































Yamaha 650 Twins 


CHASSIS 


WHEELS 

Front 

REMOVAL AND INSTALLATION 

1. Support the front wheel oil the ground 
In plac ing a j.u h or similar support lieneath 
the engine. 

CAUTION Be sure that the motorcycle is 

firmly supported 

2. Remove tlu* axle nut. 

3 Disconnect the speedometer cable at 
the hub. On drum brake models, disconnect 
the brake cable. 

4 Loosen the axle cap nuts on forks so 
equipped, or the axle pinch-bolt on the right 
fork slider on earlier model forks. Pull out 
the axle and remove the wheel. 



Loosening the pinch bolt 



Loosening the axle cap nuts 


5. On disc brake models, place a small 
sheet of cardboard between the brake pads to 
pi event residual line pressure from forcing 
them together. 

NOTE: Do not apply the lyrake while the 

wheel is removed. 

6. Installation is the reverse of removal. 
When installing the wheel on drum-brake 
models, be sure that the brake plate is 
engaged with the brake anchor on the slider. 
Position the speedometer drive box so that 
the cable has no sharp bends. 

Tighten the axle nut to 50 -72 ft lbs. 
Tighten the axle cap nuts (if fitted) to 15 ft 
lbs Be sure to tighten the forwardmost nut 
first. 



Fit the speedometer drive so that the cable is not 
sharply bent 


Rear 

REMOVAL AND INSTALLATION 
Rear Crum Brake 

1. Disconnect the rear drive chain. 

2. Pull out the clip which secures the 
brake anchor to the brake plate, remove the 
nut and washers, and detach the anchor from 
the plate. 

3. Disconnect the rear brake rod from the 
lexer on the brake plate by removing the 
brake adjuster nut and depressing the pedal. 

4. Remove the a.de nut cotter pin (use a 



1. Front hub 

2. Spoke set 

3 Front tire 

4 Tube 

5. Rim 

6 Rim band 

7 Housing cover 

8. Screw 

9. Lockwasher 

10 Bearing spacer 

11 Spacer flange 

12 Wheel bearing 

13 Meter clutch 

14 Clutch meter retainer 

15 Stop ring 

16. Thrust 2 washer 
17 Speedometer drive gear 
18. Thrust 1 washer 

19 Oil seal 

20 Gear unit housing 

21 Speedometer worm gear 

22. Washer 

23. Bushing 
24 Axle 

25. Cotter pin 
26 Wheel bearing 
27. Axle spacer 

28 Oil seal 

29 Hub dust cover 

30 Washer 

31 Axle nut 


new one when installing the wheel), and re¬ 
move the axle nut. 

5 laxjsen the chain adjuster lx>lt lock¬ 
nuts, back off the adjuster bolts, and bend 
them down and out of the wav 

6. Pull out the axle. Remove the spacer on 
the right side. Remove the right-side chain 
adjuster plate. 

7. Take out the brake plate, and have an 
assistant lean the machine to the left while 
pulling the rear wheel assembly back and out 
of the frame. 

8. Installation is the reverse of removal. 
Tighten the rear axle nut to 87-130 ft lbs. 



Removing the brake anchor bolt 



Loosening the chain adjuster bolt 



Removing the chain adjuster and spacer 


Rear Disc Brake 

1. A special tool is needed to remove the 
rear wheel. This tool, a length of wire with 
hooks to support the rear wheel, is supplied 
in the tool kit. 

2. With the machine on the side stand, at¬ 
tach one end of the tool to the frame hook. 
Compress the shocks as much as possible and 
hook the other end of the tool to the swing 
arm. Place the machine on the center stand 

3. Disconnect the drive chain. 

4. Remove the axle nut cotter pin and 
unscrew and remove the axle nut. 
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Front wheel assembly 
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5. Hold the brake caliper in position so it 
will not fall out of place, and pull out the axle. 
Remove the rear wheel assembly. 

NOTE: Do not apply the \rrake while the 
wheel is off the machine. 

6. Installation is the reverse of removal. 
Before fitting the wheel, check that there is 
sufficient clearance between the brake pads 
to install the disc. Grease the lips of the 
wheel bearing grease seals. Tighten ihe axle 
nut to 87-130 ft lbs. 


3. Remove any wheel bearing covers or 
retainers fitted to either side of the hub. 

4. Pry out the grease seals. Once re¬ 
moved, the seals should be replaced with 
new ones. 

5. Reach through the hub with a suitable 
punch, move the wheel bearing spacer as far 
as possible to one side to achieve a purchase 
on the wheel bearing, and drive it out. Re¬ 
move the spacer. Drive out the remaining 
w heel bearing from the other side of the hub. 


Wheel Bearings 

REMOVAL 

1. After removing the wheel, remo'e the 
brake plate on drum brake models, or the 
brake disc on disc brake machines. 

2. Remove the speedometer drive box on 
disc brake machines. 


INSPECTION 

1. Wash the wheel bearings thoroughly in 
a solvent to remove all of the old grease. 

2. Inspect the general condition of the 
bearings. There should be no rust, pitting, or 
obvious signs of wear or damage on either 
balls or races. 

3. Slowly rotate the bearings. Rotation 



1 Rear hub 

2. Spoke set 

3. Rear tire 

4. Tube 

5. Rim 

6. Rim band 

7 Bearing spacer 
8. Spacer flange 
9 Bearing 
10 Oil seal 
11. Brake shoe comp. 


12. Return spring 

13. Brake shoe backing 

plate 

14 Brake camshaft 

15. Camshaft shim 

16. Camshaft seal 
17 Camshaft lever 

18. Bolt 

19. Spacer 
20 Bearing 
21. Oil seal 


22. Axle spacer 
23 Dust cover 
24. Sprocket 
25 Fitting bolt 

26. Lockplate 

27. Cham 

28 Master link 

29 Chain puller 

30 Cham adjusting bolt 

31 Adjusting locknut 
32. Axle nut 


33 Cotter pin 

34. Axle spacer 

35. Axle 

36. Brake anchor 

37. Anchor bolt 

38. Anchor bolt 

39. Nut 

40. Washer 

41. Spring washer 

42. Cotter pin 

43. Wheel balancer 

weight 


should be smooth, noiseless, and free of 
binding or unevenness. If any of the above 
conditions exist, both bearings should be re¬ 
placed. 

4. Place each bearing on a flat surface and 
hold the inner race firmly in place. Attempt 
to move the outer race up and down. If any 
play is evident, the bearings should be re¬ 
placed. 

5. If equipment is available, a dial gauge 
can be used to check bearing run-out. Pass 
the axle through each bearing in turn and 
check the axial and diametrical run-out with 
the gauge. If axial run-out exceeds 0.1 mm 
(0.004 in.) or if diametrical run-out is greater 
than 0.05 mm (0.002 in.), the bearings should 
be replaced. 



DISC BRAKE SERVICE 

To check diametrical run-out, the dial in¬ 
dicator is placed directly on top of the outer 
race and the race moved up and down. 

To check axial run-out, the gauge is posi¬ 
tioned to bear against the side of the outer 
race and the race moved back and forth while 
holding the inner race in place. 

INSTALLATION 

Assembly is the reverse of the above. 

Note the following points: 

a. Pack the bearings with a good grade 
of w heel bearing grease. Put a small hand¬ 
ful of the grease in the hub as well. 

b. Do not forget to install the spacer in 
the hub before installing the bearing. 

c. Bearings may be driven into place 
using a suitably sized socket or a bearing 
driver. If one side of the bearing is sealed, 
install it w'ith the sealed side facing out¬ 
ward. 

d. Use new grease seals and lubricate 
them with oil to make installation easier. 


Flushing 

The brake system should be flushed out 
every 12,000 miles, or every 2 years. 

1. Attach a length of vinyl tube to the 
bleed valve on the brake caliper and put the 
other end into a small container. 

2. Remove the master cylinder cap, and 
the diaphragm. Loosen the bleed valve about 
Vi turn. Pull the brake lever slowly to the 
handgrip, then tighten the bleed valve. Re¬ 
lease the lever. Repeat until the master cyl¬ 
inder is almost empty, 

3. Add new brake fluid to the master cyl¬ 
inder and continue squeezing and releasing 
the brake lever slowly until the new fluid 
begins to come out of the vinyl tube. Bleed 
the system as outlined below. 
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Rear wheel assembly 
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Bleeding 

The brake hydraulic system must he bled 
whenever any part of the system has l>een 
disconnected or removed for service When 
refilling the master cylinder reservoir, use 
only brake fluid conforming to DOT 3 specifi¬ 
cations. Any brand meeting this requirement 
is acceptable The brake fluid container of all 
reputable brands will be plainly marked with 
the standards the fluid meets or exceeds. 
NOTE. It is sometimes helpful to let the 
cycle sit for several hours before bleeding 
the system Pulling and tapping on the 
lines will help expel any air bubbles 
trapped in the system. If you find that you 
cant get the system bled properly and the 
master cylinder has been dry for awhile, 
the seals inside the cylinder may have be¬ 
come dried and tracked In this case re¬ 
build the master cylinder. 

1 Top up the reservoir with brake fluid 
and replace the cap to keep dirt and moisture 
out and the fluid in Cover the gas tank with a 
thick cloth to avoid damage due to spilled' 
brake fluid. 

2. Attach one end of a small diameter rub¬ 
ber hose to the bleed valve on the caliper, 
and place the other end in a jar which con¬ 
tains sev eral inches of clean, new brake fluid. 
Be sure that the end of the hose is sub¬ 
merged in this fluid. Arrange the hose so that 
it loops upward after leaving the bleed 
valve, and see that it has no kinks or sharp 
bends. 

3. Pump the brake lever rapidly several 
times until some resistance is felt and, hold¬ 
ing the lever against the resistance, open the 
bleed valve about one-half turn. When the 
lever bottoms, close the valve (do not over¬ 
tighten) and then release the lever, 

4. Repeat the operation until no more air 
is released out of the hose and the brake 
lever is firm in operation. Check the fluid 
level in the reservoir often to make sure that 
it doesn’t go dry and draw more air into the 
system. Do not reuse fluid that has been 
pumped out of the system. Do not use fluid 
that has been stored for more than a few 
weeks after the seal on its container has been 
opened, as brake fluid will absorb moisture 
from the air and may corrode the master cyl¬ 
inder and caliper. 

5. Refill the reservoir to the level mark 
when through (but do not overfill). Avoid 
overtightening the cap or fluid will weep 
around the cap edge. 

FRONT DISC BRAKE 
Pad Replacement (Early 
Models) 

Brake pads are easily removed and replaced 



Bltcdlng the brake 
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after removing the front wheel and prying 
the pails carefully out of the caliper with a 
screwdriver 

Note that fitting new pads in place of a pair 
which were considerably worn will result in a 
rise in the reservoir fluid level. Excess fluid 
may lx* drained oft’by temporarily loosening 
the bleed screw on the caliper. 



Removing the brake pads 

Pad Replacement (Late Models) 

1. Unbolt the caliper from the fork slider. 

2. Remove the pad screw which secures 
the fixed pad on the wheel side of the caliper. 
Remove the fixed pad. 

3. Remove the piston pad. 

4. Installation is the reverse of removal. 
Secure the fixed pad phillips screw with a 
non-permanent thread-locking compound. 

Caliper (Early Models) 

REMOVAL AND DISASSEMBLY 

NOTE: A compressed air supply will be 
necessary to remove the pistons from the 
caliper. 

1. Use a length of tape to hold the brake 
lever in the ON position. 

2. Disconnect the brake line from the cali¬ 
per. Cover the end of the line with a small 
plastic bag. 

3. Unbolt the caliper from the fork slider, 
lift it up, and remove it. 

4. Remove the pads. Remove the two 
bridge bolts and the hex-head caliper bolts, 
and separate the caliper halves. 

5. Remove the seal from the fluid passage. 

6. Apply compressed air to the fluid pas¬ 
sage in each caliper half to force out the pis¬ 
tons. 



Flx»d pad securing screws 



Removing the caliper bolts 



Removing the fluid seal. This seal must be re¬ 
placed when assembling 



Removing the pistons from the caliper with com¬ 
pressed air 


NOTE: This is the only recommended 
method of removing the pistons. 

7. Remove the piston seal and the dust 
seal from each caliper half. 

INSPECTION 

NOTE: Caliper components should be kept 
free of any solvent. Parts should be cleaned 
in fresh, clean Itrake fluid only. 

1. Check the pads for wear or scoring and 
replace them as a set if necessary*. 

2. Inspect the pistons for scoring or other 
signs of wear, Replace as necessary. 

3. Replace any damaged seal in the unit. 
All seals should be replaced every* two years 
regardless of appearance. 

4. The two bridge bolts must be replaced 
each time that they are removed. 


ASSEMBLY AND INSTALLATION 

1 Clean all parts in new brake fluid 

2 Install the dust seal and piston seal in 
the caliper halves. 

3 Coat the caliper cylinder walls and the 
pistons with new brake fluid, and then care¬ 
fully insert each piston into its own caliper 
half. 

Be sure that the piston goes in smoothly. 

4 Install the caliper seals. 

5. Fit the two caliper halv es together, and 
replace the two hex-head l>olts and tighten 
them to 16-23 ft lbs 

6. Install new bridge bolts and tighten 
them to 56-71 ft lbs. 

7. Install the pads It will be necessary' to 
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push the pistons back by hand when install¬ 
ing the pads. 

8. Replace the caliper on the fork slider, 
tightening the bolts to 30-37.2 ft lbs. 

9. Refit the brake line to the caliper and 
tighten it to 10-13.4 ft lbs. 

Brake Disc (Early Models) 

1. Check the disc for run-out by securing a 
dial gauge to the fork slider. If run-out is 0.15 
mm (0.006 in.) or more, remove the disc and 
inspect it closely. If the disc is not warped, 
suspect the wheel bearings. 

2. Check the thickness of the disc with a 
micrometer. Minimum allowable thickness is 
6.5 mm (0.26 in.). Replace the disc if it mea¬ 
sures less than this amount. 

3. Check the disc for scoring or grooves 
and replace it if the surface is not reasonably 
smooth. In the event that the disc is scored 
badly enough to need replacement, be sure 
to fit new brake pads as well. 

4. Clean the disc surfaces as thoroughly as 
possible, removing any dirt or grease. Use a 
quickly evaporating disc cleaning agent, sev¬ 
eral brands of which are readily available in 
spray cans. 

Caliper (Late Models) 

REMOVAL 

1. Disconnect the brake line from the cali¬ 
per. Plug the end of the brake line to prevent 
loss of brake fluid. 

2. Remove the mounting bolts and take 
the caliper from the fork slider. 

DISASSEMBLY 

1. Remove the phillips screw which se¬ 
cures the fixed pad and take out the pad and 

c pad spring. 

2. Remove the piston pad. 

3. Remove the caliper support bolt. Sepa¬ 
rate the caliper and support bracket. Remove 
the piston dust seal and retaining ring. 

4. Apply compressed air to the brake line 
fitting on the caliper and force out the piston. 

CAUTION: Be sure your fingers are clear 

of the piston, as it may come out with some 

force. 

5. Remove the piston seal. 



Caliper mounting bolts 


INSPECTION 

1. Clean all parts in new brake fluid. Do 
not use gasoline or other solvents. 

2. All rubber parts should be replaced 
with new ones once the caliper has been 
disassembled. These parts should also be re¬ 
placed every two years as a matter of preven¬ 
tive maintenance. 



Caliper pad components: 1, pads; 2, pad spring; 3, 
screw; 4, retainers 


3. Check the piston for scoring or other 
obvious signs of wear, and replace it if dam¬ 
age is noted. Check the caliper bore as well. 

ASSEMBLY 

1. Using a new caliper support bolt is rec¬ 
ommended. As noted above, all rubber parts 
must be replaced as well. 

2. Lightly lubricate the piston seal with 
fresh brake fluid and install it in the caliper. 
Be sure that the seal is properly seated. 



Caliper components: 1, piston seal; 2, boot; 3, dust 
cover clip; 4, bushing boot; 5, bleed screw 

3. Lubricate the sides of the piston with 
brake fluid and install it. 

4. Fit the caliper and support bracket 
together, not forgetting the bushing and 
bushing boot. Install the support bolt and 
tighten it to 11-15 ft lbs. 

5. Install the brake pads. Secure the fixed 
pad phillips screw with a non-permanent 
thread-locking compound. Crease the pad- 
shim contact area before installation. Bend 
each tab of the shim over the piston pad 

INSTALLATION 

1. Tighten the caliper mounting bolts to 
21-29 ft lbs. 

2. Tighten the brake line banjo bolt to 
18-25 ft lbs. Bleed the system. 

Brake Disc (Late Models) 

The brake disc normally requires no service 
of any kind. However, if the disc becomes 


scored for any reason, it should be replaced 
and a new set of pads should be installed. A 
badly scored disc will reduce the effec¬ 
tiveness of the brake and shorten pad life 
considerably. If the front brake lever os¬ 
cillates or fluctuates when the brake is ap¬ 
plied at speed, the indication is that the 
brake disc is warped or bent. Check the run¬ 
out of the disc with a dial indicator and re¬ 
place it if run-out exceeds 0.15 mm (0.006 
in.). Measure disc thickness. If it is less than 
4.5 mm (0.18 in.), it should be replaced. To 
replace the disc: 

1. Remove the wheel. 

2. Bend back the locktabs. unscrew' the 
bolts, and remove the disc from the hub. 

3. Mount the new disc on the hub and 
tighten the bolts evenly, using new’ locktabs 
or thread-locking compound to secure them. 
Proper torque is 12-16 ft lbs. 

4. Examine the brake pads and replace 
them if they are close to the limit of wear or 
have worn in an unusual pattern. 

Master Cylinder (All Models) 

REMOVAL 

1 Disconnect the front brake light switch 
leads. 

2. Remove the brake lever. Note the re¬ 
turn spring. 

3. Disconnect the brake line from the 



Removing the brake lever end spring 


master cylinder. Take adequate precautions 
to avoid spillage. 

4 Remove the two master cylinder han¬ 
dlebar clamp bolts and remove the master 
cylinder assembly. 

DISASSEMBLY 

1. Remove the master cylinder cap and di¬ 
aphragm and drain off and discard the brake 
fluid. 

2. Remove the master cylinder rubber 
boot. 

3. Remove the snap-ring. Take out the 
piston assembly. The spring w'ill remain in 
the master cylinder. 

4. Remove the spring and stopper valve. 

5. Remove the stopper plate and the cyl¬ 
inder cups. 

INSPECTION 

1. Wash all parts in new’ brake fluid 
only. 

2. Check the master cylinder port for 
clogging due to foreign matter. 

3. Be sure that the reservoir is clean. 

4. Check the w alls of the master cylinder 
for grooves or score marks. 

5. Check the outlet end for dents or 
other damage. 
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In the event of am permanent damage, 
replace the master cylinder lx>dv 



1 Master cylinder reservoir body 

2 Spring 

3 Cup 

4 Piston assembly 

5 Seal 

6. Lockring 

7 Boot 

8 Snapring 

9 Reservoir cap 

10 Washer 

11 Diaphragm 

Master cylinder components 



Removing the snap-ring 



Removing the piston assembly 

6. Check the piston for wear or rust, and 
replace as necessary 

7. Check the condition of the cylinder 
cup noting any ev idence of groov ed wear on 
the contact surface. Replace if any is evident 

8. Check all rubber parts for wear, dam¬ 
age, or swelling and replace them as neces¬ 
sary Note that all rubber parts should be re¬ 
placed every two years regardless of 
appearance. 

9. Check the reservoir diaphragm for 
cracks or damage to the edges and the accor¬ 
dion pleats. Check the diaphragm and the 
boot for swelling. 

These components should Ik* replaced if 
damaged or worn, and replaced every two 
years regardless of appearance. 

10. The master cylinder spring minimum 
length is 60.4 mm. Replace it if it is shorter 
than this or if it shows signs of damage. 

11 Check the brake hose and line for 
cracks or seepage. The brake hose should be 
replaced every 4 years regardless of condi¬ 
tion 

1254 


12 When installing the hose and line, 
note that they should not contact the forks or 
frame at any point except where attachment 
clips are fitted. 

ASSEMBLY 

I Soak the cups in new brake fluid for a 
time before assembly. 



Using the special tool to Install the cylinder cup 


Spacer 



Be sure that the spacer Is property Installed 

2. Use the special cylinder cup installer 
when fitting the cup to the piston. 

3. Install the stopper plate into the master 
cylinder. Insert the spring and valve. 

4 Insert the piston into the master cylin¬ 
der. Take care not to scratch the piston or 
cylinder wall. Fit the snap-ring. Be sure that 
it is firmly seated. 

5. Fit the boot into the grooves of the mas¬ 
ter cylinder and piston. 

INSTALLATION 

Bolt the master cylinder to the handlebar. 
Connect the brake and tighten the banjo bolt 
to 17-20 ft lbs. Fill the master cylinder with 
fresh brake fluid and bleed the system. 

REAR DISC BRAKE 

The rear disc brake components are v irtually 
identical to those for the late model front sys¬ 
tem except for the method of mounting. 

To remove the rear caliper, disconnect the 
brake line from the caliper, unbolt the brake 
anchor, and remove the rear axle. 

For all service procedures, refer to the 
“Front Disc Brake ’ section above. 


DRUM BRAKES 

I. All rear drum brakes are single-leading 
shoe units, while the drum fitted to the front 



of early 650 oc models is a twin-leading shoe 
unit. 

2. Brake shoos should be inspected for 
wear Lining thickness, when new, is 4 mm 
(0 16 in.), and brakes should Ik* replaced if 
lining is less than 2 mm (0.0S in.) thick 

3. Brake shoes should also Ik* checked for 
scoring or for an oil-soaked condition. If 
scored, the linings should Ik* replaced and 
the drum checked for scoring as well. If oil 
soaked, replace. 

4 Even minor imperfections of the brake 
drum should Ik* removed by having the drum 
turned on a lathe. 

5. Linings should be sandpapered to re¬ 
move any glaze or dirt, then cleaned 
thoroughly prior to installation. 

6. The brake shoes can l>e removed from 
the backing plate by pulling them up and off, 
after disengaging them from the anchor pin. 
Check the brake springs for distortion, cor¬ 
rosion, or other damage. 

7 After removing the brake shoes, the 
brake cam (or cams on twin-leading shoe 
brakes) should be tapped out of the backing 
plate. Remove any old grease from the cams 
and then take of] any rust or corrosion with 
medium grade sandpaper. Clean the cams 
thoroughly in a solvent; lubricate with chassis 
grease before installing in the backing plate. 
Check the condition of the cam seal and re¬ 
place if necessary. 

8. An off-on-off feeling while applying the 
brake may be due to a warped drum. Most 
often it is possible to correct this condition by 
having the drum turned down on a lathe. 
Most machine shops have the facilities to ac¬ 
complish this task. 

FRONT FORKS 
XS1, XS1B 

Two different styles of forks are fitted Early 
model forks have an external fork spring cov¬ 
ered by a rublK*r boot. 

Later model forks have an internal spring, 
chrome fork tubes, and a dust cover over the 
top of the fork slider. 

In the following procedures, make allow*- 
ances for the differences in each type. 

REMOVAL AND DISASSEMBLY 

1. Remove the front wheel and fender On 
disc brake models, remove the caliper from 
the fork slider. 

2. Lift up the dust cover from the top of 
the slider, or move the Ixxit out of the way, 
and use a strap wrench to unscrew the outer 
nut from the slider Use the axle, inserted 
through the sliders, to keep them from turn¬ 
ing while the nut is unscrewed. 

The chrome may Ik* protected with a piece 
of rub!>er before fitting tin* strap wrench. 

If a strap wrench is not available, it may be 
possible to remove the outer nut by tighten¬ 
ing a large heater hose clamp on it (with a 
piece of rubier beneath it to protect the 
chrome). A vise-grips or large pliers can then 
Ik* used on the clamp worm screw to turn the 
nut. The slider must Ik* held in place while 
removing the nut. 

3. Full the slider down and free of the fork 
tulx.*. Drain out the fork oil. 

4. Take out the springs, if they are the in¬ 
ternal type. 


Removing the brake shoes from the plete 
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5. To remove the fork tube, remove the 
handlebars, the fork crown bolts, and loosen 
the lower triple clamp pinch-bolt. Pull the 
tube down and free of the triple clamps. 

6. Remove the external fork spring and 
boot, if fitted. Remove the dust cover and 
dust seal, if fitted. 

7. Remove the outer nut, O-ring, sliding 
bushing, spacer, and spring seat. 

INSPECTION 

1. The fork oil seals are pressed into the 
top of the outer nuts. Seals should be re¬ 
placed every time the fork is disassembled. 

NOTE: Crease the lips of neiv seals before 

installation. 

2. Check the straightness of the fork 
tubes. Slightly bent tubes may be straight¬ 
ened with a press, but if the tubes are kinked 
or the metal buckled, replacement is the only 
solution. 

3. Check the oil seal contact area on the 
outside of each tube and make sure that it is 
free of dents, scoring, rust or other surface ir¬ 
regularities which would make oil sealing im¬ 
possible. 

4. Check the fit of the sliding bushing on 
the fork tube. When new, the bushing 
should have a clearance of 0.2 in in (0.008 
in.). If clearance exceeds 0.5 mm (0.020 in.), 
replace the sliding bush. 

5. Note any scoring on the inner surface of 
the sliding bushing, or score marks on the 
surface of the fork tube where the bushing 
contacts it. 

6. Check the condition of each fork spring, 
noting any collapsed coils, fatigue cracks, or 
other damage, and replace them as neces¬ 


sary. Springs for each leg should be of equal 
length. 

7. Check the condition of the slider and 
fork crown bolt O-rings, and replace them if 
necessary'. 

ASSEMBLY AND INSTALLATION 

1. Wash all metal parts thoroughly in sol¬ 
vent. 

2. Refit the sliding bushing, O-ring, outer 
nut with oil seal installed, and dust seal and 
cover, or external fork spring and rubber 
boot depending on fork type, over the top of 
the fork tube. 

3. Slide the fork tube through the triple 
clamps, replace the internal spring, spring 
seat, and spacer; refit the fork cap bolt and 
tighten it. 

4. Tighten the lower triple clamp pinch- 
bolt. 

NOTE; The fork cap bolts must be tight¬ 
ened BEFORE the lower triple clamp 

bolts. 

5. Replace the slider, then screw the 
outer nut into the slider and tighten it. 

6. Refit the fender, disc brake caliper, and 
wheel. 

All Other Models 

REMOVAL AND DISASSEMBLY 

I Remove the front wheel and fender. 
Remove the caliper from the right fork slider. 
Remove the fork cap bolts. 

2. Loosen the upper and lower triple 
clamp pinch-bolts for one of the fork legs, 
then pull down on the fork leg and remove it 
from the machine. Drain the oil out of the 


Early XS1 front fork assembly 



top of the fork tube. Remove the other fork 
leg in the same way. 

3. Remove the dust cover from the top of 
the fork slider. Remove the alien bolt at the 
bottom of the slider by pulling the slider to 
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IPECIAL SOCKET 




2 6 MM L— 400 MM AND MORE 

Special tool for removing the slider alien bolt 



Removing the slider alien bolt 



Removing the slider oil seal 


the end of its travel and then loosening the 
alien bolt. If this fails, a special socket must 
be made as shown. 

4 Separate the fork slider from the tube 
assembly. Take out the damper. 

5. Remove the slider oil seal circlip, the 
washer, and then pry out the seal. New seals 
must always be used upon reassembly. 

INSPECTION 

1 Check that the fork tubes are perfectly 
true. If bent, they may be straightened with 
a press. If the tubes are kinked, or the metal 
creased, the tube must be replaced. 

Check the outer surface of the fork tubes 
along the oil seal contact area. Any rust, nicks 
or grooves on the tube must be removed or 
the seals will leak. 

2. Check the fork spring for general condi¬ 
tion, noting any closed coils or fatigue wear. 
Both fork springs must be of equal length. 

3. Check the damper piston for wear or 
damage. 

ASSEMBLY AND INSTALLATION 

1. Clean all parts thoroughly. 

2. New fork seals must be used. 

3. Drive in the new seal w'ith a suitably 
sized socket or drift, refit the circlip, and in¬ 
stall the slider onto the tube assembly. Re¬ 
place and tighten the alien bolt in the fork 
slider bottom. 

NOTE: Lubricating the seal lips will aid in 

installation. 
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Later XS1B fork assembly 


fortless. If any binding or uneven movement 
is felt the balls and raees are either too 
tightly, adjusted or they are worn. If the 
steering feels uniformly stiff, the bearings are 
too tightly adjusted Ifany noise is noted, the 
bearings are damaged or some are missing 

5. With the front wheel off the ground, 
release the front forks from a few degrees off 
the centered position. The fork should fall 



Installing a slider oil seal 


4 Put the dust cover into position over 
the top of the slider. 

5. Install the assembled fork leg up 
through the triple damps. Tighten the pinch- 
Ixdts to 5.8-9 ft lbs 

6. Add the correct amount and grade of 
fork oil {see the "Maintenance Data" chart at 



the end of Chapter 2), and install the fork cap 
Ixilts. 

STEERING STEM ASSEMBLY 
Bearing Adjustment 

1. The steering stem bearings are uncaged 
3 /ie in. (upper) or *4 in. (lower) balls. They 
are adjusted by means of a ring nut beneath 
the upper triple clamp. 

2. To check bearing adjustment, support 
the front wheel off the ground. Grasp the tip 
of the front fender and place your other hand 
beneath the lower triple clamp at the frame 
lug. 

3. Attempt to move the fork by pulling up 
on the tip of the fender. If play or movement 
can Ik* felt at the lower triple clamp, the 
bearings are adjusted too loosely or are worn 
An alternate method is to grasp the fork 
sliders and attempt to move them back and 
forth in line with the motorcycle. No play 
should Ik* noted. 

4 Turn the forks slowly from lock-to-lock. 
Movement should Ik* smooth, silent, and ef- 


Steerlng head bearing adjuster nut 

freely to either side of their own weight If 
they will not, the bearings are too tightly ad¬ 
justed, the steering stem is bent, the races 
are extremely worn, or some of the bearings 
are missing. 

6. To adjust the lx*arings, remove the gas 
tank. The lK*arings are adjusted by means of 
the adjuster nut under the upper triple 
clamp. 

7. Tighten or loosen the adjuster nut a 
little at a time until the steering stem adjust¬ 
ment conforms to that outlined above. 

8. If proper adjustment is not possible, 
the bearings and races will probably need to 
l>e replaced 


Removal 

1. The steering stein may be removed 
with the forks intact provided that the ma¬ 
chine is supported well off the ground. 

2. Remove the handlebars after removing 
the nuts (1) beneath the upper triple clamp 
which secure the assembly in its rublx*r 
mounts (2). (See illustration) 

3 Remove the steering damper knob and 
rod 

4. Loosen the lower triple clamp pinch- 
bolts, and the upper triple clamp pinch-bolts 
where fitted. 

5 Loosen the upper triple clamp pinch- 
Ixilt behind the steering stem nut. 

6. Remove the steering stem bolt and 
Ixith fork top lx)lts, then remove the upper 
triple clamp. 

7 l/xisen the nng nut on the steering 
stem 

8. As the ring nut is loosened, the steering 
stem will begin to drop away from the frame. 
Remove the nut, and take away the as¬ 
sembly. 

NOTE. A special urench is used on the 

ring nuts although a blunt punch and ham¬ 
mer can also be used if care is exercised 


Inspection 

I. Check all of the* bearing balls afte 
washing them thoroughly in solvent. 
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Lower bearing race 


2. The halls should be replaced if rusted, 
pitted, dented, or scored. 

3. Inspect the condition of the ball races 
checking for pitting, a rippled surface, or 
dents. 


4. Replace all of the balls if any wear or 
damage is noted, and the races as well. 

The bearing races in the frame lug are a 
press-fit and should not be removed unless 
replacement is necessary. If replacement is 
necessary, the old races can be removed by 
reaching through the frame lug with a suit¬ 
able punch and tapping the race evenly 
around its circumference to remove it from 
the inside of the frame lug. Be sure that the 
race does not become cocked in its seat upon 
removal. 

New* races are installed with a suitably 
sized bearing driver, i.e., one which will 
drive the race squarely into its seat. Be cer¬ 
tain that the race goes straight in. 

These races can also l>e installed using a 
block of hard wood or a large socket of suf¬ 
ficient size to cover the race in place of a 
bearing driver. 



1 Fork slider (left) 

2. Fork slider (right) 
3 Slider oil seal 

4. Washer 

5. Clip 
6 Stud 

7. Circlip 

8. Piston 

9 Cylinder assembly 

10 Spring 

11 Fork tube 


12 Dust seal 

13. Cover 

14. Gasket 

15. Guide 

16. Upper spring seat 

17. Spacer 
18 O-ring 

19. Filler cap bolt 

20. Lower triple clamp 

21. Pinch bolt 

22. Axle cap 


23. Axle cap nut 
24 Lockwashe.’ 

25. Slider alien bolt 
26 Gasket 

27. Drain plug 

28. Gasket 
29 Cap 

30. Bracket guide 

31. Left headlight bracket 

32. Right headlight bracket 


Fork assembly for XS2 end following models 


Assembly 

1. Grease the lower race on the steering 
stem with a good grade of bearing grease, 
then arrange the balls on the lower race. 
There are 19 balls on the lower race. 

2. Arrange the balls into the race on the 
frame. The upper race has 22 balls. Insert the 
steering stem, and replace the ring nut(s) 

3. Continue to tighten the ring nut until 
all steering stem play has been eliminated 
but assure that the steering stem still pivots 
freely. With the front wheel off the ground, 
the forks should be able to swing to either 
side of their own weight 



Removing the frame races 



Installing the frame races 


REAR SHOCK ABSORBERS 

I The rear shock ahsorlxrs are sealed 
units. No service is possible. If the shocks 
leak oil, have a bent damper rod, damaged 
damper case, or other damage, they should 
be replaced. 

Shock absorbers should be replaced in sets 
to ensure equal damping characteristics. 

2. Shocks can be removed by removing 
the upper and lower mounts. To remove the 
spring, set the load adjuster on the softest 
setting, compress the spring, and remove the 
spring retainers. 

3. With the spring removed, check the 
damping characteristics of the unit. The 
damper rod should be able to be pushed into 
the damper body with considerably less ef¬ 
fort than it takes to pull it out If little or no 
resistance is felt when pulling a damper rod 
out, the shock should be replaced. Shocks 
should have equal damping characteristics. 

4 Tighten the mounting bolts to IT-26 ft 
lbs when installing the shock absorbers. 


SWING ARM 
Inspection 

I Remove the mufflers. 

2. Remove the rear wheel, shock ab¬ 
sorbers, and chain guard. 
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3. Measure the distance between the top 
and bottom shock absorl>er mounts on Ixith 
sides. The two measurements must be iden¬ 
tical, or the* swing arm will base to be re¬ 
placed 

1 Cheek that the rear wheel mounting 
plates are parallel 

5. Grasp the legs of the swing arm and at¬ 
tempt to move it from side to side Au\ no¬ 
ticeable side-play (more than 1 mm/() 01 in.) 
will indicate that the swing arm bushings 
need replacement 

The sw ing arm is most like!) to be dam¬ 
aged if the machine is operated for any length 
of time with a broken or otherwise defective 
shock absorber 


Removal and Installation 

1. Proceed as alxne. Then remove the 
swing arm pivot bolt nut and tap out the 
pivot with a long drift. 

2. Remove the swing arm by pulling it 
straight back. Note the locations of any 
spacers or shims which may come off They 
must be installed in their original locations. 





3 The swing arm should be inspected for 
cracks, or fractures, especially around the 
welds. * 

A Remove the bushings, tapping them 
out with a hammer and punch. Once the 
bushings are removed, they should be re¬ 
placed. 

5. Lubricate new bushings with a good 
chassis grease. Press the bushings into the 
swing arm. 

6. Clean out the pivot bolt and ensure that 
all grease passages are clear Install the sw ing 
arm on the machine. Grease and install the 
pivot lx>lt. After tightening the swing arm 
pivot bolt nut, move the swing arm up and 
down to ensure that movement is smooth and 
effortless. 

7. Pivot bolt torque is 36-58 ft lbs. 


Torque 

Speci 

fications 



Tott/ut • 


Torque 

Part 

(ft Mm) 

Part 

(ft lb*) 

Front axle nut 

50-72 

Caliper halves 

54-68 

Rear axle nut 

87-130 

Caliper mounting bolts 

29-36 

Front axle cap nuts 

15 

Bleed screw 

43-6.5 

Steering stem nut pinch-bolt 

5.8-8.6 

Disc-to-disc bracket 

58-7.2 

Steering stem nut 

30-47 

Disc bracket-to-hub 

12-16 

Upper triple clamp fork tube pinch-bolts 

5.8-8.6 

Engine mounting, front upper 

19-24.5 

Swing arm spindle nut 

36-58 

Engine mounting, front lower 

19-24.5 

Shock obsorber, top 

17-26 

Engine mounting, rear upper 

19-24.5 

Shock absorber, bottom 

17-26 

Engine mounting, reor lower 

36-51 

Master cylinder-to-brake hose 

17-20 

Front engine bracket-to-frame 

10-16 

Brake hose and pipe junctions 

9.4-13 

Rear engine bracket-to-frame 

10-16 
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General Specifications 



UTlii 

MT2W 

musw 

1R3WM 

DIMFNSIONS 

llxriall Irtish 

SO 7 in ( 2.050 nun ) 

S5 0 in. ( 2,160 mm) 

80 .1 in (2.040 mm) 

84 3 in (2.140mm) 

Overall width 

12 7 in (S10 nun 1 

35 0 m (890 mm) 

35 0 in (890 mm 1 

35 0 in <890mm) 

Otrllll height 

41 1 m (1.100 mm ) 

44 Sin ( 1,110mm) 

42 9 in ( 1.090 mm) 

44 9 in < 1.140 mm) 

\\ lierllvixr 

51 9 in ( 1.170 mm) 

56 7 in 1.440 mm J 

5.1 5 in t 1.160 mm) 

57 1 in ( 1.450 mm ) 

(.round clearance 

9 1 in 215 mm • 

9 8 in. ( 250 mm) 

7 7 in 195 mm ) 

7 5 in ( 190 nun} 

Orv weight 

207 Ihx 

260 11* 

179 II* 

214 Ihx 

fr win 

Iv|V 

Semi-double < r.idle 

Scim-doohlr cradle 

S» ini-double cradle 

Semi-double cradle 

Fn*nt vuqieitMim 

Telescopic lork 

Trlrxcupic (oik 

Trlrxcupic (nrk 

Telrxcopic fork 

Rear xux|>rnxion 

Front lire me 

2 75-21 

Swing arm 

3 00-21 

and nll-dani|>ened chock ahxorlrrrx 

2 75-21 

3 00-21 

Rear lire »ue 

ISO-IN 

4 (¥)-18 

350-18 

4 00-18 

Front brake 

Rear brake 

Fuel i apa< its 

e»5 1 (17 I S gal) 

Internal 

Internal 

85 1 (22 I S gal) 

-expanding, xingle-leading xhoe 
-expanding. Mnglr leading xhoe 

6 0 1 < 1 6 C S gal) 

7 0 1 i 1 8 V S gal) 

Furl reversr capacltx 

) 5 1 ( 0 4 V S gall 

1 5 1 (0 4 U S gal) 

— 

_ 

trailer angle 

59 5* 

59 5* 

59* 30* 

59' 

Trail length 

5 5 in ( I JO mm I 

5 5 m. ( 140 mm) 

5 5 in (140 nun f 

5 7 in (145 min ) 

1 NCINF 

T>pe 

Bore x xlroke 

2 205 x l 969 in I 56 0 x 50 0 mm) 

Plxtnn port, air-cooled, 2-xtrokr 

2 756 x 2 535 in (700x64 4 mm) 2 205 * 1 969 in (560 x 500mm) 

2 756 x 2 535 in. (70 x 61 mm) 

Displacement 

7 5cti in. ( 121 cc} 

15 1 cum (248 cc) 

7 5 cu in ( 123 cc) 

15 1 com (248cc) 

('omprevMon ratio 

70 1 

70 1 

76 1 

72 1 

Trammmion oil 

capacity 

1 l qt (1 01) 

1 4 ql H 1 3 1) 

0 9 qt (0 85 1) 

1 0 ql ( 0 94 1) 

till lank capacity 

1 6 i|l ( 1 5 1 ) 

1 4 qt ( 13 1) 

— 

Lubrication 

Automatic oil pump 

Automatic: oil pomp 

Premix 

I'reiiiix 

urivt: train 

Clutch 

Wet. multi-plate 

Wet. mulli-pl.ite 

VVrl. multi-plate 

Wet. multi-plate 

T ranxmixxion 

5-xperd constant mrxh 

5-xpeed comtant mrxh 

6-xju-cd comtant mrxh 

5-x|)e«»d comtant mrxh 

Primary rrcbution 

< 400 

3.300 

4 000 

3 100 

(.ear ratio* First 

2 357 

2 235 

2 131 

2 0(4 

Second 

1 (ill 

1 571 

1 611 

1 571 

Third 

1 218 

1 160 

1 100 

1 250 

Frnirlh 

1 000 

0 8‘Hi 

1 090 

1 017 

Filth 

0 808 

0 718 

0 958 

0 862 

Sixth 

— 

_ 

0 8 SO 

■ 

Final reduction 

2 913 

2 913 

3 270 

3 Wi(l 

KLKCTR1CAL 

Ignition 

FK wheel magneto 

Flywheel magneto 

cm 

CDI 

Starting xyxtrm 

Kick-atari cr 

Knk-xf.irter 

ki< k-xtarter 

kic k-xtarter 

Lighting 

AC generator 

AC generator 

— 

— 


MRl 75 


80 9 in. (2,055 mm) 
35 0 in. (890 mm) 
44.3 in. (1,125 mm) 

53.7 in. (1,365 mm) 
8 9 in. (250 mm) 
204 lbs 

Semi-double cradle 
Telescopic folk 

3 00-21 
3.50-18 

11.01 (2.9 U S. gal) 
2 71 (0.7 US. gal) 
59* 

5.7 in. (145 mm) 


2.60 x 1.97 in. (66 * 50 mm) 
10.34 cu in (171 cc) 

6.8 : 1 

1.1 ql (1 01) 

Prcmu 

Wei, multi-plale 

5-speed constant mesh 

4 000 

3 000 

1 875 

1.300 

0.958 

0.741 

2866 

Flywheel magneto 
Kick-starter 
AC generator 


- Not applicable 

VA Not available 




Frame serial minitx*r location 


Engine serial number location (MT12-5> 

Maintenance 


NOTE: Common maintenance proce¬ 
dures are explained in detail in “ Gen¬ 
eral Information.” 


MT and MR Models 


Lubrication 


Excixi-: 

The cranksh.ift assembly (piston, con 
rod bearings, and left-side crankshaft 
l)t*«iriiiKi) is lubricated I>\ tin* gas-oil find 
mixture MT models have an oil pump 
driven oil the kick-starter gear by wav of 
the oil pump driveshalt. This system 
does not require maintenance except lor 
a periodic check on the oil pump cable 
adjustment provided that the oil tank is 
kept lull of oil. A level gkiss is provided 
in the oil tank lor this purpose. The oil 
filter in the oil tank should he cleaned 
once a year or every b,(X)0 miles. The MR 
models ust* a premixed gas/oil fuel 
supply to lubricate the engine. Refer to 
the “Lubrication System” section for 
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more information. 

When adding oil to the oil tank on MT 
models, one of the following types of oil 
can be used: 

a. Any high-quality two-stroke oil 
labeled “BIA certified for service TC- 
\Y“; 

h. Any high-quality SAL 30W two- 
stroke oil designed for air or water- 
cooled engines; 

c. A high-quality detergent-type 
motor oil, SAE 30W, rated “SE.” 

In extremely cold weather (average 
temperature below 15° E), use a high- 
quality detergent motor oil rated “SE,” 
with a viscosity of SAE 10W-30. 

TlL\XSMlSSIOX 

The transmission and clutch are lubri¬ 
cated by an oil bath. SAE 10W-30 or SAE 
I0W-40 service rating “SE” is recom¬ 
mended for all models. 

Checking Oil 

1. Start the engine and allow it to 
warm up for a few minutes. 

2 Hold the motorcycle upright 



Transmission oil Irwd clink Ixdl 



(.'lire king oil lc\rl willi llir dtpsttr k 1 \os 2 and 
1 mdiralr up|x*r and lower level minks 
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3. Unscrew the dipstick (if fitted) and 
wipe it off. Reinsert, allowing the dip¬ 
stick cap to rest on the top of the threads 
of its hole. The oil level should be be¬ 
tween the maximum and minimum marks 
on the dipstick. If too low, add oil until 
the level is correct. 

Changing Oil 

The transmission oil should be 
changed at least every 3,00() miles after 
break-in, or even 6 months. 

1 Oil should be changed when the 
engine is at or close to operating temper¬ 
ature. 

2. The machine should be held 
upright on a level surface. 

3. Remove the filler cap. 

4. Remove the drain plug and allow 
the oil to drain off for several moments. 

5. Check the condition of the drain 
plug gasket. Replace it with a new one if 
damaged or cracked. Refit the drain plug 
and tighten firmly. 

6. Fill the transmission with the cor¬ 
rect type* and quantity of oil. Capacities 
are given in the chart at the end of this 
section. After filling, allow a moment for 
the oil to distribute itself, then check the 
level with the dipstick or level plug. 

FROST FORKS 

1. ATF is recommended for the front 
forks. If slightly stifler damping charac¬ 
teristics are desired use SAE 30 oil. 

2. Fork oil should be changed every 
3,000 miles or once even 6 months. 



Front fork drain ping locution 

3. To drain the fork oil, remove the 
drain plug at the lower portion of one of 
the fork sliders. Allow the oil to drain for 
several minutes into a suitable container, 
then pump the slider up and down sev¬ 
eral times. (Sit on the machine, apply the 
front brake, and push fonvard). After 
most of the oil is expelled, turn the forks 
all the way to the right to completely 
drain the right fork leg, or to the left for 
the left fork leg. Check the condition of 
the drain plug gasket. Replace it if neces¬ 
sary*. Refit and tighten the drain plug. 

4. Repeat the procedure with the other 
fork leg. 

5. Support the front wheel off the 
ground and remove the fork filler cap 
from the top of each fork leg. On some 
models the cap is threaded into the top 
on the fork tube and can be removed with 
the proper wrench after the upper triple 
clamp pinch-bolts are loosened. On other 
models the upper spring plate is secured 
with a snap-ring located under a rubber 



Fork filler caps 


plug. To remove this type of arrange¬ 
ment, remove the rubber plug, compress 
the upper spring plate with a screwdriver 
and remove the snap-ring. Lift the wheel 
up until the upper spring plate can be re¬ 
moved. The handlehar clamps may have 
to be removed and the bars pulled back 
to allow access to the fork caps. 

6. Add the correct quantity of ATF to 
each fork leg. Capacities for each model 
are given in the chart at the end of this 
section. 

7. Inspect the condition of the fork 
filler cap O-ring if a threaded cap is fitted, 
and replace it if it is torn or cracked. Fit 
the caps and tighten them securely. If a 
snap-ring retainer is fitted, install the 
upper spring plate and compress it with a 
screwdriver. Install the snap-ring being 
sure that it is seated completely in the 
groove. Refit the rubber plugs. Tighten 
the handlebar holders and pinch-bolts if 
they were loosened. Allow a moment for 
the oil to settle in the forks before opera¬ 
tion. 

CHASSIS UJBRICATIOS 

1. The swing arm pivot is fitted with a 
grease nipple. This item should be lubri¬ 
cated with a good grade of chassis grease 
every 3,000 miles. Grease should be ap¬ 
plied until some of it shows at either end 
of the swing arm. 

2. Wheel and steering head bearings 
are lubricated with bearing grease. This 
should be accomplished every 6,000 
miles. Refer to “Chassis” for procedures. 


Service Checks and Adjust¬ 
ments 


DRIVE CIIAIS 

1. The chain should have about % in. 
(20 mm) of total up-and-down free-play 
measured in the middle of the lower 
chain run. 

2. Before checking or adjusting the 
chain slack, the following conditions 
should be met: 

a. A support should be placed under 
the engine so that the rear wheel is oft 
the ground, and the transmission 
placed in Neutral; 

b. The chain should be clean and 
well lubricated; 

c. The chain should have been 
checked for any tight spots by slowly 
rotating the wheel and checking for 
variances in the chain tension at dif¬ 
ferent points. If a tight spot exists, the 


chain should be adjusted to the pre¬ 
scribed free-play at the tight spot. 
Note, however, that such a condition is 
indicative of a worn chain and proba¬ 
bly sprockets which should be re¬ 
placed as soon as possible. 

3. Remove the axle nut cotter pin and 
loosen the axle nut several turns. Loosen 
the locknut on each adjuster bolt. 



Drive chain adjustment 


1. Axle nut colter pin 

2. Axle nut 

3. Adjuster bolt locknut 

4 Adjuster bait 

5 Index mark 

6. Aligning marks 

4. Turn each of tlu* adjuster l>olts in 
or out by equal amount until chain ten¬ 
sion is approximately correct. 

5. Check wheel alignment by means 
of the adjusting marks inscribed on both 
sides of the swing arm. Be sure that both 
adjusters are lined up with the same mark 
on each side. If not, turn one of the ad¬ 
juster lxdts in or out so that alignment is 
achieved. 

6. Tighten the axle nut and check the 
chain tension. Correct if necessary. After 
adjustment is correct, torque the axle nut 
to 43-57 ft lbs. Fit a new cotter pin. 
Tighten the adjuster locknuts. 

7. Check the condition of the drive 
chain protector. If the roller is exces¬ 
sively worn, replace it. If the protector 
has been bent, straighten it so that the 
chain runs through the center over the 
roller. 

8. To adjust the roller on CR and MT 
models, loosen the lockbolt which runs 
through the center of the roller. Raise the 
roller until it just contacts the drive 
chain, (CR models) or has 10 mm (0.04 
in.) of clearance (MT models), then 
tighten the lockbolt. 



Drive chain prolector (D, roller (2), and locklxdt (3) 


CLUTCH 

Two adjustments are made to the 
clutch: cable adjustment and pushrod ad¬ 
justment. Usually, the pushrod need not 
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be adjusted mil<*ss thr t'lutrli malfunc¬ 
tions. Cal)lt‘ adjustment must alwavs In* 
maintained at the proper specification. 

1. The clutch lever should he ahle to 
he moved 10-20 mm tO.-l-O.S in.) mea¬ 
sured at the tip ol the lever he lore the 
clutch begins to disengage. 



Clutch lever trce-plav is measured .»l the nul of thr 
h\rr (2) 


2. Laiosen the clutch handlebar lever 
adjuster locknut and screw the adjuster 
into the lever housing to give as much 
slack in the cable as possible. 

3. Using the lower clutch cable ad¬ 
juster, align the dutch lifter lever with 
the index mark on the crankcase. On the 
MR175 and CR125, the center of the 
clutch cable lower end should be within 
10 mm (0.4 in.) ol the mark on the case. 



Thr clutch lifter lever (1* should he adjusted lo 
.ditto with thr indrx mark on thr crankcase t2> usmtt 
thr Irnvrr r.ihlr adjuster (3 and 4) (MT models and 
CK250I 



The dutc h liltrr adjuster should hr- allttnrd within 
to mm oi thr index ui.uk 1 usmtt I hr lower cable 
adjuster <2 and 3) on CK125 models 


1. RenmVe the clutch adjuster cap 
from the right crankcase cover. Loosen 
the pnshrod adjuster locknut and back it 
oil several turns 

5. Turn the adjuster screw in until it 
just touches the clutch pnshrod (a slighl 
resistance v\ dl be felt). Bach oil tbr screw 
l 2 turn. Holding tins adjustment, tighten 
the lot hunt. 

1264 



k hitc h piistuod adjitstfi locknut i) > and adjuster 
sc rew (2) 


6. Adjust the cable with the lundlchar 
adjuster to give the proller lever Irce- 
plav, and check clutch operation. 

THROTTLE CARLE 

1. Throttle cabl<‘ play should be ad¬ 
justed offer the idle speed. This proce¬ 
dure is given in “Tune-Up.” 

2. On MT models the oil pump cable 
must be adjusted after adjusting the throt¬ 
tle cable. 

3. A cable adjuster is fitted to the top ol 
the carburetor and another at the twist- 
grip. One throttle cable runs from the 
twist-grip to a junction box. There, it is 
connected to the oil pump cable and a 
shorter throttle cable which runs to the 
carburetor. There lore each cable must be 
adjusted. 



Adjusting flu* throttle cable Iree-plav with the ad¬ 
juster (t) and locknut (2). Turn the* adjuster hi direc¬ 
tion “A" to dec rease* Iree-plav, "H" to increase i Nt 1' 
models i 

4. After setting the idle speed, use the 
adjuster on the carburetor cap to give 1 
nun (0.04 in.) of cable Iree-plav. This can 
be measured by gentlv lifting the cable 
out of the adjuster. It should come out no 
more than this amount before the throttle 
slide begins to rise. Loosen the locknut 
and screw the adjuster clockwise (in) to 
increase the slack and counterclockwise 
(out) to decrease it. Tighten tin* locknut. 

5. Adjust the long throttle cable with 
tht* adjuster .it the twist-grip. This ruble 
should be adjusted to give 0.5-1.0 nun 
(0.02-0.04 in.) of frrr-plav (5*-10° ol grip 
rotation). 

b. On all model*, alter adjusting the 
throttle cable, start the engine and turn 
thr forks slowly from lock-to-lock, noting 
any variation in idle sjx*ed. If the revs 
change, eilher the cables are adjusted too 
tightlv, or are binding somewhere along 
their routing. 

7. Adjust thr oil pump cable. 



't hrottle cable twixt-ttnp adjustment Turn adjuster 
i 1) hi directum "A” to increase Irccplav . ”11" to 
dec lease , 


OIL TUMP CARLE (MT MODEM) 

NOTE: Adjust the throttle cable slack 
before attempting to adjust the oil 
ptnup cable. The oil pump <-able 
should be adjusted ubcucier the 
throttle cable i.\ adjusted. 



Oil line* lank fithntt ‘ 1 1 and oil pump case- cover (2» 
(Mb 125) 


1 Remove tlx* oil pump case cover. 

2. Fullv close the throttle twist-grip. 

3. Loosen the locknut on the adjuster 
above the oil pump, and turn the adjuster 
nut until the aligning marks on tlit** oil 
pump hotly and the control lever are 
aligned. 

4. Tighten the locknut on the adjuster. 
Open the throttle letting it snap to the 
closed position a few times. Recheck the 
oil pump cable adjustment. 



Oil pump ahtttutitt marks, cable adjuster (2> and 
ItK knnt (3) 


EROS T BRAKE 

L Use the cable adjuster on the brake 
plate to allow about 20-30 mm (0.S-1.2 
in.) of handlebar lever Iree-plav before 
the linings contact tlx* drum. This Ircc¬ 
plav is to be measured at the tip of the 
lever. 

2. Th is frrr-plav can be maintained as 
tlx* shoes wear bv using the adjuster at 
tlx* handlebar leve r 
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Front brake cable free-play should be adjusted so 
that the lever moves 0.8-1.2 in. Irefore the shoes 
contact the drum 


REAR BRAKE 

Use the adjusting nut on the end of the 
cable so that the brake pedal has 25 mm 
(1 in.) of free-play before the linings con¬ 
tact the drum. 

BRAKE: LIGHT SWITCH 

The switch should be cheeked for 
operation alter the brake is adjusted. The 
rear brake light switch is mounted in a 
slotted bracket and secured by locknuts. 
Moving the light switch up on the 
bracket allows the brake light to turn on 
sooner. Moving it down allows it to conic 
on later. Generally, the brake light 
should come on just as the linings contact 
the drum. 

FUEL SYSTEM 

1. Fuel system maintenance involves 
cleaning the peteoek and filter, cleaning 
or replacing the air cleaner, and cleaning 
the carburetor. 

2. The carburetor should be removed, 
disassembled, and cleaned every 4,0(X) 
miles. The procedures are outlined in 
“Fuel Systems.” 

3. The peteoek should be serviced 
even' 3,000 miles. Shut the fuel ofF, then 
unscrew and remove the peteoek sedi¬ 
ment bowl. Take out the fuel filter 
screen. Clean the parts in a solvent and 
reinstall. Check for leaks. 

AIR CLEAXER SERVICE 

The air cleaner should be serviced or 
replaced every 2-3,000 miles, depending 
on conditions. 

1. Raise the seat, remove the wing nut 
from the air cleaner cover and remove the 
cover. 

2. Remove the air cleaner element and 
wash it thoroughly in clean solvent. 

3. When the air cleaner has dried com¬ 
pletely, soak it in clean gear oil (SAE 
80-SAE 90) and wring oIT excess oil. 

4. Install the air cleaner, replace the 
air cleaner cover, and wing nut. On the 
MR175, and MT250, note that "FRONT” 
or "REAR” is marked on the element and 
must be installed correctly. 


CR Models 


The maintenance of CR Houdas is ba¬ 
sically the same as for the MT series; 
however, since the CRs are intended for 
competition use only, the maintenance 


Periodic Maintenance Schedule 

This maintenance* schedule is based upon average riding conditions. Machines subjected to 
severe use, or ridden in unusually dusty areas, require more frequent servicing. 



Regular Service Period 
Perform ut even/ indicated 
month or mileage intcriaf. 
uhicherer occur < first 

6 Month* 12 

3.000 Mlies 0.000 

Change transmission oil 

• 

Spark plug—Clean and ad|ust gap or replace as necessary 

• 

Contact point and ignition timing—Clean, check, and adjust or replace 

as necessary • 

Polyurethane foam air filter element—Clean and oil 
(Service more frequently if operated in dust) area) 

• 

Carburetor—Check, and adjust as necessary 

• 

Oil pump operation—Check 

• 

Cylinder head, cylinder, piston, piston rings and muffler—Decarbonize 

• 

Throttle operation—Inspect cable, check, and adjust free-plax 

• 

Clean oil tank filter 

• 

Clean fuel filter screen 

• 

Clutch—('heck operation, and adjust as necessary 

• 

brake shoes—Inspect, and replace if worn 

• 

W heel rims and spokes—Check Tighten spokes and true wheels, as 

necessarx • 

Inspect tires 

• 

Change fork oil 

• 

Swing arm bushing—Crc.ise. Check lor excessive looseness 

• 

Steering head bearings 

• 


Recommended Lubricants 


Oil tank 


Two-stroke oil 

Above 68° 1 SAT, 30, 10W-30, 20W 

11° F-(>S° F: SAM 10W-30 

Below !4 3 F: SAE 5W\ I0W' 

Premix 


Two-stroke oil. SAE *10 

Transmission 


SAE I0W-40 or SAE 10W-30 i all te mperatures) 

SAE 30 (above 59° F) 

SAE 20 or 20W ( 32 F-59 E) 

SAE 10W (below 32 s E) 

Front folks 


ATE 

Drive chain 


High-quality chain lube specifically developed for motorcycle 
drive c hains 

Wheel and steering head hearings 

Lithium or Molv-based hearing grease 

(’a hies 


Light motor oil 
(iraphitc -based lubricant 

Molx bdenum disulphide-based lubricant 
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procedures h 1 10 ill cl In* curried out much 
nioir often. Some standard values lor 
are as follows: 

125 milt*s (2 races) 


(SO miles (I race*) 
60 miles (1 race) 
190 miles (3 races) 
190 miles (3 races) 
310 miles (5 races) 
190 miles (3 races) 


parts replacement ; 

Piston ring's 
Spark plug 
Transmission oil 
Drive chain 
Cables 
Air cleanec 
Contact points 

(250) 

In addition, the mntorcxde should In* 
given a complete inspection before each 
race, some items to In* inspected are: 
Transmission Oil level 
Drixe chain lor tension and lubrication 
Axle nuts for tightness 
Spokes for tmhtness 
Rimloeks lor tightness 
Tire pressure 

Cables for lubrication and free-play 
Sprockets lor wear 

Frame for cracks: pay special attention 
to the steering lug, rear shock 
mounts, and engine mounts. 

Check even possible part for loose¬ 
ness. Pay special attention to the follow¬ 
ing: 

Engine mounting bolts 
Cylinder head nuts 
Footpeg nuts 
Axle nuts 


NOTE: Common tune-up procedures 
are explained in detail in “General In¬ 
formation .” 


Contact Breaker Points 


LOCATIOS 

On all models (except the CI)I CR125), 
the breaker points are located on the left¬ 
side of the crankshaft. 

1. CR250: Remove the left crankcase 
cover to gain access to the points. 

2. MT and MR models: Remove the 
magneto cover to gain access to the 
points. Cutouts are provided in the fly¬ 
wheel to allow the points to be cleaned 
and gapped. 

HEPIACEMEST 

MT and MR Models 

Two special tools are needed to re¬ 
place the contact breaker points. A rotor 
holder is used to hold the magneto rotor 
from turning while the nut is removed, 
and a special puller is used to pull the 
rotor off its tapered shaft. 

CAUTION: The rotor puller is essen¬ 
tial for this job. It is not ?rise to at- 
tempt to remot e the rotor in any other 
way. 

1. Remove the left crankcase cover, 
after remox ing the pinch-bolt and pulling 
the gearshift lex er off its shaft. The use ol 
an impact driver to remove and install 
phi]lips head coxer screw* is recom¬ 
mended 

2. Holding the magneto rotor xvith the 
special tool, or a suitable substitute, 
loosen and remove the rotor nut. 
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MT 125 

Ml250 

CR125 

CR250 

MRI75 

Fuel tank (gal) 

1 7 

2 2 

1.8 

1.8 

2.9 

Oil tank (qt) 

1.5 

II 

— 

— 

— 

Transmission (qt/cc) 

0 9/850 

0.9/850 

0 9/850 

0.9/850 

0.9/850 


1.0/1000 • 

1 0/1000 0 

1.0/1000 • 

1 0/1000 • 

1.1/1045 • 

Fork oil (ec/oz) 

115/19 

145/19 

135/4 6 

145/4.9 

145/4.9 


155/5.3 * 

155/5.3 * 

155/5.3 • 

165/5.6 * 

160/5.4 • 

Tire pressure (psi) 






Front 

21 

21 

14.2 

14 2 

14.2 

Rear 

21 

21 

14 2 

14.2 

14.2 


-Not applicable 

• After disassembly 


Upper and loxver triple clamp pinch- 
bolts 

Drixe chain adjusters 
Drixe chain guide roller 
I landlebar clamps 
Rear shock mounting bolts 


Tune-Up 



Removing the magneto rotor nut while securing the 
rotor (2) with the special bolder (1) 

3. Tighten the puller into the rotor to 
remove it from the crankshaft. Note the 
key fitted to the crankshaft. 

CAUTION: Sever use heat in an at¬ 
tempt to remove the rotor , since this 
may affect its magnetic properties. 
Handle the rotor with care: avoitl 
dropping or striking it, as this , too, 
will affect its magnetism. 



Removing the magneto rotor with the factors puller 


Check the fuel system for: 
Dirt in the float boxvl 
Clogged fuel tank vent tube 
Air cleaner lor contamination 
Air leaks 

Smooth throttle operation 


4. Disconnect the primary wire from 
the breaker point terminal, then remove 
the securing screw. Remove the old 
points set. 



MT models breaker points: securing screw (1). 
breaker point movable .inn (2). and primary wire 
terminal (3) 


5. Clean the contact surfaces of the 
nexv set of points to remove any protec¬ 
tive coating present. Install the points 
and reconnect the primary wire. 

6. Grease or oil the crankshaft ta|X*r 
slightly before fitting the rotor to make 
removal easier next time. Line up the slot 
in the rotor with the key in the crank¬ 
shaft. Push the rotor into place. 

7. Replace the rotor nut and torque to 
32.5-36.2 ft lbs while holding the rotor 
xvith the rotor holder. Check the ignition 
timing. 


CR250 

1. Remove the* left crankcase cover. 

2. Disconnect the primary wire at the 
breaker }X)int terminal and remove the 
securing screws. Remove tin* old points. 
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Point gap (1), securing screws (2), point plate (3), 
and adjustment slot (4) (CR250) 


3. Before installing new points, he 
sure to clean off the breaker point sur¬ 
faces with a solvent to remove any pro¬ 
tective coating. 

4. Install the new points, tightening 
the securing screws lightly. Reconnect 
the terminal primary wire. Be sure that 
the small nut is firmly secured. 

5. Adjust the point gap and recheck 
the ignition timing. 

GAPP1SG (CR250) 

Points should he filed (if necessary ) or 
cleaned before gapping. 

1. Remove the left crankcase cover. 
Clean and inspect the breaker points, re¬ 
place if the points are badly pitted. 

2. Remove the spark plug. 

3. Using the bolt on the end of the 
crankshaft, rotate the crankshaft coun¬ 
terclockwise until the points are open to 
the maximum. 

4. Using a feeler gauge measure the 
point gap. The correct gap is 0.3-0.5 mm 
(0.012-0.020 in.); if the gap is not in these 
limits, it will have to be corrected. The 
feeler gauge should lx* a light slip fit be¬ 
tween the points. 

5. To adjust the gap, loosen the two 
point securing screws, then with a screw¬ 
driver in the adjusting slot in the bottom 
of the breaker plate, move the breaker 
plate until the gap is correct. Tighten the 
lockscrews and recheck the gap. 

6. Whenever the point gap is checked 
or the points replaced, it is necessary to 
lubricate the point cam with a dab of 
grease or a drop of motor oil. 

7. Whenever the point gap is changed 
the ignition timing will have to be 
checked as point gap adjustment will af¬ 
fect igniton timing. 


Ignition Timing 


NOTE: Points must he cleaned and 
g upped (CR250) before checking the 
timing. Dirty points will cause inaccu¬ 
rate results. 

To properly time the engine, a device 
is needed to determine the piston posi¬ 
tion and another to find when the points 
open. A dial indicator is used for the first 
of these on the CR250; on MT models, 
timing marks are provided on the mag¬ 
neto rotor. 

Point opening can be determined with 
a test light with a 6-volt battery and 25-35 
watt bulb, or ohmmeter. 


CR250 

1. Remove the spark plug. 

2. Install a dial gauge into the spark 
plug hole. Slowly rotate the engine until 
the gauge indicates its highest reading 
and begins to reverse. The highest read¬ 
ing is top dead center. Turn the engine a 
few degrees in either direction to re¬ 
check your finding. Then zero the gauge. 





A dial gauge (1) is used to determine piston position 
(CR250) 


3. Turn the crankshaft clockwise 
(backwards) until the dial gauge reads 
about 2 mm (0.080 in.) before top dead 
center (TDC). The points will be fully 
closed in this position. 

4. Connect the ohmmeter so that the 
negative lead is connected to the engine 
or frame (ground) and the positive lead is 
connected to the points wire terminal. 
The ohmmeter should indicate zero re¬ 
sistance. Make sure that the meter is on 
the lowest possible scale. 

5. Turn the crankshaft in the coun¬ 
terclockwise direction. When the dial 
gauge indicates the piston is at 1.5 mm 
(0.059 in.) BTDC, the points should just 
begin to open. At this point the ohm¬ 
meter will indicate an increase in resis¬ 
tance. If the points open lx*fore the cor¬ 
rect position, the timing is too far 
advanced. If they open when the piston 
is past it, the timing is retarded. 

6. If adjustment is necessary, set the 
piston at 1.5 mm (0.059 in.) BTDC as in¬ 
dicated on the dial gauge. Loosen the 
three base plate locking bolts and rotate 
the base plate until the timing is correct 
as indicated by the ohmmeter. To ad¬ 
vance the timing, turn the base plate 
clockwise; to retard the timing, turn the 
base plate in the counterclockwise direc¬ 
tion. Tighten the three locking bolts and 
check the timing as described in Step 5. 



The base plate (1) is moved in either direction after 
loosening the three locking l>olts (2) to adjust igni¬ 
tion timing (CR250) 


CR125 

The CR125 is equipped with a capac¬ 
itive discharge ignition system (C.D.I.). 
This type of ignition does not use contact 
breaker points. To adjust the timing a 
stroboscopic timing light is necessary; 
also, some kind of tachometer will have 
to be used for l^est results. 

1. Remove the left crankcase cover. 

2. Remove the top bolt securing the 
stator to the crankcase. Check to see if the 
mark on the stator (this mark is exposed 
when the top bolt is removed) is aligned 



CHI25; Align tht* mark on the slutnr(t) wiflt the in¬ 
dicator on the crankcase (2) 


with the indicator on the crankcase. If 
not, loosen the bottom stator securing 
bolt and rotate the stator until the marks 
are aligned. Tighten the two securing 
lxilts. 

3. Connect the timing light following 
the manufacturer s instructions. Check to 
see if the “F” mark on the rotor is aligned 
with the timing mark on the stator; at 
6,000 rpm this will be 18° BTDC. 



CHJ25; The “F“ mark (t) should align with the 
mark on I he stator (2) at 6,000 rpm when checking 
timing with a slrolx* light 


4. If adjustment is necessary, loosen 
the two stator securing bolts. Using a 
screwdriver, placed in the grooves to the 
left of the top stator securing bolt, rotate 
the stator in either direction until the tim¬ 
ing is correct. Turning the stator clock¬ 
wise will adv ance the timing and rotating 
the stator counterclockwise w ill retard 
the timing. Tighten the two stator secur¬ 
ing bolts and recheck the timing. 

MT A.VD MR MODELS 

On these models the ignition timing is 
adjusted by changing the point gap. A 
test light with a bulb the same wattage as 
the headlight and a 6 volt battery will be 
necessary' to set the timing, while the 
best way to check the timing after it is set 
is with a stroboscopic timing light. 

I. Remove the three screws from the 
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magneto cover on 11 it- It*11 t rankeasr 
t«»\c*r and itMiuni' tin* cuvet 

2 Disconnect the stator toimn turn 
from tin- wiring ham* ss Connect one 
lead of tlu tt*st light to tin- statoi prmun 
wire (black white on tin* M l models or 
black yellow on MH models) and the 
other lead to the positive terminal of the 
battery. Connec t the negative terminal of 
the hatter> to any hare metal surface on 
the engine 01 frame. 



\ Iu*.u 11 114 Iit I >11 If> I tiMim c lid to tlu* M,it k white 
points pom.o\ wire* i 4 >. lfu*n to llu* |>ositive ImUitn 
lrrmiii.il ( 2 1 .mil tlu- halters to ground (3) is usnl (o 
determine \\lu*n the points oi>en (NtT moiltds) 

3. Remove the spark piny. 

4. Rotate the crankshaft eonnter- 
clockwise the light should go out just 
when the “F” mark on the rotor aligns 
with tlu* indicator on the crankcase cover. 



I lit* **F" mark on tin* rolor should align with tin* 111 - 
dir.itor on tin* cr.iiikc.isi* ( 2 ) .il llie insi.mt tlu - |xunts 
OJX‘11 


5. If adjustment is necessary, place tlu* 
"F” mark on the rotor in line with the in¬ 
dicator on the crankcase cover. Loosen 
the breaker plate screw and adjust the 
points so that they just open .it that point. 
Tighten the breaker plate screw and re¬ 
check the timing as described in Step f 


® CD 



Inals adjuslmg slot IK (mint gap (2 . .Mid jximls 
securing s« n-NN 1 1' MT models 


6. Cheek the point gap. Ii the max¬ 
imum gap is not within 0.2~0.b mm 
yO.OOS—0.02-1 in.) alter the timing is set. 
replace the tlu* points with a new set and 
readjust tin* timing. 

7. Replace tlu* spark plug and check 
tlu* ignition timing with a stroboscopic 
timing light. 


Carburetor 


Three adjustments to he made to the 
carburetor are lloat height, idle mixture, 
and idle speed. 

ADJCSTIXC FLOAT 11 LIGHT 

1. Remove the carburetor as outlined 
in “Fuel Systems.” 

2. Turn the carburetor upside down, 
and remove tlu* four float howl screws 
carefully lifting off the float howl. 

3. Remove the float how! gasket. 

4 Float height can he measured with a 
steel rule, a vernier caliper, or with the 
Honda gauge. Float height is defined as 
the distance from the float howl gasket 


yr NEEDLE 



Float height adjustment is measured as shown 

surface to the bottom of the float, when 
tlie tang of the float arm is just touch¬ 
ing the float needle. 

NOTE: ljower the float down until the 
tang just contacts the float needle 
without compressing the spring- 
loaded plunger. Hold the float in this 
position , then measure the float height. 

5. Compare the value obtained with 
the correct specification for your machine 
given at the end of this section. If the 
float height is too high or low, pull out the 
pin which holds the float in place, and 
bend the tang very slightly’ to correct 
the adjustment. 

NOTE: If float height is too high , head 
the tang aicay from the carburetor 
body. If too hue , bend it toward the 
carburetor body. 

6. Refit the float and recheek the ad¬ 
justment. 

CAUTION: Bend only the float tang 
to make an adjustment Do not hand 
the float arms. The floats must he level 
If the floats show different heights , the 
float assembly should he replaced. 
This indicates that the float assembly 
has been mishamlled. 


*• Float height will not he correct if 
the net •die is worn, or if there is foreign 
niattej on the needle seat. Refer to the 
Fuel Systems’ chapter for more infor¬ 
mation. 

ID1JC S PLED ASD MIXTVBE 

NOTE: These must be adjusted when 
the engine is at operating temperature. 
The throttle cable should he adjusted 
after making the idle speed and mixture 
adjustments. After adjusting the throttle 
cable, adjust tlu* oil pump cable. Both of 
these operations are covered in “Mainte¬ 
nance.” 

the cable has enough slack to allow tlu* 
throttle slide to he fully closed. 

2. Screw the pilot air screw in (care¬ 
fully) until it bottoms lightly , then turn it 
out the number ol turns shown in the 
"Tune-Up Specifications” chart. 



Fdol air adjustment screw ( 2 ) 


3. Start the engine. When operating 
temperature is reached, adjust the throt¬ 
tle stop screw (if necessary) so that the 
engine idles as slowly as possible. Then 
turn the pilot air screw in or out until the 
engine runs smoothly. It should not he 
necessary’ to vary the air screw more than 
V'i turn in either direction from the given 
setting. 



Idle adjustment (throttle stop) screw (I) 


4 Adjust the throttle stop screw so that 
the engine idles at the desired rpm. 

N()TE: If proper idling cannot be ob¬ 
tained using this method, either the 
fuel system is clogged with ihrt ( check 
petcoek , filter, float howl), there is an 
air leak ( manifold , cylinder head gas¬ 
ket, crankcase mating surfaces), or the 
engine has suffered mechanical dam¬ 
age (had rings, leaking seals). The car¬ 
buretor is the most likely .source of 
poor idling. Disassemble, clean, and 
insj>ect it. 

5. After idle speed and mixture arc set, 
adjust the throttle cable and oil pump 
cable as outlined in “Maintenance." 
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Tune-Up Specifications 



MT125 

MT250 

Cfli25 

CR250 

MR 175 

IGNITION 

Spark plug (standard) (NGK) 

B-8ES 

B-8ES 

BOEV 

BOEV 

B-8ES 

Spark plug gap (mm/in.) 

0.6-0.7/0.024-0.028 

0.6-0.7/0.024-0.028 

0.5-0.6/0020-0.024 

0.5-0.6/0.020-0.024 

0.6-0.7/0.024-0.028 

Ignition timing (BTDC) 

20° 

20° 

18° 

1.5 mm/0.059 in. 

20.5° 

Point gap (mm/in.) 

0.3-0.4/0.012-0.016 

0.3-0.4/0.012-0.016 

— 

0.3-0.5/0.012-0.020 

0.2-0.6/0.008-0.024 

CARBURETOR 

Float height (mm/in.) 

24.0/0.95 

200/0.79 

20.0/0.79 

24 0/0.95 

20.0/0.79 

Pilot air screw (no. turns out) 

IV, 

1M 

iy. 

iy. 

1U 

Idle speed (rpm) 

1400 

1500 

1800 

1800 

1400 


-Not applicable 


Engine and Transmission 


NOTE For engine component inspec¬ 
tion techniques and procedures , refer 
to “Engine Rebuilding ” under the 
General Information section. 

The following components may he ser¬ 
viced without removing the engine from 
the frame: 

a. Cylinder and piston; 

h. Clutch; 

c. Carburetor; 

d. Oil pump (MT series); 

e. Magneto and electrics; 

f. Gearshifter; 

g. Kick-starter (250 models). 

EXCISE REMOVAL AXD 
IS S TA LI A. TI OX 

MT125, CRI'25, and MR175 

1. Drain the transmission oil. Open 
the seat; turn the fuel petcock OFF, and 
disconnect the fuel line from the petcock 
by expanding the spring clip, moving it 
an inch or so down the fuel line and pull¬ 
ing the fuel line from the petcock. 

2. Remove the fuel lank rear mount¬ 
ing bolt, and the two mounting bolts lo¬ 
cated at the front of the tank. These 
should be removed complete with their 
collars and rubber bushing. 

3. Disconnect the exhaust pipe 
springs. Remove the two mufHer mount¬ 
ing bolts, then pull the exhaust pipe for¬ 
ward to free it from the cylinder and re¬ 
move it from the machine. 



Disconnect the fuel line (2), remove the Securing 
bolts (1) and remove the gas tank 




Remove the exhaust pijn- (I) by disconnecting the 
springs (2) and removing the bolts (3) 



Remove the lat h t able securing screw <2> to pull out 
the lat h cable (1 >. Rcinov e the intake mandold bolts 
(3) (MT models) 


Disconnecting the clutch cable from the clutch 
lifter lever (1) 


4. MT only: remove the tach cable 
securing screw from the right rear of the 
crankcase, and disconnect the tach cable 
from the engine. 


5. Disconnect the clutch cable from 
the engine by loosening the locknut on 
the cable adjuster at the engine and turn¬ 
ing the adjuster in as far as possible. Pull 



Magneto ktutor connector 1 1 ) and oil pumpeov-er (2) 



Disconnect the oil pump cable from the pump lever 
by removing the end pin (2>; disconnect the line 
from the oil tank arrow) 



Disconnect the tank oil line (1), brake pedal (3) and 
engine mounting bolts (2) 
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Front 

Broke 


Win 



ferent lengths and should he installed 
from the left-side of the frame in their 
proper positions; 

h. When installing the gas tank, he 
sure that the cables are routed prop¬ 
erly. After installation, cheek that all of 
the controls work without binding and 
especially that the throttle slide opens 
fulls and returns to the fully closed 
position with no trouble. Wet the end 
of the fuel line with a little gasoline 
and slip it over the petcock fitting. Se¬ 
cure it with the spring clip; 

e. The carburetor and hatters over¬ 
flow hoses should he routed between 
the engine and the swing arm and 
should end clear of all frame compo¬ 
nents; 

d. Install the drive chain, ensuring 
that the closed end of the masterlink 
spring clip faces the direction of chain 
rotation. Adjust the chain to the proper 
slack. 

e. When installing the exhaust pipe, 
slide the pipe over the exhaust pipe 
joint making sure that the gap in the 
exhaust ring is facing upward (MT 
only). Loosely secure the two mount¬ 
ing bolts, and install the springs hold¬ 
ing the exhaust pipe to the cylinder. 
Hook the ends of the springs to secure 
them in place. Now tighten the mount¬ 
ing holts securely. 

NOTE: If the exhaust pipe joint has 
been removed from the cylinder , a new 
gasket should he used behind it . 


ing holt, and the two mounting holts lo¬ 
cated at the front of the tank. These 
should he removed complete with their 
collars and rubber hushing. 

3. Disconnect the* exhaust pipe 
springs. Remove the two muffler mount¬ 
ing bolts, then pull the exhaust pipe for¬ 
ward to free it from the cylinder, and 
remove it from the machine. 

4. MT only: remove the tach cable 
mounting screw from the right rear of the 
crankcase, and disconnect the tach cable 
from the engine. 

5. Disconnect the clutch cable by 
loosening the adjuster locknut and run¬ 
ning the adjuster in to give as much slack 
as possible. Remove the clutch cable 
clamp stay and detach the cable end pin 
from the engine clutch lever. Remove the 
clutch cable from the engine. 



Removing flu* clutch cable sl.c\ from the engine (t) 
oil line banjo bolt (MT250) 


the engine clutch lexer back and discon¬ 
nect the clutch cable from the lifter lexer. 

6 Remoxe tin* fixe 6 nun screw s from 
the left crankcase cover and remoxe the 
cover. 

7. Disconnect the stator connector 
from the wiring harness. 

8. MT onlx; remoxe the txvo serexvs 
which set ore the oil pump cover and re¬ 
moxe the coxer. Raise the oil pump con¬ 
trol lexer and pull out the cable end pin, 
freeing the cable from the lexer. Unscrexx 
the cable adjuster from the crankcase. 

9 MT onlx: disconnect the oil line 
from the oil tank by expanding the spring 
dip and moving it back on the line until 
it dears the tank fitting. Then pull off the 
oil line, plugging the tank to prevent oil 
loss. 

CAUTION: Cover the open end of the 
oil line with a plastic hag secured with 
a rubber band to prevent dirt from en¬ 
tering the system. The oil pump cannot 
be disassembled for cleaning. 

10. Remove the drive chain masterlink 
spring dip, cover plate, and masterlink. 
Remoxe the drive chain from the motor¬ 
cycle. 

NOTE: Install the masterlink on one 
end of the chain so that it will not be 
misplaced. 

11. Remove the nuts from the six 
engine mounting bolts, leav ing the bolts 
in place. 

12. Remove the two bolts which se¬ 
cure the intake manifold to the cylinder, 
and pull the manifold and carburetor 
away from the cylinder. 

NOTE: It is not necessary to remove 
the carburetor from the manifold , but 
the curb and manifold must be placed 
out of the way to avoid damage when 
the engine is removed. 

13. Remove the rear brake pedal. 

14. Disconnect the spark plug lead 
from the plug. 

15. Slide the engine mounting bolts 
out from the left-side and remove the 
mounting plates. 

CAUTION: Take precautions that the 
bolt threads are not damaged as they 
are removed. 

16. Lift the engine out of the frame. 
NOTE: When the engine is removed, 
cover the intake port with a clean 
piece of rag to prevent the entry of 
foreign matter. 

IT. Installation is basically the reverse 
of the removal procedure. Note the fol¬ 
lowing points: 

a. Install the engine mounting 
plates as shown, securing the skid plate 
to the mounting plate. The three front 
engine mounting bolts are of three de¬ 



install ihe enguu* mounting plait's positioned in 
this way 
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Tilt' gap in the exhaust pipe ring (1) should face 
upward (MT models) 


MT250, CR250 

I Drain the transmission oil. Open 
the seat. Turn the fuel petcock OFF, and 
diseonnncct the fuel line from the ix*t- 
coek by expanding the spring clip, mov¬ 
ing it an inch or so down the line and 
pulling the fuel line from the jx'tcoek. 

2. Remove the fuel tank rear mount¬ 


6. MT only: disconnect the plastic oil 
feed line from the intake manifold. 

CAUTION: Cover the Often end of the 
oil line with a ftlastic bag secured with 
a rubber band (include the banjo holt 
and two washers) to prevent dirt from 
entering the system. The oil punif) can¬ 
not be disassembled for cleaning. 

7. Remoxe the five 6 mm screws from 
the left crankcase cover and remoxe the 
cover. 

8. Disconnect the stator connector 
from the wiring harness. 

9. MT only: remove the txvo screws 
which secure the oil pump cover, and 
remove the cover. Raise the oil pump 
control lexer and pull out the cable end 
pin, freeing the cable from the lexer. Un¬ 
screxx' the cable adjuster from the crank¬ 
case. 

10. MT only: disconnect the oil line 
from the oil tank by expanding the spring 
clip and moving it back on the line until 
it clears the tank fitting. Then pull of] the 
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(1) oil lank; (2) oil lank fitting, (3) oil pump case 
cover 



Remove (he oil pump cable ciul pin (2) to discon¬ 
nect the cable from the pump lever (l), then un¬ 
screw the cable adjuster (A) from the case 

oil line, plugging the tank to prevent oil 
loss. 

CAUTION: Caver the open end of the 
oil line with a plastic bag secured with 
a rubber band to prevent dirt from en¬ 
tering the system. The oil pump cannot 
be disassembled for cleaning. 

11. MT only: remove the right rear 
foot rest and rear brake pedal. 

12. Remove the drive chain masterlink 
spring clip, cover plate, and masterlink, 
and remove the drive chain from the mo¬ 
torcycle. 

NOTE: Install the masterlink on one 
end of the chain so that it will not be 
misplaced. 

13. Remove the nuts from the six 
engine mounting Ixdts, leaving the bolts 
in place. 



Remove the footrest bolt (2). then the brake pedal 
nut 



Front (t) and rear (2) engine mounting bolls 


14. Remove the two bolts which se¬ 
cure the intake manifold to the cylinder, 
and pull the manifold and carburetor 
away from the cylinder. 

NOTE: It is not necessary to remove 
the carburetor from the manifold , but 
the carb and manifold must be placed 
out of the way to avoid damage when 
the engine is removed. 

15. Disconnect the spark plug lead 
from the plug. 

16. Slide the engine mounting bolts 
out from the left-side and remove the 
mounting plates. 

CAUTION: Take precautions that the 
bolt threads are not damaged as they 
are removed. 

17. Lift the engine out of the frame. 
NOTE: When the engine is removed , 
cover the intake port with a clean 
piece of rag to prevent the entry of 
foreign matter. 

18. Installation is basically the reverse 
of the removal procedure. Note the fol¬ 
lowing points: 

a. Install the engine mounting 
plates as shown. The bolt holding the 
skid plate to the mounting plate is 
longer than the other three mounting 
bolts; 

b. When installing the gas tank, be 



Install the engine mounting plates in this manner 


sure that the cables are routed prop¬ 
erly. After installation, check that all of 
the controls work without binding and 
especially that the throttle slide opens 
full) and returns to the fully closed 
position with no trouble Wet the end 
of the fuel line with a little gasoline 
and slip it over the petcock fitting. Se¬ 
cure it with the spring clip; 

c. The carburetor and batter)’ over¬ 
flow hoses should be routed between 
the engine and the swing arm and 
should end clear of all frame compo¬ 
nents; 

d. Install the drive chain, ensuring 
that the closed end of the masterlink 
spring clip faces the direction of chain 
rotation. Adjust the chain to the proper 
slack; 

e. MT only: take care when install¬ 
ing the rear brake pedal that the brake 
pedal shaft seals are not damaged; 

f. When installing the exhaust pipe, 
slide the pipe over the exhaust pipe 
joint making sure that the gap in the 
exhaust ring is facing upward (MT 
only). Loosely secure the two mount¬ 
ing bolts, and install the springs hold¬ 
ing the exhaust pipe to the cylinder. 

Hook the ends of the springs to secure 
them in place. Now tighten the mount¬ 
ing bolts securely. 



Brake pedal shaft seals (1) and pedal (2) 


NOTE: If the exhaust pipe joint has 
been removed from the cylinder, a new 
gasket should be used behind it. 


Top End Overhaul 

CYUSDER HEAD , 

CYLINDER , ASD PISTOS 

Removal 

MT125, CR125 

Clean the engine thoroughly before 
beginning. 

1. Remove the fuel tank and the 
muffler as previously described in Steps 
1-3 under “Engine Removal and Installa¬ 
tion.” 

2. MI only: Remove the oil feed pipe 
from the cylinder. 



Disconnecting the nil line banjo boll (t) and 
washers (3) from the cylinder 


CAUTION: Cover the open end of the 
oil line with a plastic bag secured with 
a rubber band (include the banjo bolt 
and the two washers) to prevent dirt 
from entering the system. 

3. Disconnect the spark plug lead and 
remove the plug. 

4. Remove the two bolts securing the 
intake manifold. Loosen the air cleaner 
clamp on the carburetor and pull the 
manifold and carburetor away from the 
cylinder. 

5. Loosen the four cylinder head nuts 
one-quarter turn at a time in an “X” pat¬ 
tern. When all the nuts are loose, remove 
them and their washers from the studs. 
Carefully lift off the cylinder head, and 
remove the head gasket beneath it as 
well. 

NOTE: If the cylinder head will Jiot 
come off the cylinder , tap it at the bot¬ 
tom with a soft-faced mallet until it is 
free. Take care not to strike the cooling 
fins. 
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Top end assemblv <MT125) 


1 Spark plug 

2 Cylinder head nu» 

3 Cylinder head nul waiher 

4 Cylinder head 

5 Insert bar 

6 Rubber insert 

7 Cylinder 

8 E*haust pipe joint gasket 

9 Exhaust pipe joint 
10 Exhaust pipe ring 


I I. Seating bolt 

12. Cylinder head gasket 

13. Dowel pin 

14 Cylinder base gasket 

15 Piston rings 

16 Piston 

17 Piston wrist pin circlips 

18 Cylinder base stud 

19 Dowel pin 


7. Hemo\c* the wrist pin circlips \sith 
lieecllenose pliers. The rag should re¬ 
main in place while doing this to piesent 
one ol the* circlips from falling into the 
crankcase. 

Grasp the* piston \s ith one hand, and 
push out the wrist pin with a suitable 
drift. If the pin will not come out, the pis¬ 
ton crown tua\ he* heated, esenh and 
gently, with a propane torch. II the pin 
still resists, it is advisable to use a spe¬ 
cial tool to remove it. This consists of a 
steel band or bands which lit around the 
piston while* an attached screw device is 
used to push out the pin. 



Mull .i ratf mlo llit* crankcase <!' Iwlore lemov mg 
the wrist pin circlip* (21 from the piston <31 


8. When the wrist pin is about % in. 
out of the piston, grasp the exposed end 
with needlenose pliers, and pull it out 
until it is clear of the* connecting rod. 
Remove the piston from the engine. 

CAUTION: .Veter strike the wrist pin 

or attempt to use force to drive it out. 

The connecting rod may he bent in the 

attempt. 

9. Take out the needle bearing from 
the connecting rod small end. 

MT250, CR250, and MR175 

Clean the engine thoroughly lx 1 fore* 
beginning. The areas around the cylinder 
head and cylinder base gaskets are partic¬ 
ularly important. 

1. Remove the gas tank and mu (Her as 
described in Steps 1-3 under “Engine 
Removal and Installation.” 

2. MT only: Remove the oil feed line 
from the intake manifold. 



1xh)S(*ii I hr* cylinder head nuts (1) In tlu* order 
<hown, and remove the head 12) 


6. Loosen the cylinder base nuts and 
remove them along with their washers. 
Turn the engine over until the piston is at 
top dead center, then lift the cylinder up 
and off the* studs. When the cylinder 
spigot clears the crankcases, insert a 
( lean, lint-free rag between the cylinder 
and crankcases. This will catch am piece 
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of broken ring which ma\ drop out when 
the piston comes out of the* cylinder bore. 
Continue lifting up the cylinder until the 
pistons clear the bore, then place it in a 
safe place with the lower end up to await 
service. 



Remove lln> i vhmler l»*i*r mils, mid remove tlu* t \ I- 
inder < I ) 



Disconnect the t.ic h cable (1) .dter removing the 
securing screw (4), remove the hanjo Lilt (.1), mani¬ 
fold Lilts (5). and manifold (2) 


CAUTION: Cuter the open t ad of the 
oil line with a plastic hap secured with 
a rubber band (include the banjo bolt 
and both washers) to prevent dirt from 
entering the system. 
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v I. Spork plug 

2. Cylinder head nuU 

3. Flange nut 

4 Cylinder heod 
5. Insert bors 

6 Dampers 

7 Cylinder 

8 Exhaust pipe joint gasket 


9 Exhaust pipe joint 
10. Exhaust ring 
1 1. Spring plate 

12 14 mm plug 

13 Heod gasket 

14 Cylinder base gasket 

15. Piston rings 

16. Piston 


Top mil assembly MT250 1 


3. Disconnect the spark plug lead and 
remove the spark plug. 

4. Loosen the carburetor air cleaner 
clamp; remove the two bolts which se¬ 
cure the intake manifold, and pull the 
carburetor and manifold away from the 
cylinder. Remove the clutch cable from 
the cylinder clip. 

5. Remove the 6 mm nut from the 
head (MT and CR models). Loosen the 
four 8 mm cylinder head nuts one-quarter 
turn at a time, and in an “X” pattern. 
When all the nuts are loose, remove them 
and their washers from the studs. Care¬ 
fully lift off the cylinder head and remove 
the head gasket beneath it as well. 

NOTE: If the head docs not separate 
easily from the cylinder it may hr nec¬ 
essary to tap it at the bottom with a 
soft-faced mallet to free it. Take care 
not to strike the cooling fins. 

6. Turn the engine over until the pis¬ 
ton is at top dead center then lift the cyl¬ 
inder up until the cylinder spigot clears 
the crankcases. Insert a clean, lint-free 
rag between the cylinder and crankcase. 
Continue lifting the cylinder until the 



Remove (he cylinder head set Ixdt (2), ihen ihe cyl¬ 
inder head Ixdls (I) 



piston comes out of the bore. Place the 
cylinder in a safe place to await service 
with the bottom up. 

7. Remove the piston wrist pin circlips 
with needlenose pliers. The rag should 
remain in place while doing this to pre¬ 
vent one of the circlips from falling into 
the crankcase. Grasp the piston with one 
hand and push out the wrist pin with a 
suitable drift. If the pin will not come 
out, the piston crown may be heated, 
evenly and gently, with a propane torch. 
If the pin still resists, it is advisable to 
use the shop wrist pin removal tool. This 
consists of a steel band or bands which fit 
around the piston while the attached 
screw device is used to push out the pin. 

8. When the wrist pin is about % in. 
out of the piston, grasp the exposed end 
with a needlenose pliers, and pull it out 
until it is clear of the connecting rod. 
Remove the piston from the engine. 

CAUTION: Sever strike the wrist pin 
or attempt to use force to drive it out. 
The connecting rod may he bent in the 
attempt. 

9. Remove the small end needle bear¬ 
ing from the connecting rod. 

Inspection 

1. Piston diameter is measured 8 mm 
from the bottom edge of the skirt, perpen¬ 
dicular to the wrist pin. 

2. Cylinder bore is to be measured in 
four places: at the top, bottom, and just 
abov e the intake and exhaust ports. 

3. Refer to the charts at the end of this 
section for clearances and specifications 
of top end components. 

NOTE: After boring the cylinder , or 
whenever the rings are replaced , the 
cylinder should he honed so that a 
crosshatched finish is produced. Also , 
it is important that the edges of the 
ports he bevelled slightly. This can be 
done with some emery cloth. Use an oil 
stone or a small file to relieve the port 
ribs to the dimensions shown in the 
illustration. 


A 



5mm j_ 
(0.2in.) 



Port ril* (1) should be relieved as shown it the 
cylinder is bored 


SMALL ESD BEARISG SELECTIOS 
MR and CR Models 

The bearings are color coded either 
red, blue, or white while the connecting 
rod and wrist pin are marked by notches. 


NOTE: All 125 cc models have one 
notch on the icrist pin. 

If, for example, the wrist pin is 
notched, and the connecting rod has two 
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Removing the cylinder 
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Two notches 
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Him* 



Council mu roil notches (1), nccillc Inuring (2) anil 
wrist pm notch (3) 


notches, a blue coil rod bearing should be 
used. 

MR Models 

The small end bearing is identified by 
the number of notches on the top of the 
connecting rod. If the bearing must be re¬ 
placed, refer to the accompanying chart 
for the correct part no. of the replacement 
bearing. 



Tlu* locating pins (I) must fan* Iowan! the rear of 
the engine when the pislon is installed 


that the circlips are firmly seated in their 
grooves. 

6. Lightly lubricate the wrist pin, the 
piston rings, and the piston skill with 
two-stroke oil. 

7. Install a new cylinder base gasket, 
making sure that it is installed correctly. 

8. Place the piston at top dead center. 
Align the piston rings so that the ring 
ends are directly over the locating pins. 

9. Take up the cylinder, make sure 
that the cylinder walls are lightly coated 
with oil and fit the cylinder on the crank¬ 
case studs (250 and 175 cc moeels), or 
over top of the piston (125 cc models). 

10. Lower the cylinder over the piston 
while compressing the piston rings with 
your fingers until the piston has fully en¬ 
tered the bore. 

11. Make sure that the cylinder is 


Connecting rod small end I D identification 

(Small end bearing Hart No. 

One notch 

(20.01 -20.014 mm) 

91007-373-004 

91007-373-006 

Two notches 
(20.006-20.01 mm) 

91008-373-004 

91008-373-006 

Three notches 
(20.002-20.006 mm) 

91009-373-004 
91009-373-006 j 


CYUXDER HEAD, 

CYUXDER , A.YD PISTOX 

Installation (All Models) 

1. Refit the piston rings to the piston; 
note that on CR and MT models the top 
ring is the “Keystone” type. The top and 
bottom rings look almost identical but 
they are not interchangeable except on 
MR models as the top piston ring groove 
is also bevelled. Before installing the top 
ring, hold it on a straightedge: the bev¬ 
elled edge should be clearly visible. In¬ 
stall the rings with the manufacturer’s 
stamped mark (stamped near the end 
gap) facing i//>, and the end gap over the 
locating pins in the grooves. 

On MR models, both rings are “Key¬ 
stone” type. 

2. Refit the wrist pin to the piston. In¬ 
sert the wrist pin into the piston until 
about Vh in. of the wrist pin is visible pro- 

3. Place the piston over the connect¬ 
ing rod with the locating pins in the ring 
grooves facing the rear of the engine. 

4. Carefully line up the wrist pin 
with the connecting rod small end needle 
bearing, and push the wrist pin through 
until it is centered lxrtwcen the circlip 
grooves. 

5. New circlips must Ik* used. Refit 
them with needlcnosc pliers. Be sure 
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properly seated in the crankcase. On 125 
cc models, replace and tighten the cylin¬ 
der base nuts in an “X” pattern in incre¬ 
ments of a few ft lbs until the proper 
torque of 14.5-16.6 ft lbs is reached. 

12. Install the cylinder head gasket, 
placing a thin coat of oil on both sides to 
ensure a good seal. 

13. CR models only: measure the 
clearance between the top of the head 
gasket and the top of the piston crown 
with the piston at top dead center. The 
clearance on the CR125 should be 
1.3—1.7 mm (0.051-0.067 in.), and on the 
CR250, 2.0-2.5 mm (0.079-0.098 in.). 



OH inoilrk Measure tin* distance from the top of 
the he,id gasket (I) to the (op of the piston (2) when 
the piston is .it TI>C 


14. Refit the cylinder head, cylinder 


head washers and nuts and tighten tin* 
nuts in an "X” pattern in increments of 
2-3 ft lbs to the proix*r torque. 
Torqtfe lor 125 cc models is 14.5-16.6 ft 
lbs; for the 250 and 175 models, torque 
should be 14.5-18.1 It lbs. The 6 mm 
flange nut on 250 models should be 
torqued to 7.2-9.4 ft lbs. 

15. The remainder of the assembly 
procedure is the reverse of disassembly. 


Engine Case Assemblies 


MACXETO/ALTERXA TOR ASSEMBLY 
MT and MR Models 

Removal 

1 Remove the five phillips head 
screws from the left crankcase cover and 
remove the crankcase cover. 

2. Disconnect the electrical loads from 
the wiring harness near the rear of the 
fuel tank. 

3. Remove the bolt (on the 125) or the 
nut (on the 175 and 250) and washer se¬ 
curing the magneto rotor to the crank¬ 
shaft. When remov ing the bolt (or nut) it 
will be necessary to hold the rotor sta¬ 
tionary. The use of a rotor holder is pre¬ 
ferred; however, if the engine is still in 
the frame, it is possible to hold the rotor 
stationary by placing the engine in gear 
and applying the rear brake. If the engine 
has been removed, the rotor can be se¬ 
cured, after placing the transmission in 
gear, by holding the countershaft 
sprocket with the special tool, or by loop¬ 
ing a length of old drive chain around the 
sprocket and locking the chain in a vise. 

CAUTION: Do not attempt to secure 
the rotor by using a screwdriver or the 
like held against one of the coils 
through the windoics in the rotor , and 
do not attempt to pry the rotor from 
the crankshaft. Either of these ap¬ 
proaches may result in damage to the 
rotor or stator. 



Removing tin* rotor with the s|x*i.isil puller tl) 


4. Screw the rotor puller (Tool No. 
07933-0010000) for the 125 and 175 mod¬ 
els or (Tool No. 07933-3580000) for the 
250 into the rotor and pull the rotor from 
the crankshaft. Remove the woodruff key 
from the crankshaft using a punch if nec¬ 
essary. 

5. Remove the* phillips head screws 
securing the stator plate to the crankcase 
and remove the stator. 

6. MT models only: remove the screw 
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1. Magneto 

2. Slatar cmembly 

3. Breaker paints 


Magneto assembly (MT125) 

4 Rotor 7. Crankcase cover 

5. Rotor bolt 8 Magneto caver gasket 

6 Crankcase caver gasket 9. Magneto cover 


(phillips head) securing the neutral 
switch fixing plate, remove the plate and 
disconnect the wire from the switch. 
Refer to “Electrical System” for compo¬ 
nent tests. 



Disconnect the neutral switch wire (2). remove the 
stator (1) In removing the stator securing screws (3) 


Installation 

Installation is in the reverse order of 
removal. 

1. Make sure that no metal objects 
have become attached to the rotor mag¬ 
nets before installing the rotor, and be 
sure that the key and the key way line up 
before placing the rotor on the crank¬ 
shaft. A bit of grease smeared onto the 
crankshaft taper will ensure easy removal 
of the rotor next time. 

2. Draw the rotor down on the crank¬ 
shaft with the mounting nut (or bolt on 
125 models). Do not attempt to drive the 
rotor onto the crankshaft by force. 

3. Be sure that the rotor does not rub 
on the stator as it rotates. 

4. Check the ignition timing. 


CR125 


Removal 

1. Remove the five phillips head 
screws from the left crankcase cover and 
remove the cover. 

2. Disconnect the magneto electrical 
lead from the wiring harness under the 
fuel tank. 



Slalor securing IkjIIs (!) and st.Uor (2' 


3. Remove the rotor securing bolt and 
remove the rotor with the special rotor 
pulling bolt supplied in the Honda tool 
kit. 

NOTE: When removing the rotor holt 
it will be necessary to keep the crank¬ 
shaft from rotating. If the engine is in 
the frame place the engine in High 
gear and apply the rear brake while 
removing the holt. If the engine is out 
of the frame, place it in High gear and 
hold the countershaft sprocket with 
the factory Tool So. 07933-2160000 or 
by looping an old length of drive chain 
around the sprocket and locking the 
chain in a vise. 

4. Remove the two bolts securing the 
stator to the crankcase and remove the 
stator. Refer to “Electrical System” for 
component tests. 



Removing tlie rolor (1) with the puller (2) (CR125) 


Installation 

1. Installation is in the reverse order of 
the removal procedure, however note the 
following points: 

When installing the stator, line up the 
stator and crankcase marks to give a 
rough approximation of ignition timing; 

a. Make sure that no metal objects 
have become attached to the rotor mag¬ 
nets before installing the rotor, and be 
sure that the key and the key way line 
up before placing the rotor on the 
crankshaft. Some grease applied to the 
crankshaft taper will make rotor re¬ 
moval easier the next time; 

b. Draw the rotor down on the 
crankshaft with the mounting bolt. Do 
not attempt to drive the rotor onto the 
crankshaft by force. 

c. Be sure that the rotor does not rub 
on the stator as it turns. 

d. Check the ignition timing. 

CR250 


Removal 

1. Remove the five phillips head 
screws from the left crankcase cover and 
remove the cover. 

2. Disconnect the electrical leads from 
the wiring harness. 

3. Remove the three stator securing 
screws, and remove the stator from the 
engine. 



Removing the rolor (1) with the removal l>oll (2) 
(CR250) 


4. Remove the securing bolt from the 
rotor holding the crankshaft as described 
in the previous section (Step 3); then re¬ 
move the rotor with the special bolt sup¬ 
plied in the Honda tool kit. 

Installation 

1. Installation is in the reverse order of 
the removal procedure, however note the 
following points: 

a. Make sure that no metal objects 
have become attached to the rotor mag¬ 
nets before installing the rotor, and be 
sure that the key and the key way line 
up before placing the rotor on the 
crankshaft. 

b. Draw the rotor down on the 
crankshaft with the mounting bolt. Do 
not attempt to drive the rotor onto the 
crankshaft by force. 

c. Be sure that the rotor does not rub 
on the stator as it turns. 

d. Check the ignition timing. 

COUSTERSHAFT SPROCKET 

All Models 

To remove the countershaft sprocket, 
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remove thr two holts inmi the sprocket 
and rotate tin* loikplate until the tabs on 
tlu* pl.itt* line up with the slots m the 
eountershalt. Pull the loi kpl.ite and 
sprocket trom the eountershalt When re* 
fitting the spun kit. install the lockplate 
on the eountershalt, then rotate the plate 
until the holt holes hue up. Install the 
two holts and torque to 5.S-N.7 it lbs 



( ountershait sprocket. I<xkpl.itc. ami bolts 


OIL PI SIP 

MT Models 

Removal 


in the crankcase. Be sure to line up the 
slot on the dri\eshaft w ith the tab on the 
oil pump. Push the pump on by hand 
until it is perlectlv united \\ ith the crank¬ 
case, and secure it with the two mounting 
screw s. 

•1 Connect the engine oil Iced line to 
the pump w ith the* banjo bolt. 



NOTE: The oil pinup should net er be 
remoi ed unless necessary. It cannot be 
rebuilt, and therefore must be re¬ 
placed i f defective. 

1. Disconnect the chain; remove the 
left crankcase cover, and the oil pump 
case cover. 

2. Remove the left-side plastic cover, 
and disconnect the oil line from the oil 
tank. Plug the tank to prevent oil leakage. 

3. Raise the pump control lever, re¬ 
move the control cable end pin, and dis¬ 
connect the cable from the pump. 

4. Remove the banjo bolt and two 
mounting screws from the pump. Re¬ 
move the pump by pulling it up and out. 



Remove ihe oil pump (1) after disconnecting the 
banjo Ih»Ii (2) Anil mounting screws (3> 


Installation 

1. Slip the oil pump feed line over the 
fitting on the oil pump and secure with a 
spring clip. 

2. Pass the oil line through the inlet 
grommet hole and pull it towards the oil 
tank. 

3. Fit the pump drive into the opening 



When installing the pump, the slot in lhe dnwshaft 
1 must engage the tab on the oil pump (2 


Ensure that the oil tank line 2' is set ured with a 
spring clip t) 

5. Connect the oil line to the oil tank 
and secure it with a spring clip. 

6. Connect the oil pump control cable. 

Bleed the oil pump as described in “Lu¬ 
brication System.” Adjust the oil pump 
cable so that the lines on the pump and 
on the control lever are aligned when the 
throttle is closed. 

CLUTCH 

125 and 175 Models 

Removal 

1. Drain the transmission oil. 

2. Remove the rear brake pedal pivot 
shaft, and rear brake pedal. Remove the 
pinch-bolt from the kick-starter and re¬ 
move the kick-starter from its shaft. 



Removing Mu* brake jx»dal pivot boll (1). Remoxe 
the kick-starter alter taking off the pmch*bolt <31 


3. Remove the clutch adjuster cap 
from the right crankcase cover. Loosen 



Disconnet ling the clutch cable, loosen the locknut 
(t b and back of! the adjusting screw (2*. loosen the 
adjuster locknut (3). disconnect I he cable end (51 
Irom the lever The arrow indicates the spcHfcl 6 
mm Ih>Ii 
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the locknut on the adjuster and back off 
the adjuster bv turning it coun¬ 
terclockwise. 

4 Loosen the locknut and adjusting 
nut on the dutch cable adjuster, and dis¬ 
connect the clutch cable irom the level 
on the right crankcase cover. 



Full the litter shaft out alioul ^ its total length '1 
and 2). remove the cover st rews and ihe cover (3) 


5. Unhook the return spring from the 
lifter shaft, then remove the special 6 mm 
bolt from the cover. 

6. Remove the ten phi Hips head cover 
mounting screws from the right crank¬ 
case cover. An impact driver should be 
used. While keeping the lifter shaft 
pulled up about Vi its total length, re¬ 
move the right crankcase cov er and cover 
gasket. 

NOTE: Place a pan beneath the cover 
before removing it to catch any re¬ 
maining oil. 



Removing tlu* clutch pressure plate Ixilts (1), the 
pressure plate (2) and push rod (31 



Pressure plate (] 1, 12.5 mm thrust washer (2), thrust 
needle l>earing (3). clutch pushnul (4' (125 models) 


7. Loosen the six clutch pressure plate 
bolts evenly to avoid deforming the pres¬ 
sure plate, then remove the springs, 
washers, and pressure plate. Remove the 
clutch push rod, thrust needle bearing, 
and 12.5 mm thrust washer from the pres¬ 
sure plate. 
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Countershaft sprocket holder in place Removo thc- clutch housing and kick-starter 

(2) and 20 mm fhrust washer (1) 




8. Secure the countershaft sprocket, as 
illustrated, using either the sprocket 
holder (Tool \o. 07922-3570000) or a 
suitable substitute. Place the transmis¬ 
sion in First gear, bend back the locking 
tabs on the clutch hub 16 mm lockwasher 
and remove the locknut with a 22 mm 
socket. 


thrust washer and starter shaft on the 
mainshaft, then install the clutch housing 
onto the starter shaft. 


Make sure that the oil grooves in the friction discs 
(1) are positioned as shown (2> 


CR models. Install the thrust washer (1) and tin* 
starter shaft 2) 

4. Install and secure the clutch hub* 
making sure that the splined thrust 
washer is in place, and the locking tab of 
the lockwasher is seated in the attaching 
hole in the clutch hub or in the groove in 
the mainshaft on CR models. Secure the 
locknut and bend the side of the lock- 
washer opposite the locking tab up 
against the Hat side of the nut. 

The locknut should be torqued to 
28.9-36.2 ft lbs. 

5. Install a friction disc, then a steel 
plate, then a friction disc, and so on, mak¬ 
ing sure that the oil grooves on the disc 
are positioned as shown in the accom¬ 
panying illustration. 


Bend down die locking tab on the washer (2), and 
remove the locknut (1) 


NOTE: If the engine is still in the 
frame the countershaft sprocket can he 
held by placing the transmission in 
gear and applying the rear brake while 
unscrewing the clutch hub locknut. If 
it has been removed, a length of old 
drive chain can be looped around the 
sprocket and the chain locked in a vise. 
9. Remove the clutch hub and the fric¬ 
tion discs and steel plates; then remove 
the 20 mm splined washer and the clutch 
outer housing, kick-starter gear, and the 
20 mm thrust washer. 


Splined thrust washer (1), clutch hub (2), and clutch 
outer housing (3) 

Installation 

1. Installation is in the reverse order of 
removal. 

2. I25’s only: Install the 20 mm thrust 
washer on the mainshaft, then install the 
clutch outer housing so that it is in mesh 
with the primary drive gear and the 
starter idle gear. 

3. CR models only: Install the 20 mm 


6. Install the 12.5 mm thrust washer, 
the roller bearing thrust washer, and the 
clutch pushrod in the pressure plate. In¬ 
stall the adjusting screw and locknut into 
the pushrod. 

7. Install the pressure plate, clutch 
springs, spring washers, and pressure 
plate bolts. Torque the pressure plate 
bolts to 5.8-8.7 ft lbs. Do this gradually, 
and in a cross pattern. Install a new cover 
gasket. 

8. With the pushrod positioned as 



Fit the thrust washer (1), needle hearing thrust 
washer (2), and pushrod (3) to the pressure plate (4) 

shown, install the right crankcase cover 
holding the lifter shaft out of the cover by 
V 2 its length. Refit and secure the cover 
screws. 



Position the pushrod (1) .is shown lx i fore installing 
the right crankcase cover 



When installing the crankcase cover, the clutch 
lever (2' should In* positioned as shown, while the 
pushrod 1) should appear as shown in the inset 
when viewed from the clutch adjustment plug hole 

250 Models 

Removal 

1. Drain the transmission oil. 

2. Remov e the right foot rest and brake 
pedal. Remove the pinch-bolt from the 
kick-starter and remove the kick-starter 
from its shaft. 

3. Remove the eight phillips head 
mounting screws from the right crank¬ 
case cover and remove the cover and gas¬ 
ket. Use an impact driver to remove the 
screws. 

NOTE: When the cover is removed the 
oil remaining in the right-side will 
drip out , therefore it is recommended 
that you remove the skid plate and 
place a pan under the right-side of the 
engine to collect the oil. 

4. Loosen the six clutch pressure plate 
bolts evenly to avoid deforming the pres-, 
sure plate, then remove the washers, 
clutch springs, and pressure plate. 

5. Remove the clutch adjuster locknut, 
adjuster screw, and pressure plate center 
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1 Dipstick 

2. Adjuster cap 

3. Special bolt 

4. Right crankcose cover 

5. Clutch pressure plate bolt 

6. Adjuster locknut 

7. Adjuster screw 


ClukIt .iiul crankcase cover assembly 
8. Clutch spring 
9 Pressure plote 

10. Center piece 

11. Pushrod 
1 2. Friction discs 
1 3. Steel plotes 
14. Hub locknut 


MT250) 

15 lockwosher 
16. Hub 

17 Splined thrust washer 

18 Clutch housing 
1 9. Thrust washer 


Engage llu* locking tab on the lockwasher (11 into 
the attaching hole in the clutch hub (2) 

2. Position the thrust washer on the 
mainshaft, then install the clutch housing 
so that it is in mesh with the primary 
drive gear and the starter idler gear. 

3. Install and secure the clutch huh 
center making sure that the splined 
thrust washer is in place, and that the 
locking tab of the lockwasher is seated in 
the attaching hole in the clutch hub. Se¬ 
cure the locknut and bend the side of the 
lockwasher opposite the locking tab up 
against a Hal side of the nut. 

The locknut should be torqued to 
28.9-32.5 ft lbs. 

4 Install a friction disc, then a steel 
plate, then a friction disc, and so on, mak¬ 
ing sure that tin* oil grooves on the disc 
are positioned as shown in the accom¬ 
panying illustration. 


Pressure plate tenter piece (I) anti pressure pkite 


Remove the needle roller l>enrings (1), 29 mm 
spacer (2), and thrust washer (3) (CR250) 

Installation 

I. Assembly is in the reverse order of 
disassembly. Use new gaskets and lock- 
washers. 


Clutch pressure plate (t), center piece (2), anti ad¬ 
justing screw and locknut (3 and 4) 

6. Install the pressure plate, clutch 
springs, spring washers, and pressure 
plate bolts; torque the pressure plate 
holts to 5.8-8.7 ft lbs, gradually and in a 
cross pattern. 


Be sure to IhmkI up the tab on the lockwasher (2} 
after tightening the huh nut Install the friction 
discs so that the oil grooves are positioned as shown 
( 2 ) 

5. Install the center piece into the 
pressure plate, then install the adjusting 
screw and locknut on the pressure plate. 
Install the clutch pushrod (if it has been 
removed) with the spherical end towards 
the pressure plate (the other end is Hat). 


dutch adjusting screw locknut <1). adjusting screw 
i2), pressure plate bolls (3), and pressure plate (4) 

piece from the pressure plate. 

6. Secure the countershaft sprocket 
using either the sprocket holder (Tool 
No. 07922-3570(X)0) or a suitable substi¬ 
tute. Place the transmission in First gear, 
bend back the locking tabs on the 18 mm 
lockwasher and remove the locknut from 
the hub center with a 27 mm socket. 
NOTE: If the engine is in the /rume, 
the countershaft sprocket can be se¬ 
cured by placit ig the transmission in 
Hear and applying the rear brake . //re¬ 
moter/ from the frame, a length of old 
drive chain can be looped around the 
sprocket anil clamped in a vise. 


Removing ihe clutch housing (1) and thrust washer 
(2) from the shaft 

7. Remove the clutch huh and the fric¬ 
tion discs and plates; then remove the 22 
mm splined thrust washer and clutch 
housing, and 25 mm thrust washer (NIT 
only). 

8. CR models only: Remove the two 
needle roller hearings, 29 mm spacer and 
25 mm thrust washer. 
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1. Pressure plate bait 

2. Washer 

3. Clutch spring 

4. Locknut 

5. Adjuster screw 

6. Center piece 

7. Pressure plate 

8. Friction disc (seven) 

9. Steel plate (six) 

10. Locknut 


11. Lackwasher 

12. Clutch hub 

13. Thrust washer 

14. Clutch housing 

15. Needle bearings 

16. Spacer 

17. Thrust washer 

18. Pushrad 

19 Clutch lever 

20. Clutch lever spring 


0 ) ( 0 ) 


Clutch assembly (CH250) 


PRIMARY GEAR 
All Models 

NOTE: The clutch should remain in 
place when removing the primary 
gear. 

1. Remove the right crankcase cover as 
descril>ed in the “Clutch” section. 

2. While holding the gear from rotating 
with the drive gear holder (Tool No. 
07924-3600000) or a suitable substitute, 
remove the 8 nun special bolt. If the 
holder is not available, the bolt can be re¬ 
moved by placing the transmission in 
gear and applying the rear brake or hold¬ 
ing the countershaft sprocket. 

3. Remove the primary' gear from the 
^crankshaft. 



KICK-STARTER 
125 and 175 Models 

Removal. 

1. Remove the right crankcase cover 
and clutch as described in the “Clutch” 
section. 

2. MT only: remove the three screws 
from the oil guide plate and remove the 
plate. 

3. Remove the 15 mm snaj>ring from 
the kick-starter idler gear and remove the 
idler gear. 

4. Remove the 17 mm thrust washer 
from the starter shaft. Remove the starter 
ratchet gear and 22 mm thrust washer. 



Removing the oil guide plate (I) securing screws (2) 
(MT125) 



Remove the 17 mm thrust washer from the starter 
shaft (4), the ratchet gear (3), the snap-ring (1) and 
kick-starter idle gear (2) 


5. Remove the starter pawl retainer 
with a thin screwdriver, then remove the 
starter pawl. 



Remosing the starter pawl retainer (2). (3) is the 
starter pawl 


6. To remove the starter return spring 
or the starter shaft assembly, the crank¬ 
case halves must be split. For further dis¬ 
assembly refer to “Crankcase Compo¬ 
nents.” 


l.NSPEC ! ION 

1 Check the kick-starter pawl for 
chipping or wear. 

2. 1 aspect the inside of the ratchet 
gear for wear and the outside for chipped 
or missing teeth. 

3. Inspect the splines on the kiek- 
starter shaft and the kick-starter lever; if 
they arc damaged or tom, replace the 
shaft and lever. 

4. Check the pawl spring retainer for 
weakness. 


Removing the primary gear lx>lt with the special 
holder (3) in place 



Removing the primary gear (1) 


4. Installation is the reverse of the re¬ 
moval procedure. Tortjtie the gear bolt to 
the correct specification given in the 
“Engine Torque Specifications” chart at 
the end of this section. 


d> 



Kick-starter assembly (MT125) 


1 Kick-starter lever 

2 Pinch-bolt 

3. Thrust washer 

4. Ratchet gear 


5. Thrust washer 

6. Starter pawl spring 

7. Kick-starter pawl 
8 Kick-starter shaft 


9. Thrust washer 
10 Return spring 
11. Pinch bait nut 
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5. Check the condition of the kick- 
starter shaft oil seal in tin* crankcase 
cover. Replace it if it leaks or i> torn or 
otherwise damaged. 

I\sl ALI.A 1ION 

1 Install the starter pawl into the kick- 
starter shaft The round surfaces should 
face outward Install the starter pawl re¬ 
tainer spring clip. 

2. Replace the 22 mm thrust washer, 
ratchet gear, and 17 nun thrust washer. 

3. MT models onlv. replace the oil 
guide plate and secure it with three 
mounting screws. 

250 Models 


Removal 

1. Remove the right crankcase cover as 
described in the “Clutch’* removal sec¬ 
tion. 



Kiik.-sl.u1rr shaft ,issrmi»l> (250 models) 


1 Kick-jtoMer ihafl 

2 Pawl 

3. Set jpring 

4 Thru»t wajher 

5 Rotchet gear 
6. Thrwtf waiher 


7. Return spring retainer 

8. Snap ring 

9 Thrust wesher 
10 Return spring 
11. Washer 



Removing tin* kick-starter return spring il) anil 
ku k-stnrter assemhb (2) 

2. Remove the kick-starter return 
spring, and pull the kick-starter shaft as¬ 
sembly from the right crankcase. 

3. To disassemble the kick-starter as¬ 
sembly, remove the 18 mm washer, 22 
mm snap-ring, the return spring retainer, 
thrust washer, and the kick-starter ratchet 
gear. 



Krnim mg I hr kirk-starter shaft snap-ring (1) let rr- 
movr dir rrluni spring rrt.iinrr (2». .md ratchet gr.tr 
( 1 ) 
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4 Remove the pawl set spring, 22 mm 
thrust washer, and the kick-starter pawl 
from the kick-starter shaft. 



Kick-starter shaft (1). srt spring (2), pawl (3), and 
ratchet gear (4) 

5. The kick-starter idle gear can he re¬ 
moved once the dutch is removed. Re¬ 
move the 17 nun snap-ring and pull the 
idler gear from its shaft. 

Inspection 

1. Check the kick-starter pawl for 
chipping or wear. Replace if necessary. 

2. Inspect the inside of the ratchet 
gear for wear and the outside gear for 
chipped or missing teeth. Replace if nec¬ 
essary. 

3. Inspect the stopper bolt for wear; 
check that it is tight in the crankcase. 

4 Inspect the splines on the kick- 
starter shaft and kick-starter lever; if they 
are damaged replace the shaft and lever. 

5. Inspect the condition ol the oil seal 
m the right crankcase cover. Replace 
with a new item if it is cracked, cut, or 
deformed in any way. 

6. Inspect the pawl retainer for weak¬ 
ness; it should he a tight fit on the starter 
shaft. 


Installation 

1. Place the 16 mm washer on the end 
of the starter shaft and install the shaft 
into the crankcase. 

2. Install the starter pawl into the shaft 
and secure it with the starter pawl re¬ 
tainer spring. 

NOTE: When installing the pawl the 
curved side faces outward. 

3. Install the 22 mm thrust washer. In¬ 
stall the return spring retainer as shown 
so that the arm on the retainer faces up 
when the pawl rests against the stopper 
holt. Secure it with the spring clip. 

NOTE: Be sure that the ratchet gear 
rotates when the pawl rests against the 
stopper holt. This is the only position 
it should rotate in. 



Tlu* ami on the return spring rrt.iinrr (1) should 
facr up w lit'ii thr jmwl (3) rrsts against thr stopper 
holt (2) 

4 Install the return spring and 18 mm 
washer. 


OIL I'CUr DRIVESHAFT 
ASD TACHOMETER GEAR 

MT Models 

Removal 

1. Remove the right crankcase cover as 
described in the "Clutch" removal sec¬ 
tion. 

2. Remov e the oil pump driveshaft; re¬ 
move the 10 mm snap-ring and remove 
the drive gear from the driveshaft. 



Oil pump driveshaft and gear assemhlv Thr worm 
gear (2) on the shaft drives the tachometer 


3. Disconnect the tachometer cable 
from the crankcase. Push the tachometer 
drive gear from the crankcase by pushing 
it out from the bottom. The oil seal, thrust 
washer, and tachometer gear collar will 
come out with the tachometer drive gear. 



Removing the tachometer gear (If from the crank¬ 
case 


Inspection 

1 Inspect the gear teeth for wear; re¬ 
place if any are worn, chipped, or broken 
Check the collar for wear. The oil seal 
should he replaced if damaged. 



Tachometer drive gear (1), collar (2), thrust washer 
(3), and oil seal (4) 

Installation 

I. Install the oil pump drive gear onto 
the oil pump driveshaft and secure with 
the 10 mm snap-ring. 

2 Place the tachometer gear collar, 
thrust washer, and oil seal on the tachom¬ 
eter drive gear. Push the tachometer 
drive gear into place using the tachome- 
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3. Check the pawl return spring for 
cracks, bent or deformed ends, and re¬ 
place d necessary. 

4. The gearshift spindle oil seal is fit¬ 
ted into the left crankcase half. If it leaks, 
pry it out with a small screwdriver and 
press a new seal into the case. 


Gearshift return spring pin (l). stopper arm collar 
(2), stopper arm (3) 


Installation 


1. installation is in tile reverse order ot 
removal. 

2. Install the shift drum stopper spring 
to the drum stopper arm, then install the 
drum stopper arm, washer, and collar so 
that the longer threaded part of the collar 
points inward. Secure tin* collar while 
holding it steady with a screwdriver. 


1. Shift fork ihoft (2) 

2. Gearshift fork (center) 

3 Gearshift fork (right) 

4 Gearshift fork left) 

5. Gearshift spindle 

6 Gearshift return spring 

7. Bushing 

8. Gearshift lever 
9 Pinch bait 

10. Ratchet pawl 


Gearshift assembly (125 models) 

11 Pawl plunger (2) 

12 Pawl plunger spring 2 

13. Drum shifter 

14. Ratchet pawl 

15 Nul 

16 Neutral stopper spring 

17 Neutral stopper arm 

18 Drum stopper arm collar 

19 Shilt drum stopper arm 
20. Drum stopper washer 


21 Shift drum Stopper arm spring 

22 Shilt drum 

23 Kick-starter return pin 

24 Washer 

25 Nut 

26. Shifter return spring pin 

27. lackwosher 

28. Lackwosher 

29. Guide plate 


ter cable as a guide. 

3. Push the oil pump driveshaft into 
place. Be sure that is meshed with the oil 
L pump. 


SHIFTER M EC HAS ISM 

125 Models 


Reutov mg the shifter spindle (1) 

3. Remove the shift drum stopper 
plate, neutral stopper, and drum shifter. 
When removing the drum shifter, take 
care not to drop the pawl plunger and 
plunger spring. 

4 Remove the drum stopper arm col¬ 
lar and drum stopper arm. 

Inspection 

1. Clean all parts in a suitable solvent. 


Removing the drum shifter stopper plate (1), neutral 
stopper (2). and drum shifter (3) 


Drum shifter (1), plunger spring (2). pawl plunger 
(3), and pawl (4) 

then blow them dry. Inspect all parts for 
signs of damage or wear, replace them as 
necessary. 

2. Inspect the shift spindle for wear, a 
bent condition, torn or worn splines, the 
springs for a collapsed, bent or damaged 
condition, and the pawl plunger and 
ratchet pawl for wear, damage, or rough 
motion. 


SlopjxT ami collar (1), vt asher 2). drum stopper arm 
spring 3). and drum slopjx r ami (4) 

3. Inst.ill the neutral stopper arm 
spring, then install the stopper arm to the 
drum stopper arm collar w ith a screw¬ 
driver. 

4. Install the ratchet pawl with the 
wider part facing the inside as shown in 
the accompanying illustration. Make sure 
that the ratchet pawl operates correctly, 
then assemble it to the drum. 


installing the neutral stopper arm (1) and spring (2) 


5. Install the drum shifter, after assem¬ 
bling it, so that the punch mark is facing 
the gearshift a nil stopper pin as shown in 
the accompanying illustration 


Removal 

1. Remove the right crankcase cover, 
itul clutch assembly as described in the 
’Clutch” section. 

2. Remove the gearshift lever and pull 
he spindle out ol the case. 
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Lint' up tin* mark on (lie (hum slntler with tin* 
ye.trsliitt arm stopper pm ii|xm installation 


Install the drum plate (1l 


6. Assemble the drum plate to the 
drum stopper arm collar, then insert the 
plate pawl between the drum and the 
drum shifter. Secure the plate with a 6 
min screw on top and a nut on the bottom. 
Stake the screw to secure it. 

7. Assemble the shilter return spring 
and shifter spindle as shown in the ae- 



U) 


a> 


(•rarsliill spindle (1). and irturn spotty (2) jx» 
tinned lor installation 


company ing illustration. The center of 
the shilter spindle should he in line with 
the punch mark on the drum shifter. The 
ends of the return spring must firmly 
engage their pin. 
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250 Models 

KkmmyA h 

1. Hemove the right crankcase cover 
and clutch assembly as described in the 
"Clutch*’ section. 

2. Kcmovc the gearshift lever. 

3. Disengage the gearshift arm from 



ItetnoMny the yearshdt spindle alter disenyaymti 
the arm (I) Irom the shdt drum 


the shift drum and pull the shift spindle 
out. 

4. Hemove the drum stopper and the 
neutral stopper arms. 

Inspection 

1. Clean all parts in a suitable Solvent. 

2. Check all springs for a weak condi¬ 
tion and replace as necessary. Check the 


pawl return spring for cracks, or bent or 
damaged spring ends, anil replace ifdam- 
aged 

3. Check the shift spindle for a bent 
condition, or worn or damaged splines. 
Cheek the gearshift arm The arm must 
not he bent or have worn fingers. 

I The oil seal for the gearshift spindle 
is fitted into the left crankcase half. If it 
leaks, pry it out with a small screwdriver, 
and press a new seal into the case. 


l \s l AI.LATION 

1. Installation is in the reverse order of 



Neutral .ind drum s(op|x*r assemblies 

1. Drum Hopper orm spring 

2 Drum Hopper wosher 

3 Drum Hopper orm 

4. Collor 

5. Neutrol Hopper orm spring 

6 Collor 

7 Neutral Hopper orm 

8 Wosher 



1 Bolt 

2 Shift drum Hopper wosher (2) 

3 Neutrol stopper orm 

4 Neutrol stopper collor 

5 Neutrol stopper orm spring 

6 Georshift fork shoft 

7 Georshift lork (right 

8 Georshift fork (left 

9 Bolt 

)0 Drum stopper orm 
1 I Drum Hopper collor 

12 Slopper orm spring 

13 Georshift drum ^complete 

14 Georshilt fork (center) 

15 Screw 

16 Drum stopper pm plole 

17 Drum Hopper pms 
I 8. Georshilt shall 

19 Georshilt return spring 

20 Oil seol 

21 Georshift lever 

22 Pinch bolt 


21 


(•t .iislidt <tsM*ml>|\ (25(1 models! 
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1. Retainer plate 

2. Snap-ring 

3. Thruit washer 

4. Mainshaft boll bearing 
S Kick starter idle gear 

6. Right cronkcase half 

7. Countershaft ball bearing 
8 Transmission gear ossembly 


9. Gearshift drum assembly 

10. Georshilt fork shaft 

11. Gearshift fork (right) 

12. Gearshift fork (center) 

13. Gearshift fork (left) 

14 Primary gear bait 

15. Washer 

16. Primary drive gear 


8earing retainer plate 
18. Right cronkshoft bearing 
19 Crankshaft oil seal (right) 

20. Crankshaft 

21. Smoll end bearing 
2? Wrist pin 


Cr.tnksh.ift and transmission asscMidtlv <250 models) 

17 


Removing the engine dutch lever 5 mm special 
screw (1), lever (2), and spring (3) 




NO 


removal. Install the drum stopper arm 
and the neutral stopper arm as shown in 
the accompanying illustration. 

2. After the assembly is installed, 
operate it by hand to check for smooth 
operation. If the operation is stiff, either 
the stopper bolts are over-torqued, or the 
washers and collars are not correctIy po¬ 
sitioned. 


Crankcase Components 


To sendee the crankshaft, its hearings, 
the transmission, and the kick-starter 
spindle and return spring on 125 models, 
the crankcases will have to be split. To do 
this, drain the transmission oil, remove 
the engine from the frame, remove the 
kick-start lever, gearshift lexer, cylinder 
head, cylinder, and piston, the left and 
right crankcase covers, and the clutch, 
primary gear, oil pump driveshaft, ta¬ 
chometer gear, shifter mechanism kick- 
starter assembly, idle gear, magneto 
assembly, oil pump, and countershaft 
sprocket. 

All of these operations are previously 
described. 

A special crankcase puller, Honda Tool 
No. 07937-3600000 for the 125 and 175 ee 
models or Tool No. 07937-3570000 for 
the 250 models, will be necessary to pull 
the crankcases apart. 

SPLITTIXG THE CRAXKCASES 

250 Models 

1. Assuming that the engine has been 
removed from the frame, and that the 
engine ease assemblies and top end have 
been remoxed, loosen the 14 phi Hips 
head crankcase screxvs in a cross pattern 
xvith an impact driver. When all the 
screxvs haxe been loosened at least one 
full turn, remoxe them. 

2. Install the crankcase puller into the 
txvo 8 mm holes tapped into the left 


Removing l hi* gearshift fork shaft (1) and left shift 
fork (2) 

moxed as an assembly. 

5. The crankshaft can be remoxed 
from the crankcase by tapping it on the 
end xvith a soft-faced mallet. Use no more 
force than is necessary. 

125 and 175 Models 

1. Assuming that the engine has been 
remoxed from the frame, and that the 
engine ease assemblies, and top end haxe 
been remoxed, loosen the 13 phillips 
head crankcase screxvs in a cross pattern 
xvith an impact drixer. When all of the 
screxvs haxe been loosened at least one 
full turn, remoxe them. 


Crankcase screw locations (250 models) 


Splitting the* crankcase with the special tool (1) 

crankcase. While screxving the puller in, 
tap lightly on the end of the countershaft 
to separate the crankcases. 

CAUTION: Do not tap on the etui of 
the crankshaft , this nilI bend the 
crankshaft la/ pinching the flywheels 
together. Do not attempt to pry the 
ease Indies apart as this may damage 
the mating surfaces. 

3. Remoxe the engine clutch lexer by 
first remox ing the 5 mm special serexv 
from the left crankcase, then pull the* 
lexer tip and out. Remove the oil seal and 
the 16 mm needle bearing from the left 
crankcase. 

4. Pull out the gearshift fork shaft and 
remoxe the left gearshift fork; noxv the 
transmission, gearshift drum, and the 
right and center gearshift forks can be re¬ 


spiting the crankcases with the sjx'cial tools: 
c rankcase puller (1) and con rod holder (2) 


2. Install the crankcase puller into the 
stator attaching holes in the left crank¬ 
case. Serexv in the puller xvhile tapping 
on the end of the countershaft with a soft- 
faced mallet to separate the crankcases. 

CAUTION: Do not tap on the end of 
the crankshaft to separate the crank¬ 
cases as this may bend the crankshaft 
by pinching the flywheels together. Do 
not attempt to pry the cases apart as 
this may damage the mating surfaces. 

3. Pull out the gearshift fork shafts and 
then remox e the gearshift forks, and gear¬ 
shift drum. 


4. Remoxe the transmission mainshaft, 
and countershaft assemblies together. 
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Rrmovint! the crank Out! 


5. With a pair of needlenose pliers, 
remove tlie kick-starter return spring, 
then push the kick-starter shaft front the 
right crankcase. 

6. With a soft-faced mallet tap the 
crankshaft out from the right crankcase as 
shown. Never use more force than is nec¬ 
essary . 

CRAXKCASE SERVICE 
All Models 

1. Remove the hearing set plates 
from the right crankcase. 



Cr.mksh.ifl ami muinshall Immouu set plains (I and 
2 ) 


2. Remove the oil seals from the 
crankshaft hearings with a small screw¬ 
driver or hooked tool, prying out the 
seals. Note that the seal in the left 
crankcase half is taken out from the out¬ 
side of the crankcase, while the seal in 
the right crankcase half is reached from the 
inside of that case. Be very careful nol to 
damage the crankcase surfaces while 
prying out tin* oil seals. New seals must 
always he used when reassembling the 
crankcase. 

3. To remov e the crankshaft hearings, 
list* a propane torch to heat the cases in 
the v icinitv of the l>earnigs t lint do not let 
the flame touch I he hearings themselves. 
Then, drive out the hearings with a soft 
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Ldl irauki.isr asvmlih (12.^ shown) 


1 Cronluhoft beoring (left) 

2 Mainiholt needle beormg 

3 Countershaft ball bearing 

4 Cronkcose gasket 
5. left crankcase half 


6. Georshift shaft ail seal 

7 Cronkshaft oil seal 

8 Countershaft ail seal 

9 Countershaft sprocket 

10. Countershaft lacking plate 


metal drift and hammer. 

4. Clean the hearings thoroughly m a 
clean solvent, and then check their gen¬ 
eral condition. 

CAUTION: Sever spin an unlubri¬ 
cated bearing in it s rare or cape. 

5. Place each hearing on a flat sur¬ 
face. holding the outer race firmly in 
plate. Attempt to move the inner race 
hack and forth. If it is possible to move 
the inner race, the hearing should he re¬ 
placed with a new one. 

NOTE: Tlie crankshaft bearings 
should be replaced as a set since, if one 
is tcorn, the tit her has probably been 
subjected to some stress. 

6. Make a visual inspection of each 
hearing, noting any obvious signs ofdam- 
age or discoloration. Check the rotation 
of the hearings, noticing anv roughness 
or halting movement when rotated. Anv 
of the above symptoms would necessitate 
replacement of the hearing. They .should 
also he replaced if you arc in doubt as to 
their condition, just to he on the sale side. 

7. Remove the remaining oil seals 
and hearings in the same manner as de¬ 
scribed for the crankshaft oil seals and 
hearings. Once again, all oil seals should 
he replaced with new ones. Inspect these 
hearings as described for the crankshaft 
hearings, above. 

8. Needle hearings are fitted to the 
left-side of the countershaft and to the 
right-side of the mains haft on 125 and 
175 cc models. These art* remov ed in the 
same manner as for the crankshaft hear¬ 
ings. Check these hearings for loose 
needles, or anv needles which are worn, 
scored, or pitted. Check that the needles 
rotate Ireely in their cage. Inspect the 
cage lor distortion, or score marks. Re¬ 
place the hearings if any of these condi¬ 
tions exist. 

case halves themselves. Il is especially 
important that the crankcase mating sur¬ 
faces he clean and very smooth. They 
must he free of scrapes or scoring as 


might he* found if improper means were 
used to separate the crankcase halves. 
The cases should he replaced if a good 
seal cannot be obtained 

10. Check the cases for any cracks or 
lractures in the areas around the hear¬ 
ings. 

11. Check the (it of the hearings in the 
cases. The crankshaft hearings are criti¬ 
cal. If the hearing surfaces on the cases 
are badly scored due to a spun hearing, it 
is adv isable to replace the crankcases. 

NOTE: Crankcases are supplied in 

pairs. 

12. To replace the hearings, first sup¬ 
port the crankcase half with a block of 
hard wood beneath the hearing hole. 
Heat the case around the hearing hole as 
on removal. Use a hearing driver or a 
block ol hard wood large enough to cover 
the entire hearing and drive it straight 
home until seated. 

13. Press in new oil seals using a block 
of wood large enough to cov er the entire 
seal. Note that the cupped side of the seal 
should face the hearing, while the other 
side should he flush with the crankcase 
surface. The seals should he aligned 
straight in their seats. 

The right crankshaft oil seal is placed 
on the inside of the hearing, while the 
left oil seal is on the outside ol its hear¬ 
ing. Grease the lips of the oil seals before 
inserting anv shafts into them. 

The lips of the seals must hear properly 



('r.mksli.ilt oil m• aU install as shown 
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against the shafts inserted into them. 
Sometimes they become turned out 
when the shaft is inserted. If so, move the 
shaft back and forth until the lips are cor¬ 
rect. 

CRANKSHAFT ASSEMBLY 

1. Make a visual inspection of the 
crankshaft. Note the condition of the 
bearing surfaces, wear on the taper, and 
worn or broken primary gear splines. 

2. Check the connecting rod for any 
visible damage, especially discoloration 
at the lower end. Check the small end of 
the connecting rod for scoring of the 
bore. 

3. Check the connecting rod for ver¬ 
tical (up-and-down) movement on the 
erankpin, as well as for excessive lateral 
movement which would indicate a wom 
big end bearing. 

Rotate the rod around the erankpin no¬ 
ticing any binding or rough movement. If 
any of the above conditions are found, 
the crankshaft assembly will have to be 
replaced as a unit, as the crankshaft can¬ 
not be disassembled for service to the big 
end bearing or connecting rod, 

4. Crankshaft run-out is usually 
checked with a pair of V-blocks, or a jig 
and two dial gauges. Mount the crank¬ 
shaft with the V-blocks as close to the 
flywheels as possible, and the dial gauges 
at the end of the shafts. Crankshaft align¬ 
ment should only be undertaken by a 
competent, experienced mechanic. 

NOTE: For crank alignment, a brass 

hammer is used. Do not use a steel one. 

5. The crankshaft must be checked 
for eccentricity and for parallel fly¬ 
wheels. The crankshaft flywheels are ec¬ 
centric if one has been rotated slightly 
ahead of the other. The flywheels are 
nonparallel if they lean towards or away 
from each other. 

6. Turn the crank in the jig. If the dial 
gauges do not move the same distance, 
and do not begin and end their move¬ 
ment at the same time, the crankshaft 
flywheels are both eccentric and non- 
parallel. In this event, eccentricity must 
be taken care of first. 

7. To correct eccentricity, rotate the 
crank until the drive-side dial gauge in¬ 
dicates the high point of its travel. Stop at 
this point. Imagine a line drawn from one 
of the dial gauge shafts to the other. Mark 
the sixrt on the drive-side flywheel at the 
spot this line would cross it. Remove the 
crankshaft from the aligning jig, and, with 
the brass hammer, strike this spot on the 
drive-side flywheel smartly. Be sure you 
are holding the crank assembly by the 
magneto-side shaft while doing this. Re¬ 
check alignment, and repeat this proce¬ 
dure as long as necessary until the dial 
gauge needles begin and end their travel 
at the same time. 

8. Replace the crankshaft assembly in 
the jig, and rotate it until the needles 
reach their highest point of travel. II the 
erankpin lies along an imaginary line 
drawn between the ends of the two dial 
gauge shafts, the flywheels are evidently 
pinched together opposite the erankpin. 

To correct this condition, insert a 


1. Piston rings 

2. Piston 

3. Wrist pin 

4 Crankshaft 



5. Primory geor 

6. Primory gear collar 

7. Primary gear bolt 

8. Small end needle bearing 

9. Woodruff key 

10. Wrist pin circlips 




Crankshaft assembly (CR125 shown) 

wedge, preferably of wood or soft metal, 
between the flywheels at a point opposite 
the erankpin, and, supporting the crank 
in one hand, strike the wedge with a 
hammer to spread the flywheels apart. 
Continue until the flywheels are parallel 
w ithin specifications. 

9. If, when checking for parallelism, 
the erankpin was not along or near the 
line drawn between the ends of the dial 
gauge shafts, if it w as opposite this line, 
then the flywheels are too far apart, op¬ 
posite the erankpin. In this case, once 
again make a mark on either flywheel 
where the imaginary line would cross it. 
(Note that the crank should be positioned 
so that the dial gauges are at the highest 
point of their travel). Remove the crank, 
and, with the brass hammer, strike the 
flywheel sharply on the side to bring the 
flywheels closer together. Check again, 
and repeat the procedure until crank run¬ 
out is within specification. 



10. Clean the crank assembly thor¬ 
oughly, and oil the big end bearing well. 

TRANSMISSION 

Unless the transmission has been mal¬ 
functioning in some way it is not recom¬ 
mended that it be disassembled for in¬ 
spection. If the transmission has a 
malfunction this should indicate what to 
look for. If the transmission grinds w hen 
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Transmission assembly (250 models) 


1. Thrust wosher 

2. Countershaft low gear 

3. Thrust wosher 

4 Fourth gear 

5 $nop-ring 

6. Splined wosher 


7. Third geor 

8. Fifth geor 

9. Countershoft 

10. Second gear 

11. Countershoft keepers 
12 Thrust wosher 


13. Moinshaft 

14. Thrust wosher 

15. Moinshoft fourth geai 

16. Third gear 

17. Fifth gear 

18. Second gear 
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slutting or slutting is difficult, the shift 
forks, shift drum, and shift toik shafts 
should ho suspected. H the ti.uismission 
jumps out of gear, the mainshaft, comi- 
tershaft, and the shifting forks should he 
ins|H*Lted tor wear, or a hi-lit condition. 

1 With the gear clusters in the right 
crankcase measure the gear backlash. 
Lock one gear into |iosition and move* the 
other'against it while measuring total ro¬ 
tational moi eineut with a dial gauge. This 
mo\innent is the gear backlash for that 
set of gears. It the backlash exceeds 0.2 
mm (O.(K)S in.), replace both gears in the 

set 

\()TK: \\ heneier n plac ing transtni \- 
moh ger n\ they should be replaced in 
pairs , that i.s, both main-shaft and 
countershaft g ears 


2. The gears should he checked for 
worn, chipped, or broken teeth. If any 
gear is badly worn, the gear with which it 
meshes should also be* replaced, even if it 
does not show any damage. 

3. Inspect the engaging dogs on the 
gears, and replace any gear on which 
they appear chipped or worn. 

4. Check the* splines on the gears so 
equipped, and the corresponding 
splines on the mainshaft or countershaft. 
The> must he in good condition. 

5. Check the gearshift forks fora bent 
or worn condition. Replace if they are 
damaged. 

6. Measure the outside diameter of 
shift fork shaft, if it is less than 9.92 mm 
(0.3906 in.) for 125 and 175 cc models or 
less than 11.92 mm (0.4693 in.) for 250 cc 
models, replace it. Check the shaft for a 
bent condition. Replace it if bent. 

7. Measure the inside diameter of the 
gearshift forks; for 125 and 175 cc mod¬ 
els, replace any that have an ID greater 


6 7 4 


10 11 



1 Thrust washer 

2 Countershoft low geor 

3 Fourth geor 

4 Snop ring 

5 Splint'd washer 

6 Third geor 

7 Lockwoiher 


8 Fifth geor 
9. Countershoft 

10. Thrust washer 

11. Second geor 

12 Moinshoft 

13 Mamshalf fourth geor 
1 4 Thruit waiher 


15 Snapring 
16. Third geor 
I 7. Splined waiher 

18 Fifth gear 

19 Splined washer 

20 Second geor 


than 10.05 inm (0.3957 in ). The ID of the 
left and right gearshift forks on 250 cc 
models should not exceed 12.05 mm 
(0.4744 in.) while the center shift fork ID 
should not exceed 34.08 mm (1.3417 in.). 

8. Measure the thickness of the shift 
fork fingers; 125 and 175 cc models 
should be replaced if they are found to be 
less than 4.5 mm (0.1772 in.), while the 
minimum thickness for 250 cc models is 
4.6 mm (0.1811 in.). 

9. 250 cc models only: measure the 
OD of the gearshift fork drum, replace it 
if less than 33.9 mm (1.3346 in.). 

10. Inspect the pins which locate the 
shift forks to the gearshift drum. They 
should be replaced if they are chipped or 
show signs of wear. 

11 Check the gearshift return spring 
for a weak or broken condition. 

12. 125 cc models only: check the 
kick-starter return spring for a weak or 
broken condition. Replace if condition is 
doubtful. 


ASSEMB1JSC THE CIIWKCASES 

250 Models 

1. Apply a coat of grease to the lips of 
all oil seals. Lubricate all bearings with 
transmission or two-stroke oil; be sure to 
include the connecting rod big end and 
crankshaft bearings. 

2. Install the crankshaft into the right 
crankcase. Install tin* primary gear onto 
the end of the crankshaft and screw the 
12 mm bolt into the crankshaft, this will 
draw the crankshaft into the proper posi¬ 
tion. 

3. Install the center gearshift fork 
onto the gearshift drum, and replace the 
gearshift fork guide pin and clip. 

4. Assemble the transmission compo¬ 
nents as shown in the accompanying il¬ 
lustration. 

5. Install the right gearshift fork to 
the countershaft 4th gear, and the left 






0 


>V 


1. Set ring 
2 Thrust washer 

3. Starter idle geor 

4. Thrust washer 

5. Strew 

6. Set plole 

7. Boll bearing 

8. Right crankcase 

9. Dowel pin 

10. Needle beoring 

1). Countershaft First geor 

12. Countershaft fifth geor 




'i 



13. Snap ring 
14 Spline washer 

15. Countershofl third gear 

16. lock wosher 

17. Spline wosher 

16. Countershaft fourth geor 

19. Countershaft sixth gear 

20. Countershaft 

21. Countershaft second gear 

22 Thrust washer 

23 Boll beoring 

24 Breather tube 

25. Oil seal 

26. Countershaft sprocket 

27. lockplote 

28. Bolt 

29 Mainshaft 

30. Thrust wosher 

31. Mainshaft filth gear 

32. Snop ring 

33. Moinshoft third geor 

34 Spline washer 

35 Spline collar 

36. Moinshoft sixth geor 

37. Moinshoft second geor 

38 Thrust wosher 

39 Needle beoring 

40 Gasket 

41 left crankcase 

42 Oil seal 
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37. Spline washer 

38. Moinshaft fifth gear 

39. Splined collar 

40. Mainshaft second gear 

41. Thrust washer 

42. Needle roller bearing 

43. Drain plug 
44 Oil seal 

45. Oil seal 

46. Countershaft sprocket 

47. Lockplote 

48. 8alt 


1. Set ring 

2. Thrust washer 

3. Starter idle gear 

4. Thrust washer 

5. Gasket 

6. Right crankcase 

7. Needle roller bearing 

8. Thrust washer 

9. Countershaft first gear 

10. Dowel pin 

11. Countershaft fourth gear 

12. Set ring 


13. Spline washer 

14. Countershaft third gear 

15. tack washer 

16. Spline washer 

17. Countershaft fifth gear 
1 8. Set ring 

19. Spline washer 

20. Countershaft 

21. Countershaft second gear 

22. Thrust washer 

23. 8ol( bearing 

24. Gasket 


25. Left crankcase 

26. 4.5 * 6.5 * 750 tube 

27. 3.5 x 300 fuel tube 
28 8earing set plate 

29. Ball beoring 

30. Dowel pin 

31. Mainshaft 

32. Mainshaft fourth gear 

33. Thrust washer 

34 Set ring 

35 Mainshaft third geor 
36. Set ring 


Transmission assembly (MRI75) 


Shift drum (1). shift forks (2. 5. and 6), mainshaft (3), 
and countershaft (-4) (MT250) 


Installing the primars time near i3> and pulling the 
cranks halt home with the drive near holt (1) 


Engine Torque Specifications 


Thread Din Torque 

fttbnkR-m) 


125 MODELS 

Countershaft sprocket 

f> 

5 8-8.7 (0.8-1.2) 

Clutch huh (MT) 

14 

27.5-32.5 (3.8—4 5) 

Clutch huh (CR) 

16 

28.9-36.2 (4 0-5.0) 

Drum stopper 

6 

5.8-8 7 (0.8-1.2) 

Exhaust pipe 

6 

5.8-8.7 (0.8-1.2) 

Clutch prevailc plate 

6 

5.1-7.2 (0.7-1.0) 

Magneto rotor ( MT) 

S 

13.0-16.6 (1.8-2.3) 

Magneto rotor (CR) 

S 

21.7-25.3 ( 3.0-3.5) 

Cylinder head nuts 

S 

14.5-16.6 (2.0-2.3) 

Primary drive gear 

8 

25.3-28.9 (3.5-4 0) 

Carburetor manifold 

6 

5.S-9.0 (0.8-1.25) 

Cylinder hate nuts 

8 

14.5-16.6 (2.0-2.3) 

Crankcase cover screws 

6 

5.1-7.2 (0.7-1.0) 

Spark plug 

14 

10.8-11.5 (1.5-2.0) 

175 MODELS 

Countershaft sprocket 

6 

5.8-8.7 (0.8-1.2) 

Drum stopper 

6 

5.8-8.7 (0.8-1.2) 

Neutral stopper 

6 

5.S-8.7 (0.8-1.2) 

Exhaust pipe muffler 

6 

5.8-8.7 (0.8-1.2) 

Clutch huh 

16 

28.9-32.5 (4.0-4.5) 

Clutch pressure plate 

6 

5.8-8.7 (0.8-1.2) 


Thread Put Torque 

Component mm) ft Iht Ufj-m) 


175 MODELS 

Magneto rotor 

12 

36.2-44 5 (5 0-6.0) 

Cylinder head 

8 

14.5-18.1 (2 0-2.5) 

Primary gear 

8 

25.3-28.9 (3.5-4.0) 

Spark plug 

14 

10.8-14 5 ( 1.5-2.0) 

5 inin special bolt (clutch) 

5 

2.2-2 9 (0.3-0.4) 

250 MODELS 

Countershaft sprocket 

f> 

5.8-8.7 (0.8-1.2) 

Drum stopper 

6 

5.8-8 7 (0.8-1.2) 

Neutral stopper 

6 

5 8-8.7 (0.8-1.2) 

Exhaust pipe 

6 

5.8-8 7 (0.8-1.2) 

Clutch huh 

18 

28.9-32,5 (4.0-1.5) 

Clutch pressure plate 

6 

5.8-8.7 (0.8-1.2) 

Magneto rotor ( MT) 

12 

32.5-36.2 (4.5-5.0) 

Magneto rotor (CR) 

8 

16.6-20.3 (2.3-2.8) 

Cylinder head Hanged nut 

6 

7.2-9.4 (1.0-1.3) 

Cylinder head nuts 

8 

14.5-18.1 (2.0-2.5) 

Primary drive gear 

12 

36.2-43.4 ( 5.0-6.0) 

Spark plug 

14 

10.8-14.5 (1.5-2.0) 

Carburetor manifold 

5 

3.6-5.1 (0.5-0.7) 

5 mm special holt (clutch) 

5 

2.2-2.9 (0.3-0.4) 
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gearshift fork to the countershaft 5th gear 
I'lu* links au* marked H and L lor ruinl 
ami li lt The identification marks iB ami 
L) should lace tlu- left-suit* of the ongtue 
(V Mesh tlu* gears together, ami 
engage the center gearshift fork with the 
mamshalt Ld gear 

7 Install the transmission, gearslntt 
drum, ami shifting forks into the right 

tr.mkense . , 

S I'll a new crankcase gasket, nolu- 



lll*4.dllUg the g«*.ir l Uisu-rs 


i„l! ,t in pl.K C willi U.iskct cmnponml. 

i) Install the left crankcase. 1 he case 
should lit without having to use loree. 
Tighten the 14 phillips head screws in a 
cross pattern until light. 

10. Install the hearing retainer plates 
to tlu* right erankease and stake the 
mounting screw*• 

II Tighten the primary gear alter the 
clutch has hecn installed. 

12. The remainder of tlu* assembly is in 
the reverse order oi disassembly. 


125 and 17o Models 

1 Applv a coal of grease to the lips ol 
a ]l t) il seals Lubricate all hearings with 
two-stroke or transmission oil; be sure to 
include the connecting rod big end and 
crankshaft bearings. 

2 Install the crankshaft into the right 
crankcase. Install the primary gear onto 
the end of the crankshaft, and screw the S 
mm holt into the crankshaft through the 
primars gear. This will draw the crank¬ 
shaft into the proper position. 


the right crankc ase and slake tlu* mount¬ 
ing screws with a punch to prevent them 
from coining loose. 

A. Install the kick-starter shall in tlu* 
right crankcase so that the stopper on the 
shaft rests against the stopper holt in the 
crankcase*. In this position install the 
kick-starter return spring. 


( ..i*. f>,nU ill 


linginc Specifications 

CiiniJjtni 

iit uniul 


\\ tur I unit 

III I HI IN 


125 MODELS 
( \ luuIlT bore 

1 isldlt ()i) 

\\ rist pm holt diameter 
\\ rist pin Ol) 

piston ring groove sub-clemmice 
top 

piston ring gioove sule-cnMiam e 
hottoin 

Piston ring cnd-g.ip 
( ounce ting rod big end .ivial 
clearance 

Connecting rod big mil radial 
clearance 

Clutch friction disc thickness 

Clutch plate warpage 

Clutch spring free* length (Ml) 

( hitch spring lrce length (CK) 
l i.irisniission gear bac klash 
Shilt fork sliaft OD 
(.earsluft fork ID 
Slidt fork finger thickness 

175 MODELS 
Cylinder bore 
Piston OD 

Wrist phi hnle diameter 
Wrist pin OD 

Piston ring groove sidc-clearancc 
top 

bottom 

Piston ring end-gap 
Connecting rod big end radial 
clearance 

Connecting rod big end axial 
clearance 

Clutch friction disc thickness 
Clutch plate warpage 
Clutch spring free length 
Transmission gear backlash 
Shift fork shaft OD 
Gearshift fork ID 
Shift fork finger thickness 

250 MODELS 

(Minder bore 
Piston OD 

Wrist pin hole diameter 
Wrist pin OD 

Piston ring side-clearance top 
Piston ring side-clearance bottom 
Piston ring end-gap 
Connecting rod small end ID 
Connecting rod big end axial 
clearance 

Connecting rod big end radial 
clearance 

(dutch friction disc thickness 
Clutch plate warpage 
(dutch spring free length 
Transmission gear backlash 
Gearshift fork drum OD 
Outer gearshift fork ID 
Shift fork shaft OD 
lt ll \ L/ll gearshift fork ID 
Shift fork finger thickness 


2 2017 2 2051 (50 00-50 01) 
a()21-2 20It ( 55 94-55.90) 

U 5.515-0 .5515 ( 1 t 002-1 1 OOS) 

0 5500-0 .5512 t 13 00*1-1 1 000) 

0 0012-0.00 30 ( 0 030-0 075) 

0 0010-0 0022 <0 025-0.055) 

0 0050-0 0138 (0 15-0.35) 

0.0050-0 0230 (0 15-0 00) 

0 0003-0.0008 (oix)S-()020) 

0 1031-0 1091 (202-278) 
0.0059 (0 15) 

1 .3780 ( 35 0) 

1 4091 (35.8) 

0 3920-0 3932 (9 972-9.987 ) 
0.3937-0.-3914 ( 10 000-10 018) 
0 1929-0 1941 (4.90-4.93) 


2 5984-2.5988 (GO 00-00.01) 
2.5901 -2.5909 ( 65.94-65.96) 
0.0300-0.0302 ( 16.002-16 02) 

0 0296-0.0299 ( 15.992-16 000) 

0.0018-0.0030 ( 0 045-0 075) 
0.0010-0 0022 (0 025-0.055) 
0.0079-0.0157 (0.2-0.4 ) 

0 0003-0.0008 (0.008-0.020) 

0 0059-0.0228 ( 0. ! 5—0.G) 

0 1031-0.1094 (2 62-2.78) 

0 0059 (0 15) 

1.4882 ( 37.8) 

0.3926-0 3932 (9 972-9.987) 

0 3937-0.3944 (10 000-10.018) 
0.1929-0.1941 (4.90-4.93) 


a 7VS9-2 7503 (70.0-70.01) 
‘>7531-27539 (09 9.3-09 95) 

0 7057-0.7090 ( 18.002-18 008) 
0.7083-0.7087 ( 17.992-18 000) 

0 0018-0 0030 (0.045-0.075) 
0.0010-0.0022 ( 0.025-0.055) 

0 0079-0 0157 (0 2-0.4) 
0.8000-0 8065 ( 21.997-22 009) 

0.0079-0.0157 (0.2-0.4) 

0 0001-0.0009 (0 010-0.022) 

0 1031-0.1091 (2.02-2.78) 
0.0059 ( 0 15) 

1 0220 (41.2) 

7^00-13370 (33.95-33.975) 

1 .3380-1 3390 ( 34 00-34 025) 

0 4715-0 1722 ( 11.976-11.994) 
0 4724-0 4731 (12.00-12 018) 

0 1941-0.1909 ( 4 93-5 0) 


2.2087 ( 50 1) 

2 1988 (55 85) 

0 5531 ( 14 05) 

0 5501 ( 13 98) 

0.00.35 0 09) 

0 0028 ( 0.07) 

0 0197 10 50) 

0.0270 (0.70) 

0 0012 (003) 
0.0945 (210) 

0 009S (025) 
1.3583 (31 5) 

13583(315) 

0 0079 (0.2) 
0.3900 (9 92) 

0 3957 (10 05) 
0 1772 (4.5) 


2 6024 (66.1) 
2.5905 (65.8) 
0.6339 ( 16.1 ) 
0.0291 ( 15.98) 

0.0035 ( 0 09) 
0 0028 (0.07) 
0.0197 (0.5) 

0 0012 (0 0.3) 


0.0915 (24) 
00098 (0 2-5) 

1 4449 ( 36.7) 
0.0079 (0 2) 
0,3906 (9.92) 
0.3957 ( 10 05) 
0.1772 (4.5) 


2.7598 (70.1 ) 
2.7 ISO (09.8) 
0.7126(18 1) 

0 7079 ( 17 98) 
0.00.35 (009) 
0.0028 ( 0 07 ) 
0 0197 (0 5) 


0.0230 (0.6) 

0 0012 (003) 
0.0945 (2.4) 
0.0098 ( 0.25) 
1.5748 (400) 

0 0079 ( 0.2) 

1 .3346 ( 33 9) 

1 .3417 ( 34 08) 
0.4093 ( 11 92 1 
0 171 M 12.05) 
0.1811 ( 1 0) 



Installing llw U k-st,.rler shall and rHum spring 


5. Be* suit* tluit tlu* 16.5 mm ihrust 
\x as her is in place on tlu* end of tlu* coun¬ 
tershaft Mesh tlu* gears on the mamshait 
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f uu1 countershaft together and install the 
assembly into the right erankease. 

(S. Install the gearshift drum into the 
right erankease*. Install the center gear¬ 
shift fork to the mainshaft 3rd gear, locate 
the pin on tlu* shift fork to the- proper 
groove in the shilt drum. Install the gear¬ 
shift fork shaft through! the center fork 
7. Install the right gearshift fork to the 
countershaft 4th gear, and the left gear¬ 
shift fork to the countershaft top gear, hit 
the pins on the forks into the grooves on 
the shift drum. 

S. The remainder of assembly is in the 
reverse order oi disassembly. 



Installing the gcnrshill fork sh.di il) 
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Lubrication System 


Intake Discharge 



Oil pump operation 


NIT models have an automatic oil injec¬ 
tion system to lubricate the crank assem¬ 
bly (piston, con rod bearings, left-side 
crankshaft bearing). The CR models use 
oil mixed with the gasoline to lubricate 
these components. 

All models have the transmission, 
clutch, and right-side crank bearing lu¬ 
bricated by an oil bath. 


CR and MR Models 


OPERATIONAL DESCRIPTION 

The connecting rod bearings, cylinder, 
and left-side crankshaft bearing are lubri¬ 
cated by a gas-oil mixture. This mixture is 
a premix to the ratio of 20 parts gas to 1 
part oil. Refer to the “Gas-to-Oil Ratio” 
chart. 

SERVICE 

1. Using a high grade motor oil (SAE 
40), or two-stroke oil, prepare a premix in 
the ratio of 20 to 1. Be sure to use a clean 
container and mix thoroughly before fill¬ 
ing the fuel tank. 

2. Use gasoline with a pump octane 
rating of 91 or higher. 

3. It is recommended that you use a 
mineral base oil as vegetable oil is more 
likely to separate from the gasoline. 

CAUTION: Do not mix oils made from 

different bases. 

4. Use the premix within 24 hours 
after mixing. Once mixed, the oil loses its 
lubricating properties with time. 

5. Use oil within one month after 
opening the can as oil left in an open con¬ 
tainer may oxidize. 


MT Models 


OPERATIONAL DESCRIPTION 

The oil pump is a two plunger unit. 
One plunger is for pumping the oil; the 
other (the plunger valve) opens and 
closes the intake and discharge* passages 
in the pump. The upper surface of the 
cam gear has two concentric circle cams 
formed on it. The plunger rides on the 
inner cam while tlu* plunger valve rides 
on the outer cam surface. The plunger 
and the plunger valve are held against 
the cam by springs. As the cam rotates the 
plunger valve is lowered exposing the in¬ 
take and blocking the discharge passage. 
At this point the plunger is lowered 
drawing in fresh oil from the oil tank. 
Then the plunger valve is raised expos¬ 
ing the discharge passage and closing off 
the intake. At this point the plunger is 
raised, forcing the fresh oil to the 
engine. 

A check valve is incorporated into the 
banjo fitting at the engine side ol the oil 
feed lint* to prevent crankcase pressure 
from returning oil to the pump. 

The amount of oil pumped to the 
engine is controlled by the oil control 
cable which is connected to the throttle 



Oil pump (MT models 

1. Check volve 4 Com geor 7 Control rod 

2 Bleed screw 5 Volve 8 Plunger 

3 Com drive geor 6 Control lever 

cable. As the throttle is opened, the con¬ 
trol lever on the oil pump is raised, rotat¬ 
ing a cam under the control rod in the 
pump. With the throttle closed, the con¬ 
trol rod is in the “up” position holding 
the plunger from riding on the cam in the 
lowest position; thus, the plunger does 
not take a full stroke, decreasing the 
amount of oil pumped. As the throttle is 
opened, the control rod is lowered below 
the cam surface allowing the plunger to 
ride on the cam during the full cycle. In 
this position the plunger takes a lull 
stroke and the amount of oil pumped to 
the engine increases. Thus the engine re¬ 
ceives a supply of oil determined by its 
needs. 


SERVICE 

Under norma! conditions, lubrication 
system service is confined to adjusting 
the oil pump cable and cleaning the oil 
tank filter. 

If the oil tank, pump, or lines are re¬ 
moved or disconnected lor any reason 
(such as engine removal), the lines 
should be bled ol possible air bubbles. 

CAUTION: Due to the exacting toler¬ 
ances to which it is made , the oil pump 
should never be disassembled. If any 
lubrication system failure is traced to 
the pump, the unit must be replaced 
rather than repaired. 


OIL PCMP 
Location 

The oil pump is located at the rear of 
the left engine crankcase. The pump is 
driv en oft the crankshaft by wav of the ta¬ 
chometer diiveshaft, which is driven 
from the right-side of the engine. 

Bleeding 

1. Beiore attempting any bleeding 
operation, ensure that the oil tank has a 
sufficient quantitv of oil. 

2. Remove the drive chain, left crank¬ 
case cover, and the oil pump cover, which 
is secured by two screws. 

3 Remove the oil bleed screw. 



Oil p»nip hlertl v/rrw I 


4. When the oil comes out continu¬ 
ously with no sign ol air bubbles, install 
the bleed screw and check for leakage. 

5. Install the oil pump cover, drive 
chain, and the left crankcase cover. 

6. Start the engine. Using half throttle 
or less run the engine for seven minutes 
checking lor air in the oil lines. Ifair bub¬ 
bles .ire present, repeat the bleeding 
operation. If no air is present, the oil 
pump is bled completely. 

Removal 

1. Remove the drive chain, left crank¬ 
case cover, and the oil pump cover. 

2. Remove the plastic sidecover over 
the oil tank and disconnect the oil line 
from the oil tank. Plug the oil tank to 
prevent leakage. 

3. Raise the oil pump control lever, 
remove the control cable pin and discon¬ 
nect the cable. 

4. Remove the banjo bolt from the oil 
pump and disconnect the oil feed line 
from the pump. 
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Uemov mu the oil pump Ikiiijo U>ll (2 and nil pump 
securing m lew s 


5. Remove the two mom 1 1in^ screws 
and pull tin* pump nil. 

Installation 

1. Slip tlu* nil pump Iced line over the 
fitting on tin* oil pump and secure w ith a 
spring clip. 

2. Pass the oil line through the inlet 
grommet hole and pull it toward the oil 
tank. 

3. Fit the pump drive into the opening 
in the crankcase. Be sure to line up the 
slot on the driveshaft with the tab on the 
oil pump. Push the* pump on by hand 
until it is ]x*rfectly mated with the crank- 
easi*, and secure it with the two mounting 
screws. 

4 Connect the engine oil Iced line to 
tin* pump with the banjo bolt. 

5. Connect the oil line to the oil tank 
and secure it with a spring clip. 

6. Connect the oil pump control cable. 
Bleed the oil pump as described above. 
Adjust the oil pump cable so that the 
lines on the pump and on the control 
lever are aligned when the throttle is 
closed. 

OIL FILTER SCREES 

A filter is incorporated into the feed 
pipe at the bottom of the oil tank. 



Oil line joint (mil i\1T125) 


1. Drain tlu* oil tank. 

2. MTI25: unscrew tlu* joint nut, pull 
the oil pipe free of the tank, and remove 
the filter screen. 

3. MT250: having disconnected the oil 
feed line from the plastic fitting, unscrew 
the fitting and remove it and the filter 
from the oil tank. 

4. Clean the filter screen thoroughly in 
a solvent and drv it completely. Inspect it 
for rips or punctures, and replace it if 
damaged in any vv av . 

5. Cheek the condition of the rubber 
()-ring on tin* fitting, and replace* it if it is 
c racked or damaged. 
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\IT125 

Removal 

1. Remove the spring clip, disconnect 
the oil line and drain the oil tank. Re¬ 
move tlu* tank cap and place it aside. 

2. Remove the rear wheel. 

3. Remove the left sidecover, which 
will allow access to tlu* electrical compo¬ 
nents. 

4. Remove the battery from the ma¬ 
chine. Remove the turn signal relay and 
tlu* silicon rectifier from the oil tank after 
disconnecting the wiring. 



Oil tank mounting holts (I) (MT125) 


5. Remove tlu* three oil tank mounting 
holts. 

6. Remove the oil tank by pulling it 
downward and out through the rear 
wheel well. 

Inspection 

1 Remove the oil tank screen filter 
and clean it as described above. 

2. Flush out tlu* tank with kerosene, 
and allow it to dry out thoroughly. 

3. Check the tank for puncture holes or 
cracks. If present, the tank should be re¬ 
placed. 

4 Make sure that tlu* vent in the oil 
tank cap is clear. 

5. Check the tank rubber mounts and 
replace any which are crushed or 
cracked. 

Installation 

1 Fit the tank in place. Insert the end 
ol the rear fender into the groove pro¬ 
vided on tin* oil tank. 

2. Install the tank mounting bolts 
loosely. 


3. Refit tlu* rectifier, turn signal relay, 
and liattery. 

('ACTION: A label is provided on the 
motorcycle shotting the correct in¬ 
stallation of the battery breather tube. 
Re sure that it is followed. 


4 Tighten the mounting holts. Con¬ 
nect the oil line and secure it with the 
spring clip. 

5. Install the rear wheel. 

6. Refill the oil tank with oil; refit the 
cap, replace the sidecover. 

7. Bleed the oil line as described 
above. 


MT250 

Removal 

1. Remove the left sidecover. Discon¬ 
nect the oil feed line at the tank and drain 
off tlu* oil. Remove the oil tank filler cap. 

2. Unhook the rubber strap securing 



Oil tank nihlier strap (1) (MT250) 


the oil tank and pull tlu* tank clear of its 
mounts. 

Inspection 

Refer to "Inspection” for the MT125, 
above. Inspection procedures do not 
vary. 

Installation 

1 Simply push tlu* tank into place, 
making sure that it is seated pro|X'Hy in 
the rubber mounts. Secure it with the 
rubber strap. 

2. Refit the feed line and secure it with 
the spring clip. 

3. Refill the tank; refit tlu* tank cap. 
Bleed the system as previously de¬ 
scribed. 



Oil lank filler (MT250) 

6. Install the screen, tighten the joint 
nut (125) or the plastic fitting (250). If you 
have a 250, make sure that the plastic fit¬ 
ting is no more than hand-tight. Refill tlu* 
oil tank, and bleed the oil pump as de¬ 
scribed above. 

OIL TASK 



When installing the oil tank, fit the rear tender Hilo 
the slot m the lank 
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Gas-To-Oil Ratio 


Cm Oil Ratio 

12 1 

ffi i 

20 1 

21.1 

2 S . 1 

32 : 1 

36 1 

10 . 1 

Oil (rjt) per 1 gill Gas 

0.33 

0.25 

0.20 

0.17 

0.14 

0.13 

Oil 

0.10 

Oil (oz) per 1 gal Gas 

10.7 

8.0. 

0.1 

5.3 

4.6 

4.3 

3.6 

3.2 


Fuel System 



NOTE: For carburetor theory, compo¬ 
nent inspection, and troubleshooting, 
refer to “ Carburetors ” in the General 
Information ” section. 


Carburetor 


REMOVAL AXD DISASSEMBLY 

Each of the machines covered in this 
section uses a Keihin carburetor. Al¬ 
though there are a few differences in car¬ 
buretor construction for each model, the 
disassembly procedure is essentially the 
same for all of them. Refer to the carbure¬ 
tor illustrated for your machine. 

1. Turn the fuel petcock to the OFF 
position. Drain the Hoat bow 1 by remov¬ 
ing the drain plug and catching the gas in 
a suitable container. Disconnect the fuel 
line from the carburetor. 

NOTE: If you are just trying to remove 
the main jet, this can be done through 
the drain plug opening without remov¬ 
ing the float bowl. 

2. MT250 only: Remove the oil feed 
line from the intake manifold. 

CAUTION: Cover the open end of the 
oil line with a plastic bag secured with 
a rubber band. 

3. Remove the two bolts which se¬ 
cure the intake manifold to the cylinder. 
Loosen the band holding the carburetor 
to the air cleaner and separate the carbu¬ 
retor and manifold from the machine. To 
remove the manifold from the carburetor, 
loosen the clamp. On the MT and MR 
models, note that the carb must be pulled 
straight oIT the manifold due to its posi¬ 
tioning tab. 

4. Unscrew' the top of the carburetor 
and remove the throttle slide assemble. 

NOTE: If the throttle slide does not 
need servicing, place it (tut of the way 
in a plastic bag secured with a rubber 
band around the throttle cable. 



Removing the throttle slide: needle plate (1). throt¬ 
tle slide (2), and needle (3) 



Float ImjwI drain plug (1) 



Intake manifold lx>lt 1 1), earburelor top (2), and air 
cleaner clamp (3) 


Removing the needle plate, return spring, and car¬ 
buretor top from the cable 

5. If necessary, the throttle slide as¬ 
sembly may be removed from the throttle 
cable by compressing the spring against 
the carburetor top, removing the needle 
plate retaining spring clip and pulling 
the plate tip against the return spring. 
Pull the throttle cable out of the slot in 
the slide anti remove the throttle slide, 
needle plate, return spring anil the carbu¬ 
retor top from the cable. 

6. Push the needle and its clip out of 
the top of the throttle slide. (Before re¬ 
moving the needle clip note its position 
on the needle). 

7. Remove the overflow and breather 
hoses from the carburetor body. 

8. Remove the starter plunger by 
bending the lockvvasher tabs back and 
removing the locknut. Pull the starter 
plunger out of the carburetor. 

9. Turn the carburetor upside down. 
Remove the four phillips heat! screws 
which secure the float bow l. Then tap the 
float bowl very lightly to break the seal. 
Remove the float bowl. 



C.irburclor assembly (CR models) 


1 Rubber cap 

2. Corbureto r cop 

3. Return spring ond throttle slide 

4. Needle ossembly 

5. Sforter volve ossembly 

6 . Pilot oir screw 

7. Air jet 

8 . Sforter jet ond throttle stop screw 
9 Pilot jet 

10. Floot needle ond needle seot assembly 


1 I. Jet holder 
1 2. Moin jet 

13. Float 

14. Floot bawl 

15. Clomp 

16 Intoke manifold 

17. Gosket 

18. Lockpin 

19. Nut 

20. Wosher 


21 Air cleaner cover 

22 Air cleoner element 

23 Bolt (3) 

24. Collor (3) 

25 Rubber bushing 

26. Air cleoner bose 

27. Clomp 

28 Hose 

29 Clomp 
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liriiuivui^ I lit starter plunge i 

10 Push out the Uo.it pivot pin, ;md 
mt\ carcfull) remove the Ho.it ami float 
needle. 

11 Remove the phi 11 ips head screw 
located <lirectl\ behind the float needle 
seat. Remove the float needle seat set 
plate and pull out the seat. 

12 Tnscrew and remove the main jet. 
Remove the jet holder. Unscrew the 
needle jet on all except the CR250. On 
this model, tin* needle jet is a light press 
fit in the carburetor hodv. and is removed 
bv pressing it out from the bottom with a 
wooden dowel or the like. This jet is best 
left in place. It is important to note that if 
removed, the needle* jet must lx* installed 
with the cutaway at the top facing the 
< nginr side of the carburetor. 


ItcmoV llig lilt' ito.d him I l2> is tlir Hl.iin jft 



Kt'inm me (in- llo.il pivot pm, needle retaining pi.de 
t J). .md Unfit needle i t' 


Hi mm mg Hit- in.(in jel I1). jel holder (2). needle jel 
T>. and liatllc pl.de (1) 

13. Rtmiove (he two phillips screws 
securing the float bowl baffle plate and 
take out the plate. 

NOTE: /if* icrif careful a lien ranoi- 
in g the jets as that arc v oft brass uhith 
t an he damaged i enj cusihj. 



Needle jel (1). pilot jet l2). mam jet (3), needle seat 
I t and float nee die (5) 

14. Remove the pilot air screw and 
spring, and tlx* idle adjusting screw. 

ASSEMBLY A\I) I\STAEL\TlOX 

1. Assemble the starter plunger com¬ 
ponents and install the plunger in the 
carburetor. Be sure to bend back tlx* lock¬ 
ing tabs on the lockwasher. 

2. Install the float needle seat and set 
should he replaced. If the components 
are more than two sears old, new ones 
should be fitted before attempting to tune 
the carburetor, or taking remedial action 
to correct a rich condition (such as lower¬ 
ing the needle position). 



Installing the flonl needle set plate (1). It should be 
positioned as shown in the inset 

plate. Take care that you do not install 
the set plate upside down. 

3. Install the baffle plate, needle jet, 
pilot jet, jet holder and main jet. 

CAUTION: Do not over tighten the 
jets. 

4. Place the needle in its scat, then 
position the* float over tlx* needle and slip 
in the float pivot pin. Install the float 
howl O-ring in the float Ixnvl making sure 
that it is properly seated Install the float 



t. Carburetor otiembly 

2 . Rubber cop 

3 Throttle cop aiiembly 

4 Return »pring and throttle ilide 

3. Needle dip, tprmg. »ct plote, needle and needle je? 
6 Slorter volve onmbly 

7. Throttle (top ond pilot air icrewt ond iprings 
8 Baffle plate 


9. Jet holder 

10 Float needle, needle teat, and tel plot# 
1) Float 
12 Float bow! 

13. Pilot jet 

14. Main |tf 

15. Intake monifold 
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bowl and tighten the four phillips head 
screws in an “X” pattern until secure. 

5. Install the pilot air screw and 
spring. Screw in the pilot air screw until 
it is lightly seated, then back it off I'A 
turns (MT and MR models) or P /2 turns 
(CR models). This is an approximate set¬ 
ting, and may have to he readjusted when 
the engine is started. 

6. Install the clip on the needle in the 
same groove from which it was removed. 
Install the needle in the throttle slide. 



Installing the throttle slide; the notch on the inside 
of the carburetor !>ore (2) must engage the slot in the 
throttle slide (I) 


7. Slip the rubber cover up over the 
throttle cable sleeve, then place the carb 
cap, washer, return spring and nee¬ 
dle plate over the cable end. Insert the 
cable end pin in the slot in the slide and 
lower the needle plate into the slide 
and secure with a spring clip. Place the 
return spring in the slide. Install the slide 
in the carburetor with the cutaway por¬ 
tion facing the air cleaner. Screw the cap 
onto the carburetor body. 

8. Install the idle adjusting screw, 
screw it in until it just contacts the slide. 

9. Install the carburetor on the intake 
manifold pushing it straight on. Take care 
to line up the tab on the carb with the slot 
in the intake manifold (MT and MR mod¬ 
els). 



W hen imtullmg the carburetor, be sure that the tub 
and slot are properly engaged 


10. Install the carburetor and intake 
manifold on the machine making sure 
that the manifold gasket or O-ring is in 
place. Connect the air cleaner and 
tighten the air cleaner clamp. 

11. MT250 only: install the oil feed 
line to the intake manifold. Be sure to use 
a washer on either side of the banjo fit¬ 
ting. 

NOTE: Check that the throttle slide 
moves freely in the carburetor from 
wide open to fully closed before start¬ 
ing the engine. 

12. Start tlie engine. Cheek for air 
leaks at the manifold. Adjust the pilot air 


screw and idle adjusting screw. 


Fuel Petcock and Lines 


MT AND MR MODELS 


Cleaning 

1. Turn the petcock to off. 

2. Unscrew the sediment bowl, re¬ 
move the O-ring and filter screen. 

3. Clean all the parts in solvent. Check 
that there are no holes in the filter screen 
and that the O-ring is not nicked or out of 
shape. 

4. Run a little gas through the petcock 
to flush out any dirt (catch the gas in a 
suitable container). Use both the ON and 
RES positions to check for operation. 

5. Replace the filter screen, O-ring, 
and the sediment bowl. 

Disassembly 

1 Drain and remove the fuel tank. 

2. Remove the sediment bowl, O-ring 
and filter screen. 



Fuel petcock components (MT models 


1. O-ring 

2. Petcock body 

3. Goikel 

4 Lever 

5 Lever »pring 


6 . Lever set ptofe 

7. Filter Kreen 

8 . O-ring 

9 Sediment bowl 


3. Unscrew the phillips screws tinder 
the filter screen and remove the petcock 
from the fuel tank. 

4. Remove the two screws from the 
fuel lever setting plate and remote the 
setting plate, lever spring, fuel valve 
lever, and fuel valve gasket. 


Inspection 

1. Clean all the parts in clean solvent 
and blow dry. 

2. Inspect the petcock O-ring, sedi¬ 
ment bowl O-ring, and fuel valve gasket 
for deterioration or cracks. Replace the 
O-ring if condition is doubtful. Inspect 
the lever spring for cracks or fatigue. 

3. Inspect the fuel line for cracks or 
abrasion damage. Also, check the 
breather tube on the gas cap to make sure 
that it is not obstructed. If a plastic fuel 
line is fitted as a replacement, check for 
brittle condition or discoloration. These 
are signs of age, and if present, the fuel 
line should be replaced. 

Assembly 

1. Install the fuel valve gasket, fuel 
lever, spring, and fuel lever setting plate. 
Secure with the two screws. 

2. Be sure that the petcock O-ring is 
properly seated and install the petcock 
on the fuel tank, securing it with the two 


mounting screws. 

3. Install the filter screen, O-ring, and 
sediment bowl. 

4. Install the fuel tank on the machine, 
connect the fuel line and breather hose, 
and secure them with spring clips. Before 
operation, check the petcock for leaks. 


CR MODELS 

Removal and Disassembly 

1. Drain the fuel tank. 

2. Disconnect the fuel line at the pet¬ 
cock. 

3. Remove the two bolts which secure 
the petcock to the fuel tank. Remove the 
petcock. 



CR models jx-fcock \alve (2) and filler 11 > 

4. Remove the two screws which se¬ 
cure the lever setting plate. Remove the 
setting plate, lever spring, and fuel valve 
gasket. 


Inspection 

I. Clean all the parts in clean solvent 
and blow dry. 

2 Clean the screen which is incorpo¬ 
rated into the petcock and inspect lor any 
holes. 

3. Check the O-ring and fuel valve gas¬ 
ket for deterioration or cracks. Replace 
the O-ring or gasket if their condition is 
doubtful. Inspect the lever spring for 
cracks or fatigue. 

4. Inspect the fuel line for cracks or 
abrasion damage. Also, check the 
breather tube on the gas cap to make sure 
that it is not obstructed. If a plastic fuel 
line is fitted as a replacement, check for 
brittle condition or discoloration. These 
are signs of age and if present, the fuel 
line should be replaced. 


Assembly and Installation 

1. Install the fuel valve gasket, fuel 
lever, spring, and setting plate. Secure 
with the two screws. 

2. Secure the petcock to the tank with 
the two mounting bolts. Be sure that the 
O-ring is in place. 

3. Connect the fuel line and secure in 
place with a spring clip. 

4. Turn the petcock to OX and check 
for leaks. 
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Carbureton Specifications 



urtrn 

\tl2W 

( R/25 

CH250 

MHt7 5 

Make 

kr dim 

Keihin 

Keihin 

keihin 

keihin 

\ eutun M/e 

2*1 mm 

25 mm 

2S min 

31 min 

25 mm 

I'hrollle slide cuUwdv 

NA 

\ A 

3 5 

2 5 

NA 

Needle i * 1 2 p position I 

3rd 

3rd 

3rd 

3rd 

5th 

Not |« i 

50 

(>0 

00 

55 

4S 

Mam jet (Stil) 

C )S 

122 

125 

1 15 

122 

Mam air ldecd j< t 

200 

200 

200 

200 

200 

Float level 

24 mm 

20 mm 

20 mm 

24 mm 

20 inm 

Pilot air screw 
(turns open) 

m ± h 

l*i i S 

m± N 

I^± *8 

l J i ± v » 


i Groove from top 
NA Not available 


Electrical Systems 


Ignition Circuit 


A IT AA'D MR MODELS 

Hard stinting or misfiring arc often 
caused 1>\ ignition system troubles, but 
since electrical malfunctions art' often 
trickier to pin clown than carburetor 
faults, it is wise to ensure that systems 
other than the ignition are in serviceable* 
condition before beginning any work. 

1. In the event of hard starting, mis¬ 
firing, or cutting out, first check that the 
spark plug is not worn or the insulation 
cracked, that it is the proper heat range, 
and that all electrical connections are 
clean, dry anil tight. Cheek the ignition 
timing and be sure it is correct. 

2. Remove the spark plug, clean it 
thoroughly, or replace it with a new one; 


gap the plug to 0.6-0.7 mm (0.024-0.028 
in.). Connect it to its cap, and ground it 
against the cylinder head, kick the 
engine over briskly. The spark produced 
should be thick and blue. 

3. If there is no spark, or if the spark 
is weak and yellow, check the condition 
of the contact breaker points Inspect, 
c lean, and gap the points or replace* them 
if they are badly pitted or worn. If exces¬ 
sive arcing or sparking at the points is 
noted while the machine is running, the 
problem may be the condenser. A defec¬ 
tive condenser will also cause new points 
to wear out quickly. 

4. If the problem is not in tlu* points 
or the spark plug, the spark plug cap 
should be checked. Noise suppressor 
caps are fitted, which are designed to 
eliminate radio interference and provide 



I Magneto 
2. Stotor tmembly 
3 Breaker po<n?» 
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Maunrlo assrmhh (MT125) 

4 Rotor 

5 Rotor bolt 

6 Cronkcoie cover goike! 


7. Cronkcoie cover 

8 Magneto cover gaiket 

9 Magneto cover 


a hotter spark 1>> means of a resistor in 
tlie cap. Sometimes the resistor breaks 
down/and the cap then becomes an open 
circuit. Remove the cap from the spark 
plug lead, and ground the end of the lead 
against the cylinder head. If a fat, blue 
spaik is produced when the engine is 
kicked over, the problem was the cap. 
Replace* it with a new one. 

5. If tlie cap cheeks out okas, care- 
ful 1\ inspect the cable itself. Cheek for 
dirt or grease*, cuts or c rac ks in the insula¬ 
tion, moisture, cte If the lead is dam¬ 
aged, it must be replaceel. This also in¬ 
volves replac ing the coil. 

6. If*the trouble has not been pin¬ 
pointed, the* ignition coil should be 
checked. An ohinmeter should be used. 

a. Disconnect the black/whitc coil 
wire and check for continuity between 
the black/whitc* wire* and ground at the 
coil mounting bracket. This is a test of 
the coil’s primary winding. Resistance 
should be only a fe*w ohms at most II it 
is ven high or infinite, the primal) 
winding is broken, and the coil must he* 
replaceel. 

1). Leaving the- black/whitc wire dis- 
eonnected, check for continents of the* 
secondary winding b> attaching one of 
the* ohmmete*r le*aels to the spark plug 
lead and the* <>tiu*r to ground .it the coil 
mounting bracket. Continent) should 
exist and the resistance should be sev¬ 
eral thousand ohms. If the resistance is 
infinite, the secondary winding is bro¬ 
ken and the coil must be replaced. If 
the resistance is significant!) lower 
than this amount, the secondary wind¬ 
ing insulation is breaking down and re¬ 
placement of tlu* coil is necessar). 

7. Even if continent) is present in tlie* 
coil w indings, it is possible that the coil 
is still defective. Replacing the coil tem- 
porarilv with one* which is known to be 
serviceable is recommended. 

8. The* condenser can be checked if a 
eapaetanec* tester is available. Con¬ 
densers should have 0.25 mf capacitance. 
Checking with a megger should yield a 
resistance of I0M ohms at lOOOv. 

As noted above, sparking at tlu* points 
or points which pit or burn rapidly would 
indicate a defective condenser. Bad con¬ 
densers will cause mounds and matc hing 
depressions on the* j>oints. Refer to the 
illustration. 

NOTE: if the trouble f\a\ not yet been 
found, and the problem is a no-\park 
(rather than a weak spark) condition, 
it is ad i isable to check the operation of 
the ignition switch and kill sn itch. A 
defective switch may he grounding the 
magneto. 

9. If the switches are in working con¬ 
dition, the magneto itself must he* 
clieeke*d. Remove the left sielecover and 
the* magneto flywheel as outlined in the 
“Engine and Transmission” section. The 
special puller bolt must be used to re¬ 
move the flywheel. 

10. Make a close* visual inspection of 
the breaker points. Chock for loose, 
fra\ c*d, or broken wires. Che*ek the inside* 
of the flywheel for any scoring ot wear 
whic h would indicate that the flywheel is 
contacting the core ends. This condition 
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1 . Left eronkcose cover 
2 Gasket 

3. lubricator felt 

4. Breaker points 

5. Condenser 

6 . Magneto assembly 

7. Rotor 

B. Stotor assembly 
9 Wire clamp 
10. Ratar bolt 
11 Rotor washer 

12. Stotor plate securing screws 

13. Cover screw 

14. Cover screws 

15. Wosher 
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CR250 

In spite of the differences in construc¬ 
tion already noted, the CR250 ignition 
circuit is essentially the same as that 
found on the MT models. Note that the 
condenser is mounted on the magneto 
stator plate rather than with the ignition 
coil. 

Continuity tests should he carried out 
in the event of ignition problems as de¬ 
scribed in the previous section. Note the 
fo 11 o w i n g d i fie r e n ce s: 

1. Plug gap is 0.5-0.6 mm (0.020- 
0.024 in.). 

2. The ignition coil wire is red rather 
than black/white as for the MTs. Take 
primary coil continuity readings between 
the red coil wire and ground. 

3. The magneto rotor is removed with 
a special puller. Refer to the “Engine and 
Transmission” section. 


CR125 

1'his model is fitted with a CDI system. 
Continuity tests for the ignition coil can 
be carried out with an ohmmeter in the 
same way as described for the MTs. The 
CDI unit itself, however, is not testable 
and if other possible trouble spots have 
lieen eliminated, the unit should be re¬ 
placed. 

1. In the event of ignition problems, 
first check for loose or wet wiring connec¬ 
tions, then for spark plug, cap, and lead 
problems. 

2. Check the continuity of the ignition 
coil windings. 

3. Check the kill switch. 

4. Check the continuity of the pulser 
and the excitor coils located on the mag¬ 
neto stator plate. 

5. If the trouble has not been located, 
replace the CDI unit. 

6. When the left sideeover has been 
removed, check that the magneto rotor is 
not contacting the stator base. Clearance 
between the two should be 0.5 mm (0.020 
in.) all the way around the rotor. 


Charging System 


must be remedied upon installation. II 
this has occurred, check for any play in 
the crankshaft which would indicate a 
bad crankshaft bearing. Other reasons 
may be improper mounting of the coil 
cores or flywheel, worn crankshaft taper, 
or flywheel hub taper surface. If the hub 
taper is damaged, the flywheel should be 
replaced. Also inspect the flywheel for 
any cracks or fractures. If present, replace 
the flywheel. 

11. Check for continuity of the primary 
exciting coil after disconnecting the wire 
running to the ignition coil and placing a 
piece of business card or the like be¬ 



tween the breaker points. Connect the 
continuity tester or ohmmeter to the 
black/white wire on MT models or the 
black/yellow wire on MR models and the 
exciting coil ground wire. If no continu¬ 
ity exists, the coil is broken and must be 
replaced. 

12. Check to ensure that the exciting 
coil core is properly grounded to the 
stator plate. Use an ohmmeter or conti¬ 
nuity tester. If no continuity exists be¬ 
tween the core and the plate or if resis¬ 
tance is high, remove the core from the 
backing plate and sandpaper the contact 
surfaces. Clean both after sanding, then 
install. 



+ 



Low Capacity 


Excessive Capacity 


The mounds on the breaker ]xnnts indicate a Iwul condenser 


The following applies only to MT and 
MR models. An ammeter and voltmeter 
should be on hand for the following tests. 
An ohmmeter or continuity light should 
also be available for testing the rectifier. 
NOTE: Before attempting any charg¬ 
ing system test , he sure that the bat¬ 
tery has a full charge and does not 
have any weak or shorted cells. 

ALTERSATOR OUTPUT 

The following tests should be carried 
out in the event that the batten goes 
dead often or will not become fully 
charged. 

1. Use a trickle charger to charge the 
batten until the specific gravity of the 
electrolyte is 1.260-1.280 at room tem¬ 
perature. 

2. If the batten will not take a full 
charge or if one or more cells are lower 
than the others, the trouble is in the bat¬ 
ten' and it should be replaced. 

3. Disconnect the red (positive) lead 
from the battery and connect it to the pos- 
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1. left cronkcoie cover 

2. Goiket 

3 Mogneto <membly 

4 Rotor 

5. Stator anembly 

6 . Rotor bolt 

7. Rotor wother 

8 . Cover icrcwi 

9. Cover screws 

10. Stotor mounting bolts 


slight variatons in alternator output. If 
readings are significant!) lower than the 
standard values, cheek tlie rectifier and 
the alternator. 

RECTIFIER 

The purpose of’the rectifier on MT125 
and 250 is to change the alternating cur¬ 
rent produced In the lighting coils to 
direct current to charge the buttery. The 
MT125 uses a simple hall-wave rectifier 
consisting of a single diode. The diode 
will pass current in one direction onl\ It 
therefore can change alternating current 
into pulsating direct current. 

The rectifier used on the MT250 is 
more complicated, utilizing four diodes. 
Its purpose is the same, however. This 
is a full-wave rectifier. 

The MK175 rectifier has two diodes. It 
changes AC to DC for the ignition coil, 
since there is no battery. 

Rectifiers should be checked with an 
ohmmeter. Set the scale knob on the K- 
ohm range. Do not use a high-voltage 
ohmmeter (megger). 


(D 








Magneto asxrmbls <CKI25> 


itive side of the ammeter. Connect the 
other ammeter lead to the batten posi¬ 
tive terminal. Connect the voltmeter 
across the batten terminals. 



4 Start the engine and record the volt¬ 
meter and ammeter readings at the 
various rpm with the headlight and tail- 
light mi and off. 

5. Readings should be within 10% of 
the standard values shown in the charts. 
Differences in temperature will cause 


Checking the rectifier (MT125) 


The rectifier should be checked if the 
battery will not hold a charge, if it be¬ 
comes discharged, if the horn and stop- 
light-taillight will not work with the 
batten - disconnected and the engine 
running, or if the headlight seems too 
bright. 

On MT models, the rectifier should be 
checked if the batten- will not hold a 
charge, if it becomes discharged, if the 
horn and stoplight-tai11 ight will not work 
with the batten- disconnected and the 
engine running, or if the headlight seems 
too bright. 

CAUTION: If the MT250 rectifier is 
removed from the machine, exercise 
care that the mount in g srrru is not 
overtightened when it is installed. 


Cliargi11 g Cl i aractcrist ics 


put 


1 Hginf r/iw 

Hrcnn.bu; „f l 

Vl , M , 



,p,„ 

Sf //•?•> 

M 

At/ 12% 

\I12VI 

xr / 1:% 

W 12SO 

DWTtMi: RIOtNC 

Charging ament 700 rpm nra\ 

Hatti-is \olt.ige 7 2V 

1000 quit max 
(» IV 

2 S \ min 
.S S V 

I *5 \ min 

s nv 

1 0 \ max 
SMV 

•1 0 V max 
8 OV 

\M.lt ttimi; hi dim: 

Charging i urrent 2tltH) rpm max 

Hatters vulttigr 7 IV 

1*500 rpm max 
(> IV 

0 SA min 

S 4 V 

7 5\' ,U * 

1 3A min 
SM 

I 5A min 
S IV 
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MT250 rectifk-r location 


MT125, MR 175 

1. Disconnect the rectifier red and yel¬ 
low leads on MT models, or the 
black/yellow green and black/white leads 
on MR models, at the rectifier. 

2. Connect the positive lead of the 
ohmmeter to either one of the leads, and 
the negative lead to the other. 

3. Note the resistance reading. It 
should either be a few ohms or very high. 

4. Reverse the ohmmeter leads, and 
note the resistance. It should be opposite 
of the first reading. 

5. If the ohmmeter indicated the same 
resistance in both eases, the rectifier is 
defective and must re replaced. 

MT250 

This rectifier has four leads, and each 
set must be tested in the same manner 
outlined for the MTI25, above. 

1. Disconnect the rectifier leads at the 
coupler. 



Checking the MT250 rectifier at tin* plastic coupler 


2. Connect either ohmmeter lead to 
the red/white rectifier lead and the other 
ohmmeter lead to the pink rectifier 
wire. 

3. Note the resistance. It will either 
be. very high (no continuity) or a few 
ohms (continuity). 

4. Reverse the ohmmeter leads. Note 
the resistance. It should be the opposite 
of the first reading. 

5. If the ohmmeter reads the same re¬ 
sistance in both cases, the rectifier is de¬ 
fective and must be replaced. 

6. Repeat this procedure with the 
ohmmeter connected to the following 
pairs of leads: 

Pink and green 

Green and yellow 

Yellow and red/white 

7. II any of these pairs of leads shows 
continuity in both directions or complete 
lack of continuity, the rectifier must be 
replaced. 


ALTERS ATOR 

1. The alternator lighting coils should 
be checked in the event that the batten 
.and rectifier are found to be operating 
correctly. 


Checking the alternator for short or open circuits 

2. The MT125 has two lighting coils 
mounted to the magneto stator. Use an 
ohmmeter or continuity light to check for 
continuity. Disconnect the magneto 
wires at the plastic coupler. Remove the 
magneto flywheel. Check lor continuity 
between the white/yellow wire and the 
stator. If there is no continuity, either the 
lighting coil is broken internally or has a 
poor ground connection at the stator. 
Now check for continuitv between the 
yellow wire and the stator. If there is 
none, the other coil is either broken or 
has a had ground at the stator. To elimi¬ 
nate needless work, cheek the continuitv 
of the lead wires themselves before re¬ 
placing the coils. 

3. The MT250 is also fitted with two 
lighting coils on the stator, but the inter¬ 
ned wiring is somevv bat different than the 
MT125. Remove the magneto flywheel; 
disconnect the magneto wires at the plas¬ 
tic coupler. With an ohmmeter or conti¬ 
nuity light, check for continuitv between 
the vv hite yellow lead and the stator. If 
there is none, the coil is either broken in¬ 
ternally, or lias a bad ground to the stator. 

Check for continuity between the pink 
and the yellow leads. If there is none, 
one of the coils may be broken internally. 

Before replacing either of the coils, 
check that the leads themselves have 
continuity. 

4. On the MR175, check for continuity 
between the yellow lead and ground, as 
in step 2, above. 


Switches 


The operation of the electrical 
switches can be checked with a continu¬ 
ity light or an ohmmeter. 

Switches should be checked when the 
components they control fail to operate. 

In addition, main switches (MT mod¬ 
els) and ignition “kill” switches (all mod¬ 
els) should be checked in the event of a 
no-spark condition. 

IGS'ITIOX SWITCH 

The ignition switch (or “kill” switch) is 
located near the throttle twist-grip. 
When the switch is in the “run” position, 
it constitutes an open circuit—no current 
passes through. When “off,” the switch is 




grounding the low tension lead of the ig¬ 
nition coil. 



Checking the ignition "kill" switch 


The kill switch leads are connected be¬ 
neath the gas tank. They are black/white 
and green on all except the CR250, 
where they are black and green. 

Disconnect the two leads and connect 
the continuity tester or ohmmeter across 
them. When the switch is in the “rim” 
position, there should be no continuity 
(infinite resistance; continuity light off). 
When the switch is turned to either “off” 
position, the testing dev ice should show 
continuity. 

If there is continuity when the sw itch 
is in the “run” position, the kill switch is 
grounding out the ignition circuit which 
is probably why the machine will not 
start. 

MAI .Y SWITCH 

MT models are fitted with a main (key) 
switch below the gas tank When the 
switch is “off,” the low tension side of 
the ignition circuit (black/white wire) is 
grounded to the frame through the green 
wire. 

When the switch is “on,” the red hat- 
ten (positive) lead is connected through 
the black wire to power the horn, turn 
signals, and taillight. 

To test the switch, disconnect the con¬ 
nector near the switch. Use an ohmmeter 
or continuity light to check for continuity 
between the black/white wire and the 
green wire. When the key is off, continu¬ 
ity should exist When the key is on, 
there should he no continuity. If continu¬ 
ity exists when the key is in the “on” 
position, the ignition circuit is being 
grounded and the machine will not start. 

When the key is on, check for continu¬ 
ity between the black anti the red wires. 
Continuitv should exist. If it does not, the 
battery is being prevented from working 
the horn and lights by a defective switch. 

The main switch must be replaced if 
defective. 

BR.\KE LIGHT SWITCHES 

Disconnect the black and green y ellow 
leads for the brake switch you wish to test 
and connect the ohmmeter or continuity 
light across the leads. Continuity should 
appear when the brake lever or pedal has 
moved 20-30 mm (0.8-1.2 in.) measured 
at the tip of the lev er or pedal. 

The point of activation of the rear brake 
light switch can be adjusted by loosening 
the plastic locknut and moving the switch 
up or down on its brake (down to allow 
the switch to come on later, and vice 
versa). However, if continuitv cannot be 
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established, the switch should be re- 
pl.iced. 


Wiring Diagrams 


nous sw itch 


Remove the headlight and disconnect 
the light green and the green wires in the 
headlight ease. Cheek tor continuity 
across them w lien the horn button is 
pushed. H continuity is not established 
when pushing the horn button, the 
switch is defective and should be re¬ 
placed. 

HEADLIGHT SW ITCH 

Disconnect the lour headlight switch 
leads inside the headlight case. Check lor 
continuity across them (on the switch 
side) when the switch is oil. There 
should be no continuity. 

Turn the headlight switch on and 
check again lor continuity . It should exist 
lor all lour wires. II it does not, tin* head¬ 
light switch is defective and should be* 
replaced. 

The lour headlight switch wires are 
color-coded: black, brown/white, blue/ 
w hite, and w hite/yellow. 

HEADLIGHT DIMMER SWITCH 

Disconnect the dimmer switch leads 
inside tin* headlight case. They are: 
blue/white, blue, and white. Check for 
continuity between the wires on the 
switch side as the switch is moved to 
each ot its positions. 

When the switch is in the middle, there 
should be continuity between all three. 

When the switch is in the ‘“Hi” posi¬ 
tion, continuity should exist between the 
blue/white and blue wires, but not be¬ 
tween either of these two wires and the 
white lead. 

When the siwteh is on the “Di" posi¬ 
tion, there should be continuity between 
the blue/white and the white leads, but 
not between either of these and the blue 
w i re. 

runs sigsal sw itch 

Disconnect the gray, light blue, and 
orange leads inside the headlight ease 
and check for continuity between them 
as the turn signal switch is turned to the 
“R" and "L” positions. 

When the switch is in the middle posi¬ 
tion, there should be no continuity be¬ 
tween any of the w ires. 

When the switch is turned to “R,” 
there should be continuity between the 
gray and light blue wires only. 

When the sw itch is turned to *‘L” there 
should be continuity between the gray 
and orange wires only. 

11 continuity exists w here it is not sup¬ 
posed to or does not exist in all of the 
above cases, replace the switch. 

SECTHAL SWITCH 

Remove the left sideeover to gain 
access to the neutral switch. Use the con¬ 
tinuity tester or ohmmeter to check for 
continuity between the switch and the 
engine case, as shown. Continuity should 
exist only when the transmission is in 
Neutral. Otherwise, it should be re¬ 
placed. 
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Checking I hr nriilr.il ituhmlor switch (MT250) 


C11250 


Headlight 


BEAM REl y lJ\CE\ 1EXT 

1. The headlamp is a sealed beam 
unit. To replace the sealed beam, first 
remove the securing screw s, and remove 
the headlamp from the case. 

2. Remove the two retaining lockpins, 
and then the lockscrews from the head¬ 
light rim. 
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Wiring Diagrams 
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Wiring Diagrams 


S-H£DTuVNAHUG wu- T 

t.rA 


'A TiON S A Tt> 


G ••• G'ee" 6r Brc*- 



3. KeinoNf tin* lateral adjusting screw 

4 Take the old l>eam out of the rim. in¬ 
sert the new one and replace the adjust- 
uivz screxx, lockscrews. and puis. 

5. Adjust the headlight as directed 
below 

ADJl'STStEST 

Set the machine alxuit 25 feet away 
from and perpendicular to a wall, prefera¬ 
bly of a color w hich reflects light w ell 
The machine should he ofl the stand, and 
with a rider putting his wemht on the 
machine as in ojicration. Start the engine 
and switch on the high beam. The head¬ 
light lieani should lx> parallel to the 
ground, and should hit the wall directly 
in front of the machine. 

If vertical adjustment is required, 
loosen the headlight case mounting bolts 


Electrical Specifications 



MT Stodrli 

MR1T5 

Battery- 

6v. 6ah 

— 

Fuse 

10 amp 

— 

Headlicht 

6v, 35/25W 

6v. 25/25W 

Taillight/stoplight 

6v, 5.3/17\V 

6v. 3W 

Turn signal bulbs 

6v, 17W (SAE No. 1129^ 

— 

Instrument bulbs 

6v, 1 5\V (SAE No 51) 

6v, 1 7\\ 

Neutral indicator bulb 

6v, 3\V (SAE No 55) 

— 

High Ixam indicator 

6v, I.5VV (SAE No. 51) 

— 

Turn signal indicator 

6v, |.5\V (SAE No. 51) 

— 


and pivot the case up or down as ph 1 1 lips head screw at the right-side ot 
required. the headlight 

For lateral (side) adjustment, use the 


Wheels 


REMOVAL ASD ISSTAUATIOX 

Front Wheel 

125. 1T5 Models 

1 Support the front wheel off the 
ground by placing a crate or another suit¬ 
able object beneath the engine. 

2 Loosen the locknut on the brake 
cable adjuster and run the adjuster up to 
gi\e as much slack in the cable as pos¬ 
sible. Remo\e the cotter pin which se¬ 
cures the cable end and disconnect the 
cable from the brake lever and the brake 
plate 

3 MT only, remove the phillips head 
screw and pull the speedometer cable 
from the speedometer drive housing. 

1300 


Chassis 



Disconnect the fronl brake cable I', remove the 
speedometer set strew and disconnect the speed¬ 
ometer cable 


4. Remove the cotter pin from the axle 
and remove the axle nut and washer (a 
phillips head screwdriver may be placed 
through the left-side of the axle to keep it 
from turning while unscrew ing the nut). 


/ 

Encatre the brake plate anchor ssith the slider upon 
installation 

Using the screwdriver, pull the axle out 
and remove the front wheel assembly 
from the forks. 

5. To install, hold the front w heel be¬ 
tween the forks engaging the brake plate 
anchor with the left fork leg. Slip the axle 
in place from the left-side. Keeping the 
axle from rotating with a screwdriver. in- 
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stall the washer and axle nut. Torque the 
nut to 39.8-47.0 ft lbs then back it off 
until a slot in the nut lines up with a hole 
in the axle. Secure the axle nut with a 
new cotter pin. 

6. Install the front brake cable to the 
brake lever and then to the brake plate. 
Secure the cable pin in place with a new 
cotter pin. Adjust the brake cable as out¬ 
lined in “Maintenance’.’ 

7. MT only: line up the slot in the end 
ot the speedometer cable with the tab in 
the speedometer drive by slowly rotating 
the wheel. Install the speedometer cable 
and secure it in place with the phillips 
head screw. 


250 Models 

1. Support the front wheel off the 
ground by placing a crate or another suit¬ 
able object beneath the engine. 

2. Loosen the locknut on the front 
brake cable adjuster and run the adjuster 
nut up to give as much slack in the cable 
as possible. Remove the cotter pin on the 
brake lever and disconnect the cable 
from the brake lever and brake plate. 



Disconnecting the front Imtkc and sixedometer 
cable (MT250) 


3. MT/MR only: remove the phillips 
head screw from the speedometer drive 
housing and disconnect the speedometer 
cable. 

4. Remove the eight axle cap nuts {four 
on each fork leg). 

NOTE: Before removing the nuts, 
place a block of wood under the tire to 
keep the weight of the wheel off the 
axle caps as the nuts are loosened. 

5. Remove the block from under the 
tire, letting the axle drop below the studs 
on the fork legs. Remove the wheel. 

6. For installation: holding the wheel 
in place, with the brake plate anchor 
engaged in the fork leg, install the axle 
caps with the “F” mark toward the front. 
Place a Hat washer, lockwasher, and nut 
on each stud in that order. Position the 
speedometer drive housing so that the 
cable will not be excessively bent when 
connected. 

7. Tighten the nuts, starting with the 
outside front; then the inside front fol¬ 
lowed by the outside rear and the inside 
rear. Tighten the nuts to a torque of 
13.0-18.1 ft lbs. 

NOTE: When all the nuts are tight¬ 
ened properly the axle caps and the 
fork sliders should be touching in the 
front with a small gap in the rear. 

8. Install the front brake cable. Secure 
the cable to the brake lever with a new 



Axle cap installation and nut tightening sequence 


cotter pin. Adjust the cable. 

9. N1T/MR only: line up the slot in the 
end of the speedometer cable with the 
tab in the speedometer drive housing by 
rotating the wheel slowly. Install the 
speedometer cable and secure it in place 
with the phillips head screw. 


Rear Wheel 


All Models 

1. Raise the rear wheel off the ground 
by placing a crate or another suitable ob¬ 
ject under the engine. 

2. Remove the cotter pin and axle nut 
from the left-side of the axle. 

3. Remove the cotter pin, securing 
nut, lockwasher, and flat washer from the 
brake anchor at the brake plate. Discon¬ 
nect the brake anchor Irom the brake 
plate. 



L'nl>olt the rear brake anchor il) from the brake 
plate (4), and disconnnec t the brake cable (3) from 
the lexer (2) 

4. 125, 175 cc models: loosen the 
cable adjuster and remove the cotter pin 
from the brake lever. Disconnect the 
brake cable from the brake lever and the 
brake plate. 

5. 250 cc models: remove the cable 
adjusting nut and disconnect the cable 
from the brake lever and brake plate. 

6. Loosen the chain adjuster locknuts 
and run the adjusters in. Move the wheel 
forward in the swing arm and slip the 
drive chain off the rear sprocket. 

7. Pull the axle out from the right- 
side and remove the wheel assembly 
from the swing arm. 

NOTE: Place the wheel spacers on the 
axle in the order in which they are re¬ 
moved and screw the axle nut on the 
axle for safekeeping. 

8. To install the wheel: install the 
drive chain around the rear sprocket. 
Hold the wheel in place and slip the axle 
in from the right-side. Be sure that the 
wheel spacers are in their correct loca¬ 
tions. 

9. Engage the brake anchor with the 
brake plate and secure with the flat 


washer, lockwasher, and the nut. Install a 
new cotter pin in the brake anchor bolt. 

10. Turn the axle nut on finger-tight. 
Adjust the drive chain slack; the slack, 
measured midway between the sprock¬ 
ets, should be about % in. Refer to 
“Maintenance” if necessary'. 

11. 125, 175 cc models: connect the 
brake cable to the brake lever and brake 
plate. Secure the cable end pin to the 
lever with a new cotter pin. 

12. 250 cc models: install the cable pin 
in the brake lever. Slip the cable through 
the pin and screw the adjusting nut on. 

13. Tighten the axle nut to the proper 
torque of 43.4-57.9 ft lbs for MT and MR 
models; 50.6-65.1 ft lbs for the CR125 
and 57.9-72.3 ft lbs for the CR250. Then 
back it off until a slot in the nut is lined 
up with a hole in the axle. Secure in place 
with a new cotter pin. 

14. Adjust the rear brake cable as de¬ 
scribed in the “Maintenance” section. 
Check chain for proper slack. 

WHEEL DISASSEMBLY 
Front Wheel 

125, 175 Models 

1. Remove the front wheel from the 
motorcycle. Remove the brake plate from 
the hub. 

2. Spread the brake shoes by hand 
until they will clear the brake cam. Re¬ 
move the shoes complete with brake 
springs from the plate. 

3. Remove the pinch-bolt from the 
brake lever and remove the brake lever, 
plain washer, and dust seal. Push the 
brake cam out of the brake plate. 

4. Remove the front wheel side collar 
from the right-side of the hub. Remove 
the oil seals from both sides of the hub. 
These seals can be pried out with a 
hooked tool as new seals should always 
be used on reassembly. However take 
care not to score the hub surface. 

5. Using a propane torch, gently heat 
the area around one of the bearings. Turn 
the wheel assembly over, placing it on a 
bench so that the heated side faces down. 

6. With a suitable drift and a hammer, 
tap out the bearing. The spacer tube will 
also come out after the bearing is re¬ 
moved. 

7. Turn the wheel over and heat the 
hub in the vicinity of the other bearing as 
was done previously. Tap this bearing 
out in the same manner. 

250 Models 

1. Remove the front wheel from the 
motorcycle as previously described. 

2. Place the wheel assembly in a vise 
secured by the axle nut or secure the axle 
nut with a suitable wrench. Place a rod 
through the hole in the right-side of the 
axle and remove the nut by rotating the 
axle. 

3. Remove the axle, speedometer gear¬ 
box (MT), or the collar (CR), and the 
brake plate. 

4. Remove the cotter pin and washer 
from the upper brake pivot, and, spread¬ 
ing the brake shoes by hand, remove the 
shoes complete with their springs from 
the brake plate. 
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2 

4 

6 

8 

9 



5. Remove tlit* pineli-liolt from tin* 
brake lexer and reinoxe the brake lexer, 
return spring, plain xvasher, ami dust 
seal. Push the brake earn out of the brake 
plate. 

6. CR250 only: remoxe the oil seal 
from the right-side of the hub. This seal 
max be pried out xvitb a hooked tool as a 
nexv seal should always be used on reas¬ 
sembly; hoxvever, take eare not to score 
the hub surface. 

7. MT250only: remoxe the three phil¬ 
ips head screxvs from the bearing re¬ 
tainer located on the right-side oi the 
hub. Remove the retainer. 

8 With a suitable drift and hammer 
tap out the wheel bearings. 1 ake care not 
to score the hub xvhere the bearings seat. 
The spacer tube can be remoxed once 
one of the bearings is remoxed. Gentle 
heat can be used around the bearing 
bosses in the hub to facilitate remoxal. 


1. A*ic 
2 Wosher 
3. Collor 
4 Oil seol 

5. Wheel beoring 

6. Rim bond 

7 Tube 

8 Tire 
9. Rim 

10 Hub 
1 I. Spocer 

12. Broke shoe 

13. Broke spring 

14 Oil seol 

15 Speedometer geor 

16 Broke tom 
17. Broke plote 

18 8rake lever 

19 Axle nut 


Rear Wheel 

M 1250 

1. Reinoxe the xvlieel from the motor¬ 
cycle as described previously. 

2. Remoxe the dust seal, 65 mm snap- 
ring, and the 66 mm xvasher. Tap the 
drive HangC and sprocket from the huh. 
The sprocket can be remoxed from the 
hub In removing the six seeming nuts. 
Remoxe the damper rubbers from the 
hub. 

3. Remoxe the brake plate Remoxe 
the pinch-bolt from the brake lexer and 
remoxe the brake le xer, plain xvasher, 
and dust seal from the plate. 

4. Remoxe the cotter pin and xvasher 
from the upper brake pixot, and spread¬ 
ing the shoes by band remoxe the shoes 
complete xvitb their springs from the 
brake plate. 

5. Push the brake earn out of the brake 
plate. 

6. Remoxe the O-ring from the left¬ 
side of the hub. Using the factory pin 


(T) ® ®®(D <4 (p® 



I'ronl \x lire! .ismmhMn (MT250) 


1 A.le 

2. Speedometer drive 

3 Bearing retainer 

4 Spoke flonge 

5 Wheel bearing 
6. Hub 

7 Spocer 


B 

Rim bond 

15 

Brake plate 

9 

Tube 

16 

Broke com 

10 

Tire 

17 

Brake lever 

11 

Rim 

18 

Return spring 

12 

Rim lock 

19 

Axle nut 

13 

Brake spring 



14 

Broke shoe 




xx re neb or a small punch and hammer, 
unscrexx and remoxe the hearing re¬ 
tainer, then remoxe the oil seal and left 
xvlieel hearing. Remoxe the' spacer tube 
and drift out the right xx heel bearing from 
the left-side. 

CR250 

1 Remoxe the wheel from the motor¬ 
cycle as described previously. 

2. Remove the brake plate from the 
wheel assembly. Remoxe the cotter pin 
and xvasher from the upper brake pixot, 
spreading the brake shoes bx hand re¬ 
moxe them complete xxith the brake 
springs from the brake plate. 

3. Reinoxe the pinch-bolt from the 
brake lexer. Pull the brake lexer, plain 
xvasher, and dust seal from the brake earn. 
Push the brake cam out of the brake 
plate. 

4. Bend back the tabs on the locking 
plates, remove the six bolts securing the 
rear sprocket to the hub, and remoxe the 
sprocket. 

5. Remoxe the rear xvlieel side collar 
from the left-side of the hub. Remoxe the 
bearing retainer, dust seal, and xvlieel 
bearing from the left-side of the hub. 

6. Remove the spacer tube from the in¬ 
side of the hub, and tap the right xvlieel 
bearing out from the left-side. 

MT125 

1. Remoxe the wheel from the motor¬ 
cycle as described previously. 

2. Remove the brake plate from the 
hub. Pulling the brake shoes apart by 
hand, lift them and the brake springs 
from the brake plate. 

3. Remove the pinch-bolt from the 
brake lever. Pull the brake lexer, plain 
xvasher, and dust seal from the brake earn. 
Push the brake cam out of the brake plate. 

4. Remove the side collar from the left¬ 
side of the hub. Remove the 58 mm snap¬ 
ring and the four nuts which secure the 
sprocket to the hub and remove the 
sprocket. 

5. Remove the dust seal from the lelt- 
side of the hub. Reach through the center 
of the hub xx ith a drift and tap out the left 
xvlieel bearing. Remove the spacer tube 
and tap the right xvlieel bearing out from 
the left-side. 

CR125 AND MR175 

1. Remoxe the xvlieel from the motor¬ 
cycle as described previously. Remove 
the brake plate. 

2. Pull the brake shoes apart by band 
and lift them off of the brake plate com¬ 
plete xvitb the brake springs. 

3. Remove the pinch-holt from the 
brake lever. Pull the brake lexer, plain 
xvasher, and dust seal from the brake cam. 
Push tin* brake earn out of the brake 
plate. 

4. Rend back the tabs on the locking 
plates, and remoxe the four nuts securing 
the sprocket to tin* hub. Remove* the 
sprocket. 

5. Remoxe the side collar from the left¬ 
side of the hub. Unserexv the bearing re¬ 
tainer and remove the dust seal from the 
left-side. Remoxe the xvlieel hearing from 
the left-side bx tapping it out and then 
the spacer tube from the inside of the 
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Rear whrel assembly (MT250) 


1. Axle 

2. Collar 

3. Rim bond 
4 Tube 

5. Hub 
6 Rim 

7. Tire 

8. Wheel bearing 
9 Spacer 

10. O-ring 

11. Wheel bearing 
12 Dust seal 

13. Bearing retainer 

14. Rubber dampers 

15. Sprocket drive flange 

16. Washer 

17. Snap-ring 

18. Dust seal 
19 Brake lever 

20. Brake plate 

21. Broke cam 

22. Brake spring 

23. Brake shoe 

24. Anchor bolt 

25. Brake pedal 

26 Brake pedal shaft seals 
27. Pedal return spring 
28 Brake cable 
29. Rim lack 
30 Reor sprocket 

31. Nuts 

32. Collar 

33. Axle collar 

34. Axle nut 


luil). Tap the* right wheel bearing out 
from the left-side. 

INSPECTION (ALL MODELS) 

Brakes 

1. Clean all parts thoroughly with a 
suitable solvent, making a special effort 
to remove the dust and built-up dirt from 
the backing plate. 

2. Inspect the shoes for wear. There 
should be at least 0.10 in. (2.5 mm) of lin¬ 
ing material left (measured at the lining’s 
thinnest point) or the shoes must be re¬ 
placed. 

3. Inspect the linings for scoring or 
grooves. These may be caused by par¬ 
ticles of dirt which enter the drum. If 
badly scored, the shoes should be re¬ 
placed. If scoring of the shoes is evident, 
it would be wise to inspect the brake 
drum for the same type of damage. 

Be sure that there is no oil or grease 
present on the linings. Impregnated lin¬ 
ings must be replaced. 

4 If the linings are in usable condi¬ 
tion, rough up the surface with sand¬ 
paper. Then, clean the linings thoroughly 
with alcohol, or lacquer thinner. Clean 
the brake drum with the same solvent. 

5. Check that the brake lever bolt is 
not bent. Replace it if this has occurred. 
Replace the brake lever if the splines are 
worn or broken. 

6. Inspect the splines on the brake 

cam. These should be in good condition. 
The cam must rotate freely in its backing 
plate passage. If it does not do so, use a 
fine grade of sandpaper on both the cam 
shaft and the surface of the passage. 

7. Check the backing plate for cracks 
or fractures, and replace as necessary. 

Brake Drums 

1. Upon disassembly of the hub, in¬ 
spect the brake drum surface for condi¬ 
tion. The drums must be clean and free 
from score marks or rust. 


2. Rust can be removed from the drum 
surface with sandpaper. Polish the sur¬ 
face until it is shiny, then clean it 
thoroughly. 

3. Alcohol or lacquer thinner can be 


used to remove dirt or deposits from the 
drum. 

4. The drum should be checked for 
concentricity. An out-of-round condition 
is usually noticeable as an on-off-on feel¬ 
ing when the brake is applied while rid¬ 
ing. With the wheel assembly mounted 



Rear wheel assemhK (CR2-50) 


1. 

Broke pedal 

IB. Cotter pm 

35 

Tube 

2. 

Brake pedal pivot shaft 

19 Nut 

36 

Tire 

3 

Cable joint pin 

20. Washer 

37. 

Rim lock 

4. 

Brake cable 

21. 8roke anchor rubber bushing 

38. 

lackwasher 

5. 

Crease fitting 

22. Anchor bolt 

39. 

Nut 

6. 

Dust seal 

23. Nut 

40 

Rim 

7, 

Washer 

24 Brake plate 

41. 

Wheel bearing 

8 

Cotter pin 

25 Brake com 

42. 

Oil seol 

9. 

Return spring 

26. Brake shoe 

43, 

Bearing retainer 

10 

Cable spring 

27. Brake spring 

44. 

Collar 

11 . 

Broke lever fitting 

2B. Wosher 

45. 

Stud 

12. 

Adjusting nut 

29. Cotter pin 

46. 

Rear sprocket 

13. 

8rake lever 

30. Axle 

47 Lockplate 

14. 

Washer 

31. Collar 

48. 

Nut 

15 

Dust seal 

32. Wheel bearing 

49. 

Axle collar 

16. 

Washer 

33. Spacer 

50 

Axle nut 

17. 

Salt 

34. Rim band 

51. 

Cotter pin 
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1. Axl* 

2. Spocer 

3. Tube 

4 Rim bond 

5. Tire 

6. Rim 

7. Hub 

8 Wheel beoring 

9 Oil seal 


10. Spocer 
1 I. Broke coble 
12 Broke lever 
13. Brake ploto 
T 4. Broke com 

15. Broke shoe 

16. Broke spring 

17. Broke pedol pivot shoft 
18 Pivot wosher 


19. Broke pedol dust seol 

20. Brake pedol 

21. Reor sprocket 

22. Rear sprocket studs 

23. Nut 

24 Snop-ring 

25. Collar 

26. Axle collar 

27. Axle nut 


on the machine, spin the wheel while ap- 
plving the brake very lightly. The rub¬ 
bing noise of the brakes against the drum 
should be heard for the entire revolution 
of the wheel. 

5. An out-of-round condition and most 
scoring can he removed by having the 
drum turned on a lathe. 

Cushion Hub (MT250) 

When the sprocket and drive flange are 
removed, check the condition of the rub¬ 
ber cushions in the hub. Replace them if 
they are worn, cracked, or hardened. The 
cushions must not allow the drive flange 
to move more than V 2 in. in the huh. This 
reading is taken by placing the flange in 
the hub and noting the total movement of 
the rim of the flange relative to the rim of 
the hub in the plane of wheel rotation. If 
movement exceeds V 2 in., the cushions 
should be replaced. 

Wheel Bearings 

1. Clean the bearings, washers and 
spacer tube in a suitable solvent, remov¬ 
ing all of the old grease. At this point, it 
would bo wise to clean out the hub as 
well. 

2. Check the hearing bosses in the hub 
for scuffs, cracks, or distortion. If they are 
in anv way damaged, the hub must be 
replaced. 

3. Check the condition of the steel 
washers and the spacer tube, and replace 
if damaged. 

4. Bearing condition is very important. 
Check the balls themselves for pitting, 
wear, or rust. 

5. Apply a few drops of light oil to the 
bearing, and spin it. The bearing must ro¬ 
tate smoothly and freely. An> roughness 
or binding in rotation will necessitate a 
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new bearing. 

6. Note that bearings must be replaced 
in pairs. 


WHEEL ASSEMBLY 

Assembly is in the reverse order of dis¬ 
assembly; however, not the following 
points: 

1. Obtain a good grade of wheel bear¬ 
ing grease (such as Lithium or Moly) to 
lubricate the wheel bearings. 

2. Pack the wheel bearings until they 
are completely filled. 

3. Apply some grease to the inside of 
the hub and drive one of the wheel bear¬ 
ings into its seat. Install the retainer if so 
equipped. Install the spacer tube and 
drive the other bearing into its seat. The 
sealed surface of the wheel bearings 
must face the outside of the hub. 

NOTE: When a bearing retainer is fit¬ 
ted, the bearing closest to the retainer 
should be installed first. Then install 
and tighten the retainer, spacer and 
the other bearing. 

5. Coat the surface of the brake cam 
with chassis grease before installing it 
into the brake plate. 

6. Lubricate the brake shoe pivot 
points with chassis grease. Take care not 
to allow any grease to come in contact 
with the surface of the brake shoes or 
drums. 

7. MT models: line up the lugs on the 
speedometer gear with the slots in the 
front wheel hub. 

8. Install the brake lever on the brake 
cam so that the punch marks on the brake 
cam and brake lever are lined up. 





© © 

© 

© ©( 



Hr.tr ulirrhisM-mtik (CHI25 1 



I 

Coffer pin 

13 Waiher 

25 

Nut 

2. 

Broke lever 

14. Broke onchor rubber buthing 

26 

Dutt ieol 

3. 

Pinch bolt 

15. Brake onchor bolt 

27. 

Beoring retomer 

4 

Wother 

16 Broke com 

28 

Collor 

5 

Dust ieol 

17 Wheel beoring 

29 

Stud 

6. 

Axle 

18. Spocer 

30 

Reor sprocket 

7. 

Collor 

19. Rim bond 

31. 

lockplote 

B 

Broke plate 

20 Tube 

32 

Nut 

9 

Broke shoe 

21 Tire 

33 

Axle collor 

10 

Broke ipring 

22 Rim 

34 

Axle nut 

11. 

lockpin 

23. Rim lock 

35 

Cotter pin 

12 

Nuf 

24. lockwosher 
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Front Forks 


REMOVAL 

1. Loosen the fork filler caps located at 
the top of each fork tube. 



Front lorks assrmlily (MT250) 


l Fork leg oisembly 

2. Upper ipring 

3. Worher 

4. lower spring 

5 Pislon ring 

6 Domper lube 

7. Rebound spring 
8 Filler cop 


9 Fork lube 
10 Oil lock piece 

11. Dusl seal 

12. Snop-ring 

13. Oil seal 

14 Slider 

15 Ante cop 

16. Slider alien boll 


2. Support the front wheel oil the 
ground by placing a crate or another 
suitable object beneath the engine. 

3. Remove the front wheel. 

4. Loosen the pinch-bolts on the upper 
and lower triple clamps and remove the 
fork legs one at a time by pulling them 
straight down. If the lork legs resist re¬ 
moval, spread the lower triple clamp 
with a wedge and tap the fork leg out 
with a so ft-faced mallet. 



Fork filler e.tps (1), upper .uul lower triple clump 
pinch-lxilts (2). and fork tul* 1 (3) 


DISASSEMBLY 

The procedure is giv en for one fork leg, 
but applies to both. 

1. Remove the filler cap from the top of 
each fork leg and pour the oil into a suit¬ 
able container to be disposed of. The fork 
spring(s) will come out when the fork leg 
is turned upside down and can be re¬ 
moved at this time. If two springs are fit¬ 


ted to each leg, do not lose the washer 
positioned between them. 

2. Turn the fork leg upside down and 
rest it on a block of hard wood. With an 
impact driver and the proper bit, remove 
the alien bolt from the bottom of the 
slider. 

NOTE: These bolts are installed with 
thread locking compound and trying 
to remove them without an impact 
driver will result in rounding the head 
of the bolt. 

3. When the bolt is removed from the 
bottom of the slider, the damper rod com¬ 
plete with piston ring, and the rebound 
spring can be removed by taking them 
out from the top of the fork leg. 

4. The inner tube can now be pulled 
out of the slider. Once the inner tube is 
pulled out of the slider, the oil seal in the 
slider will have to be replaced. 

5. Remove the dust cover and snap¬ 
ring from the top of the slider and pry out 
the oil seal with a hooked tool. The pin 
wrench from the Honda tool kit may be 
used by slipping the hooked end under 
the seal and tapping on the handle with a 
hammer. A strip of copper or soft metal 
can l>e placed between the top of the 
slider and the wrench to protect the 
slider. 

IXSPECTIOX 

1. Wash all parts in a solvent and drv. 

2. Inspect the fork slider for cracked, 
broken, or distorted axle brackets, worn 
inner bore surfaces, damaged threads, or 
dents which have affected the inner bore. 
Replace the slider if defective in any of 
the above wavs. 

3. Inspect the fork inner tubes for con¬ 
dition; the chrome plating must be intact 
throughout. Check for damaged threads 
and worn or scuffed inside surfaces. 
Check the tubes lor straightness. This is 
done by placing the tubes in a set of V- 
bloeks and checking the run-out with a 
dial gauge. If the tube is bent more than 
1.5 mm (0.06 in.) as indicated by the 
gauge, it must be replaced. 

4. Inspect the piston ring for wear or 
scoring. 

5. Check the O-ring for cracks or any 
other signs ol wear; replace it if damaged. 

6. Check the general condition of the 
fork springs. Replace anv that are badlv 
rusted, have collapsed coils, etc. Com¬ 
pare the lengths of corresponding 
springs. They should be of approximately 
equal length. If the springs differ in 
length by more than Va in., both springs 
should he replaced. 

7. Coat all parts w ith ATF before as¬ 
sembly 

ASSEMBLY 

1. Lubricate the oil seal with ATF and 
install it in the top of the slider. Place a 
block of hard wood over the seal and 
drive it into the slider as far as possible. 
Then place the old oil seal on top of the 
new one and drive them in until the new 
seal clears the snap-ring groove in the 
slider. Take out the old seal. Be sure that 
the new seal is straight in the slider. The 
distance from the top of the seal to the 
snap-ring groove should be the same all 
around the seal. Install the snap-ring. 


2. Fit the dust seal to the fork tube, 
then carefully install the slider. Install 
the rebound spring then the damper rod 
from the top of the fork tube. Refit the 
fork spring(s) and cap temporarily. Turn 
the fork upside down and install the bolt 
in the bottom of the slider. The threads of 
this bolt should be coated with thread 
locking compound. 

3. Fit the drain plugs; be sure to install 
a copper washer on the drain plug. 

4. Remove the cap and fill the forks 
with the proper amount of ATF. The 
specifications for your model can be 
found at the end of the “Maintenance” 
section. Refit the cap. 

IXSTALLA TIOX 

]. Slide the fork legs through the 
upper and lower triple clamps. Tighten 
the pinch-bolts on the lower triple 
clamp and then secure the fork filler caps 
and the pinch-bolts on the upper triple 
clamp. 

NOTE: On MT and CB models the 
front fork height is adjustable. The top 
of each fork leg has six grooves which 
are 5 mm apart. On MT models , use 
only the top three grooves . On both 
models be sure that the right and left 
fork legs are adjusted the same. 



j* Never use 
these marks 


On MT models. u\e only I he lop three m.irks 

2. Install the front wheel and check 
the forks for smooth and proper opera¬ 
tion. 

FBOXT FORK ADJUSTMEXT 
(MT AXD CB MODELS) 

The height of tlu* front forks can be ad¬ 
justed to change the handling character¬ 
istics of the motorcycle. The MT models 
are adjustable three ways and the CR 
models are adjustable six ways. Raising 
the forks up through the triple clamps 
will make the motorcycle steer quicker as 
for low-speed riding. Lowering the forks 
through the triple clamps will give more 
high-speed stability. The procedure for 
adjusting the forks is as follows: 

1. Loosen the pinch-bolts on the upper 
and lower triple clamps. 

2. Raise or lower the forks to the de¬ 
sired position and tighten the pinch- 
bolts. 

NOTE: On MT models , use only the 

top three adjusting grooves. 


Handlebar 

DISASSEMBLY 
MT Models 

1. Remove the two phi Hips head 
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screws from the throttle cable housing 
and remove the top oi the housing. Dis¬ 
connect the throttle cable from the twist- 
grip. It the throttle cable is to be re¬ 
placed, disconnect the cable from the 
carl) and oil pump. Replace the cable and 
route the new one as shown. 

2. Remove the two phillips head 
screws from the headlight switch. Re¬ 
move the cable ties from the handlebars 
and remove the switch from the bars. If 
the switch is to be replaced, remove the 
headlight lens and disconnect the leads 
from the w ire harness. 

3. Remove the turn signal/dimmer 
sw itch from the handlebars If it is to be 
replaced, disconnect the leads from the 
wire harness inside the headlight shell. 

4. Remove the phillips head screw and 
rear view mirror from the right handle 
lever bracket and remove the ignition 
switch from the handlebar. If the switch 
is to be replaced, disconnect the leads 
from under the fuel tank. 

5. Loosen the screws securing the con¬ 
trol lever brackets to the handlebars. 

6. Remove the lour handlebar mount¬ 
ing bolts (two on each holder), and re¬ 
move the holders. 

7. Lift up the handlebars and slide the 
control lever brackets off the handlebars. 
Remove the handlebars from the ma¬ 
chine. 

CR, and MR Models 

1. The procedure for disassembling 
the handlebars on CR models is the same 
as for the MT models except for Step 1. 
The throttle cable need only be discon¬ 
nected from the carb to replace it as the 
CR models are not equipped with an oil 
pump. Steps 2 and 3 may be omitted. 

ASSEMBLY 

All Models 

Assembly is in the reverse order of dis¬ 
assembly; however, note the following 
points: 

1. When installing the hand grips, coat 
the inside of the grips with an adhesive. 

2. Place the handlebars in place on the 
mounts; align the punch marks located at 
the outside of the serrations on the hand¬ 
lebars with the top of the lower handle¬ 
bar mounts. This will correctly center the 
bars. 

3. The upper handlebar holders have a 
punch mark on the front upper surface. 
This mark must face the front of the mo¬ 
torcycle when they are installed. When 
tightening the mounting bolts, start with 
the front bolts. Tighten the bolts to a 
torque of 13.0-18.1 ft lbs. There should 
be no space between the front of the 
holder and top of the lower mount. 

4 MT models only: when installing 
the headlight switch and the turn sig¬ 
nal/dimmer switch, locate the pin on the 
switch into the hole in the handlebar. 


Steering Stem Assembly 

BEAHIXC ADJUSTS!EXT 

1. The steering stem bearings are nn 
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MT controls and wiring arrangrtnenl 

1. Turn tignol twitch; hi-lo beam twitch 6 Brake light wiring 

2 Clutch coble 7 Kill twitch wiring 

3. Front broke coble 8 Kill twitch 

4. Throttle coble 9. Headlight twitch 

5. Broke light wiring 10. Coble tiet 


caged #6 (125 and 175 models) or #8 
(250 models) balls. They are adjusted by 
means of a ring nut beneath the upper 
triple clamp. 

2. To check bearing adjustment, sup¬ 
port tlie front wheel off the ground. Grasp 
the fork sliders with both hands. 


release the front forks from a few degrees 
off the centered position. The forks 
should fall freely to either side of their 
own weight. If they will not, the bearings 
are too tightly adjusted, the steering stem 
is bent, the races are extremely worn, or 
some of the bearings are missing. 


3. Attempt to move the forks by pull¬ 
ing out on the sliders. If play or move¬ 
ment can be felt, the bearings are too 
loosely adjusted or worn. 

4. Turn the forks slowly from lock-to- 
lock. Movement should be smooth, si¬ 
lent, and effortless. If any binding or un¬ 
even movement is felt, the balls and 
races are either too tightly adjusted or are 
worn. If the steering feels uniformly stiff, 
the bearings are too tightly adjusted. If 
any noise is noted, the bearings are dam¬ 
aged or some are missing. 

5. With the front wheel off the ground. 


6. Bearings on most models can be ad¬ 
justed with a hammer and punch on the 
adjuster nut under the upper triple clamp 
with the triple clamp still in place How¬ 
ever, the upper triple clamp pinch-bolts 
and steering stem nut should be loosened 
to allow movement of the adjusting nut 

7. Tighten or loosen the adjuster nut a 
little at a time until the steering stem ad¬ 
justment conforms to that outlined alxne. 

8. If proper adjustment is not possible, 
the bearings and races will probably 
need to be replaced. 



). Steering item cop 

2 Steering item nut 

3 Upper triple clomp 

4 Steering item ond lower triple damp 


5 Adjviter nut 
6. Top cone race 

7 Ball bearing* 

8 Top frame roce 


9 Bottom frame race 

10. lower cane race 

11. Dutt »eal 

12 Duit teal wather 
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REMOVAL 

1. Remove the front wheel, front forks, 
fuel tank, and handlebars as described 
previously. 

2. Disconnect the speedometer and ta¬ 
chometer cables (if fitted) from the in¬ 
struments. Remove the headlight lens 
and disconnect the wire harness. Remove 
the two bolts which secure the headlight 
mounting bracket and remove the ta¬ 
chometer, speedometer, headlight, and 
headlight bracket by pulling the bracket 
up. 



Bolts securing the headlight mounting bracket (1) 


3. Remove the front fender from the 
steering stem by removing the four 
mounting bolts. Full the gas tank 
breather tube out of the triple clamp. 

4. Loosen the upper triple clamp 
pinch-bolts (3). Remove the steering 
stem nut and washer. Tap upward with a 
plastic mallet to remove the upper triple 
clamp. 

5. Loosen the steering stem race ad¬ 
juster nut with a pin wrench, then hold 
the steering stem up while unscrewing 

c the adjuster nut the rest of the way off. 
Remove the steering stem top cone race 
and the ball bearings from the top race. 

6. Carefully pull the steering stem out 
from the bottom. Some of the ball bear¬ 
ings from the lower race will most likely 
foil out at this time so be prepared for 
this. 

7. The bottom cone race is removed 
from the steering stem by prying it off, if 
replacement is necessary'. 

8. The bearing races in the frame lug 
are a press-fit and should not be removed 
unless replacement is necessary. If re¬ 
placement is necessary, the old races can 
be removed by reaching through the 
frame lug with a suitable punch and tap¬ 
ping the races out from the inside of the 
lug. 

New races are installed using a suit¬ 
able sized bushing driver: i.e., one which 
will drive the race squarely into its seat. 



Removing the steering stem frame races with ham¬ 
mer and punch 


Be certain that the race goes straight in. 

These races can also be installed using 
a block of hard wood of sufficient size to 
cover the race in place of a bushing 
driver. 

INSPECTION 

1. Wash the bearings in a suitable sol¬ 
vent. 

2. Clean all of the old grease from the 
bearing race surfaces, the steering stem, 
and the frame lug. 

3. Inspect the bearing race surfaces. 
They must be clean and smooth. That is, 
free from any cracks, scoring, indenta¬ 
tions or rust. Run your finger around the 
bearing race surfaces. Note any 
roughness or ripples on the race surfaces. 
Replace them, as a set, as necessary. 

4. Check the balls themselves for rust, 
pitting, or flat spots. Replace the bearings 
as a set if any such damage occurs. 

5. Check the dust seal for condition 
and replace if necessary. 

6. Check the steering stem for cracks 
or a bent condition; this is especially im¬ 
portant if the bike has been involved in a 
spill. 

INSTALLATION 

1. Install the dust seal washer, dust 
seal, and bottom cone race onto the steer¬ 
ing stem. Use a good grade of bearing 
grease to coat the bottom cone race and 
the top race in the frame lug. 

2. Embed the balls into the grease of 
the top frame lug race and the l>ottom 
cone race. 

NOTE: The 125 and 175 cc models use 
#6 balls: the MT125 has IS balls in 
each race , while the CR125 y and 
MRI75 have 21 balls in each race. The 
250 cc models use #8 balls with 18 
balls in each race for both models. 

3. When the balls are in place, slip the 
steering stem through the frame lug and 
hold it in place, while refitting the top 
cone race and threading on the adjuster 
nut. 

4. Tighten the adjuster nut all the way, 
then back it off until the steering stem 
turns with ease, but has no play. 

5. Install the upper triple clamp and 
the fork tubes. Check that the stem will 
fall to either lock freely of its own weight 
when released from 5-10° ofT center; if 
not check for: 

a. Steering bearing too tight; 

b. Bent steering stem; 

e. Worn races or balls. 

6. Install the flat washer, steering stem 
nut, and steering stem rubber cap. 

7. Install the front wheel, front fender, 
headlight bracket, handlebars, and fuel 
tank. 


Rear Shock Absorbers 


No service to the rear shocks is pos¬ 
sible. In the event of oil leaks, bent or 
broken plunger shaft, dented or other¬ 
wise damaged case, or worn mounting 
bushings, the shock absorber must be re¬ 
placed. 

If the shock absorbers are somewhat 


old, and one fails in the course of normal 
usage (such as an oil leak) it would be a 
good idea to replace both shocks to in¬ 
sure equal damping characteristics. 

To check a shock which is removed 
from the machine, place the bottom end 
on the ground and use the weight of your 
body to compress it as much as possible. 
Release the shock and note the rebound 
behavior. If the shock returns quickly at 
first, then slowly returns to the normal 
length, it is serviceable. If it returns to its 
normal length all at once, it should be 
replaced. 


Swing Arm 


ALL MODELS 

Inspection 

1. Disconnect the chain. Remove the 
rear wheel and sprocket assembly. 

2. Remove the shock absorbers and 
chain guard. 

3. Measure the distance between the 
top and bottom shock absorber mounts on 
both sides. The two measurements must 
be identical, or the swing arm will have 
to be replaced or fixed. 

4. Check that the rear wheel mounting 
plates are parallel. 

5. Grasp the legs of the swing arm and 
attempt to move it from side-to-side. Any 
noticeable side-play will indicate that the 
swing ann bushings in the frame need re¬ 
placement. 

The swing arm is most likely to be 
damaged if the machine is operated for 
any length of time with a broken or other¬ 
wise defective shock absorber. 

Removal 

1. Proceed as above. Then remove the 
swing arm pivot bolt nut, and pull out the 
pivot bolt. 

2. Remove the swing arm. 



Removing the >wing ann pivot bolt mil 


3. The swing arm should be inspected 
for cracks or fractures, especially around 
the welds. 

After removal of the swing arm, the 
dust seals and bushings can be replaced. 
This should be done every 10,000 miles, 
or more often depending on how the ma¬ 
chine is used, or if the bushings are worn 
(see “Inspection,” above). 

4. Remove the bushings, tapping them 
out with a punch and hammer. Once 
bushings are removed they should be re¬ 
placed. Remove the spacer as well. 
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Swim; unn suing arm (I), swing ami 

puol I ms 11 2 . ilnsl s<-al ( V), ami chain protector (-1 > 

5 Lubricate now bushings and both 
lilt* inside and outside ot the spacer with 
a good chassis grease. Press in one hush¬ 
ing, refit the spacer, and install the other 
hushing. 

6. Install the swing arm on the ma¬ 
chine. Alter tightening the swing arm 
pivot shall nut, move the swing arm up 
anti down to ensure that movement is 
smooth and ellortless. 


Chassis Speeificat ions 



Stiiiitlunl 
n nun) 

S. n n • n/ili l mill 

in in in* 

125, 175 MODELS 

Front link (himpci tube ()!) 

1 2175 1 21S5 30 025-31) 05(1) 

1 2105 ( 30 9 * 

1' 1 1 IIit lotk slnlei 11) 

) 220.5-1 2220 11 00-31 019) 

1 2270 ( 31 ISO) 

Kiont wheel axle run-out 

((-(MM) 1 0 01) 

00079 (02) 

tOOl hall hearing axial niu-out 

OOOOS (002) 

DOOM (0(H) 

tool hall Ixuiing ia«hal run-out 

0 0000 (0 015) 

0 0012 1 ooi) 

1 rout ami lear x\ In c l run 
ruii-mit 

0 0107 (0 5) 

0.0787 (20) 

Fiont ami rear brake (hum ID 

1 3507 1 3 ISO (110 0-110 2) 

4 3701 (11 1 0) 

Front and tear brake shoe thickness 

0 1 I7(> (375) 

0 0981 (2.50) 

He.tr wheel axle run-out 

0.0004 (0 01 > 

0.0079 j 0 20) 

Suing arm hushing ID 

0 7098-0 7111 IS 030-IS 063) 

07105 ( 18 20) 

Swing aim spacer OD 

0 707 1-0.7063 ( 17 90S-17 911 ) 

0 7039 ( 17 SS) 

0 >02 ball hearing axial run-out 

0 000S (0 2) 

0 0010 (0()|) 

0 >02 hall hearing radial run-out 

0 0000 ( 0.015 ) 

00012 (0.03) 

250 MODELS 

Front damper tube OD (CH) 

(1 9711-0 9S1-3 ( 2) 75-25 0) 

0 9721 (21 70) 

l imit damper tube OD I MT) 

1 1081-1.3780 ( 34 75-35 00) 

1 3001 ( 34 70) 

Fnmt loik slulei ID 

1 1780-1 3795 ( 35.00- 35 0 39) 

1 1850 ( 35 IS) 

Eionl wheel axle' run-out 

0.0001 0 01 ) 

0 0080 (02) 

(>502 hall healings axial inn-out 

0 0028 (007) 

0 00.39 <0P 

(>502 halt hearings radial run-out 

0 0012 (003) 

0.0020 (005) 

I'i out wheel run nm-oiit 

0 0197 ( 0.5) 

0.0787 (2 0) 

Front brake ilium ID ( MT) 

0 2992-0 3 NO ( 100 0-1003) 

0.3380 ( 101 0) 

Front brake shoe thickness 

0 1772 (15) 

0.0984 (2 5) 

Hear wheel lim nm-out 

0 0197 (0.5) 

0 0787 (2 0) 

Hear wheel axle run-out 

0 0001 • 0.01 ) 

0.008 (0 2) 

020-1 0.304 hall hearings 

0 002$ ( 0.07 ) 

0 0039 (OP 

axial nm-ont 

(>20l & 0304 hall heatings 

0 0012 (0.03) 

0.0020 ( 0 05) 

radial nm-nut 

Swing arm hushing ID 

0 8504-0.8524 (21 00-21 (R) 

0 8583 ( 21 S) 

Swing arm spacer OD 

0 8455-0.8119 ( 21 175-21 40) 

0.8125 (214) 

Hear brake clrinn ID 

5.51 IS-5 52.30 ( NO 0-1 10.3) 

5 5512 < 1 IPO) 

Hear Inake shoe thickness 

0 1772 ( 15) 

0.09S1 (2.5) 

Front brake drum ID (CH) 

5 5118-5.5236 i 1 10 0-1 10.3) 

5 5512 ( 1110) 


Chassis Torque Specifications 


C nnipimrnt 

\f I'i 25 

Tmifiir ill lb\) 

9/2*50 C/l (25 

< H250 

.9/0 75 

Steering stem nut 

43.4-65 1 

57.9-80 8 

13 4-09 1 

57.9-80.8 

43.4-57.9 

Cpper triple damp 

I 30-18.1 

13.0-18.1 

13.0-18 1 

13.0-18 1 

13.0-18.1 

pinch-holts 

1 landlehar holders 

1 3.0-18 I 

130-18.1 

13.0-18 1 

13.0-18.1 

13.0-18.1 

Lower triple clamp 

13.0-18.1 

13.0-1S.1 

13 0-18.1 

130-18 1 

13 0-18 1 

pmc h-holts 
l*’iout spokes 

1.1-2.2 

1 1-2 5 

1 1-29 

1.1-3 3 

1.4-3.3 

Hr ar spokes 

1 1-2.5 

1 1-2 5 

11-3 3 

1 1-3 3 

1.4-3.3 

Suing arm pivot holt 

39 8-17 0 

13 4-50.0 

39.8-17.0 

39.8-47.0 

39.8-50.6 

Front axle nut 

39 8-17 0 

43.1-57 9 

39.8-17 0 

39.8—17.0 

39.8-47.0 

Hear axle nut 

13 4-57.9 

43.4-57.9 

5(l.(i-fi5 1 

57.9-72.3 

43.4-57.9 

Front axle capnuts 

— 

13 0-18 1 

— 

13.0-18 1 

— 

Ih-ar sprocket 

16.0-20 3 

10 0-20.3 

1 1.5-20 3 

13.0-18.1 

32.5-43.4 

Brake anchor 

130-18 1 

9 1-130 

13 0-18 I 

13 0-18 1 

13.0-18.1 

Brake lever pmch-l>olt 

5 8-80 

5 8-8 0 

5 8-8 0 

5.8-8 0 

5.8-87 

(irarshift pmch-lmlt 

5 8-8 7 

5.8-8 7 

5,8-8 7 

5.8-87 

5.8-87 

kick-starter holt 

1 30-18.1 

13 0-18.1 

5 8-8 7 

5 8-8 .7 

13.0-18.1 

Hear brake pedal pivot 

21 7-28 9 

21 7-28 9 

2*1 (>-28.9 

21.7-28 9 

21.7-2S.9 

Hear shock absorber 
( tipper) 

21 7-28.9 

21 7-28.9 

25.3-32 5 

21 7-28.9 

21 7-2S.9 

l lower ) 

13 0-18.1 

1 3.0-18 1 

13 0-18 1 

13 0-18 1 

130-18.1 

Front engine mounting 
holts (to frame) 

20 3-2 3 9 

20 0-2 1 0 

20 0-23 0 

13 0-18.9 

20 3-23.9 

Front engine mounting 
lw>!(s (to engine ) 

20 3-23 9 

200-24 0 

20 0-23 0 

200-24 0 

20.3-23.9 

Hear engine mounting 
holts 

20 3-23.9 

29 0 -1.3 0 

20 0-23 n 

30 0-43 0 

203-2-3.9 

Highl-sule foot peg 

— 

21 7-28 9 

— 

— 

_ 

Control lever brackets 

2.2-2 9 

2 2-2 9 

2 2-2 9 

2 2-2 9 

2.2-29 
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MODEL COVERAGE 

XL350 XL125 

XL250 XL100 

XL 175 XL70 
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Serial nuiuhrr local tons. (1) frame, ami (2) engine 


General Specifications 



AT. ISO 

XLiW 7f\ 

X 1.2 Ml 

\l.2 \OKl K! 

V/ 2 Ml 7h 

M 17 \ 

X/ 171 -(< 

\I.I2\ 

\U2\ rr> 

V/ inti 

xi.ro 

hi.i\i 

Dlvphn einrnt (t\ 1 

US 

3(5 

2 IS 

2 IS 

2 IS 

171 

173 

122 

121 

99 

72 

lion* \ Stmkr ( mm m i 

7‘) 0 \ 71 0 

70 0 \ 71 0 

7 i 0 v 57 S 

7 1 0 \ 57 S/ 

71 0 v 57 S/ 

610x510 

6 1 0 v 51 0 

56 0 v 10 5 

5<» 5 v 10 5/ 

50 5 x 19 5 > 

17 Ox U 1 


3 11 x 2 so 

1 11 v 2 SO 

2 01 v 271 

2 01 v 2 71 

2 01 v 2 71 

2-52 x 2 1 1 

2 52 v 2 11 

2 21x1 05 

2 22 \ 1 95 

1 ‘XI x ] 05 

1 S5 x 1 62 

ComprrxNinn ratio 

•s 3 1 

5 5 1 

0 1.1 

0 1 1 

0 1.1 

0 0 I 

0 1 1 

0 1 1 

0 I I 

9 5 1 

SS 1 

(.irlum tor Ki iluo 

l’\\ 32 

l'\\ 12 

l'W2S 

r\\2s 

PW2H 

607 V 

007 \ 

017 \ 

OITA 

65S\ 

62613 

TRWSMIsMON 

I'uintirx rrdm turn 1 

1 125 

1 125 

1 125 

3 125 

3 125 

3 7<X) 

1 700 

1 055 

1 055 

) 055 

3 772 

Overall reduction 

J (MX) 

1 000 

1 200 

1 200 

3 0(X) 

2 71 I 

1 (MX) 

1 167 

3 166 

3 500 

3 381 

(.«-ar r.itiox 1st 

2 5<Xt 

2 500 

2 352 

2 352 

2 152 

2 760 

2 700 

2 709 

2 769 

2 760 

2 813 

2nd 

1 666 

1 66(1 

i r>(ir, 

1 666 

1.666 

1 SS2 

1 SS2 

1 722 

1 722 

I 722 

1 S75 

3rd 

1 210 

1 210 

1 2S0 

1.2S0 

1 2M) 

1 150 

1 150 

1 272 

1 272 

1 272 

1 300 

ah 

0 031 

0011 

1 000 

1 000 

1 000 

1 171 

1 173 

1 0)1 

I (XKI 

1 on 

0 958 

5th 

0 750 

0750 

o soo 

0 806 

0 S06 

0 <K>0 

0SS1 

OKU 

0 815 

0SN 

— 

Cll\SSIS 

Weight. ilr\ (llix) 

102 

31 1 

20S 

>01 

3(K) 

210 

210 

21 1 

2 IS 

205 

147 

Wl.eelkm m * im ) 

5 » 1 I 10 5 

55 5 Ml 0 

515 l >S 5 

55 5 III 0 

55 5 1110 

5 > 5 I >6 0 

5 1 5 1 16 0 

51 s Ml 5 

51 S 131 5 

50 0 127 0 

13 3/1 100 

Overall length in /uni 

SI 1 2110 

85 2 216 5 

SI 5 212 0 

SI 6/215 0 

S5 2 216 5 

SI 7< 207 5 

SI 7 207 5 

7S7 200 0 

SI 1 2CM.0 

77 2/196 0 

67 5'171 5 

Overall width ( in un ) 

110 SOI) 

31 7 SS0 

111 S > 0 

3) 1 s10 

317 SMI 

311 S) 0 

116 SS 0 

>2 7 M0 

52 7 83 0 

3! 7 SO 5 

2S 1/72 0 

Overall height (in /mi ' 

115/1110 

115 Mill 

II 1/112 5 

III 112 5 

11 5, II 10 

11 1 10*15 

11 1 100 5 

115 110 5 

115 110 5 

12 0 WOO 

37 7 9" 5 

(.round ( Mearam e ( in • i m ) 

7 5 10 0 

7 5 10 0 

7 5- 10 0 

7 5/10 0 

7 5- 10 0 

s 1 21 0 

s l 211 ) 

S | 20 S 

S1/20 s 

7 7- 10 5 

\ \ 

Tire vi/r 

r'ront 

I 00 \ 21 

100v 21 

2 75 v 21 

I00v2l 

l(X»v 21 

2 75 \ 21 

2 75 x 21 

2 75 \ 21 

2-5x21 

2 75 x 10 

2 50x 16 

Hear 

1 00 \ IS 

i no \ i s 

) (X) V I S 

1 00x IS 

MX) \ IS 

3 50 \ 1S 

1 50 v IS 

1 50 v IS 

1 50 x IS 

3 25 x 17 

2 75 x I I 

i:Lh(niUC\Ls3sHM 

Ignition 

inagiii tii 

iii.igm to 

magneto 

magneto 

magneto 

kittr rv 

magneto 

magneto i 

magneto 

luittcix 

magneto 

Charging 

alternator 

alternator 

altern itnr 

.'iltematnr 

alti rnator 

alti rnator 

alternator 

alternator 

alternator 

alternator 

alternator 

Sv vtein vnltage 

6 

6 

0 

6 

0 

6 

6 

6 

6 

0 

6 


M-lmirn 
V\ Not .i\ ail *ble 
Not apphi ilili* 
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Maintenance 

NOTE: Common maintenance proce¬ 
dures are explained in detail in “ Gen¬ 
eral Information.” 


Oil Changes and 
Lubrication 


CHECKING OIL 

On all models the oil level is cheeked 
hy means of the dipstick incorporated 
into the filler cap. The filler cap is located 
in the right crankcase cover. To check the 
oil: 

1. Start the engine and allow it to 
warm up lor a few minutes. 

2. Hold the motorcycle upright on 
level ground, remove the dipstick and 
wipe it clean. 

3. Reinsert the dipstick, allowing the 
(lipstick cap to rest on the top of the 
threads of its hole. The oil level should 
he between the maximum and minimum 
marks on the dipstick. If the level is 
below the minimum mark on the dipstick 
add enough oil through the hole to bring 
the level up to the maximum mark. 



Checking oil level: the dipstick should rest on the 
top of the hole. Level should l>e between the max¬ 
imum and minimum marks (2 and 3) 

CHANGING OIL 

Change the oil at least every 1,500 
miles under normal operating conditions. 
NOTE: If the motorcycle is used 
under severe conditions (i.e., racing, 
high-speed operation, stop-and-go rid¬ 
ing , dusty conditions, operation in 
cold weather, etc.), changes should he 
made more frequently. This is also true 
if the machine is used infrequently 
especially during winter months. 

1. Allow the engine to run for a few 
minutes until it is close to operating tem¬ 
perature. 

2. Remove the dipstick, then place a 
pan under the engine to catch the oil. 
Remove the drain plug from the sump, 
and allow a few minutes for the oil to 
drain, then kick the engine over a few 
times with the kick-starter to remove any 
oil remaining in the delivery system. 

3. XL175 only: When the drain plug is 
removed, the screen-type filter and filter 
spring will come out. Clean the filter in 
solvent, and inspect it for any puncture 
holes. 

4. Refit the drain plug (and filter 
spring and screen on the XL175) and fill 
the sump with the correct amount and 
grade of oil. Refer to the charts at the end 



Removing the filler and filler spring (175) 


of this section. Run the engine for a min¬ 
ute or two. Then shut it oft let it sit for 
one minute and recheck the oil level; add 
oil as necessary until the level is correct. 
NOTE: SAE l()\V-40 or 10WN30 is 
recommended for all models. Use only 
high grade, detergent motor oils ser¬ 
vice rated “SEThe use of oil addi¬ 
tives is not recommended as they may 
cause clutch slippage. 

OIL FILTER 

Filter service is required at least every 
fourth oil change, or once per year. 

Two types of oil filters are used on XL 
series Hondas; au oil filter screen and a 
centrifugal oil filter. The centrifugal oil 
filter is located on the right end of the 
crankshaft (except on the XL 70 which 
uses the center of the clutch outer hous¬ 
ing as the filter). The filter screen on 
XL350 and XL250 models is located at 
the bottom rear of the right crankcase 
cover. On the XL175 the filter screen is 
directly above the drain plug. The XL125 
and XL100 have the filter screen in the 
left-side of the sump while the XL70 has 
a screen plate in the right crankcase half 
under the right crankcase cover. 

Oil Filter Screen 

1. Drain the oil as previously de¬ 
scribed. 

2. Remove the oil filter screen cap (ex¬ 
cept XL70). 

3. Withdraw the filter spring and filter 
screen. 

4. XL70 only: Remove the footrests, 
kick-starter lever, and the right crankcase 
cover. Remove the filter screen from the 
lower portion of the crankcase. 



Oil filler screen location (XL70) 



Spring and screen filter location (125/100 shown) 


5. Wash the filter screen in solvent and 
inspect it for any punctures. 

6. Installation is the reverse of the 
above. 

Centrifugal Oil Filter 

All Except XL70 

1. Drain the oil as described above. 

2. Remove the kick-starter lexer and 
right footrest. Remove the right crank¬ 
case cover. 

3. Remove the snap-ring or three 
screws from the oil filter cap and remove 
it. 

4. Wipe the inside of the filter rotor 
xx ith a clean rag to remove any deposits. 

5. Inspect the O-ring for any nicks or 
cracks, replace if damaged in any wax . 

6. Line up the tabs on the filter cap 
with the slots in the rotor and push the 
end plate into the rotor. Secure with the 
snap-ring or three screws on the 
XL125/100. 

XL70 

1. Drain the oil, remove the kick- 
starter, footrests, and right crankcase 
cover. 

2. Unscrew the four securing screws 
from the clutch outer cover, and remove 
the cover. 

3. Wipe the inside of tin* clutch outer 
housing with a clean rag to remove any 
dirt or metal chips. 

4. Install the clutch outer housing 
cover and tighten the four securing 
screws. 

5. Inspect the right crankcase cover 
gasket and replace it if it is damaged in 
any way. Install the right crankcase 
cover, footrests and kick-starter. Refill the 
engine with oil. 

FRONT FORKS 

1. ATF is recommended for the front 
forks. If slightly stifter damping charac¬ 
teristics are desired use SAE 30 oil. 



2. Fork oil should be changed every 
6,000 miles or once every 12 months. 

3. To drain the fork oil, remove the 
drain plug at the lower portion of one of 
the fork sliders. Allow the oil to drain for 
several minutes into a suitable container, 
pumping the slider up and down several 
times. After most of the oil is expelled, 
turn the forks all the wax to the right to 
completely drain the right fork leg, or to 
the left for the left fork leg. Check the 
condition of the drain plug gasket. Re¬ 
place it if necessary. Refit and tighten the 
drain plug. 
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*1 Re|x*at the procedure* vv itli the other 
fork leg. 

5. Support tin* front wheel off (lit* 
ground. Remove the fork filler cap from 
eat h fork lei;. The handlebar clamps muv 
have to he removed and the handlebars 
pulled back to allow access to the* fork 
caps. loosening the upper triple clamp 
pinch-holts m.iv make removal easier. 

6. \dd the correct quantity of ATE to 
eac h fork lei; Capacities for each model 
arc* given in tlu chart at tlu* end of this 
section. 

NOTE. fork nil should he accurately 
measured* and added slowly. Both of 
tin se aims t an he accomplished h\j 
Irving a hahy bottle with the rubber 
nipple cut off to add oil to the forks. 
These are usually calibrated in cubic 
centimes or ounces. On 100 cc and 
larger hikes , tlu spring can be taken 
out, if necessary, to facilitate the addi¬ 
tion of the oil. 

7. Inspect the condition of the fork 
filler cap O-ring, and replace it if it is torn 
or cracked. Fit the* caps and tighten them 
securely. Tighten the handlebars and 
pinch-bolts if they were loosened. Allow 
a moment lor the oil to settle in the forks 
before operation 

8. After several miles of operation, 
check tlu* area around the fork slider 
seals for leaks or seepage. Even a mini¬ 
mal amount would necessitate replace¬ 
ment of the seals. A coating of grime 
building up in this area over a period of 
time is also indicative of ineffective seals. 

CHASSIS LUBRICATIOS 

1. The swing arm pivot on some mod¬ 
els is fitted with a grease nipple. This 
item should he lubricated with a good 
grade of chassis grease every 3,000 miles. 
Grease should be applied until some of it 
shows at either end of the swing arm. 


Service Checks 
and Adjustments 

DRIVE CIIAIS 

1. The chain should have about % in. 
(20 mm) of total up-and-down Iree-play 
measured in the middle of the lower 
chain run. 

2. Refort* cheeking or adjusting the 
chain slack, the following conditions 
should lx* met: 

a. A support should be placed under 
the engine so that the rear wheel is off 
the ground; 



C'fi.u'i tree-plas should tie alxiut Vi in measured in 
11 1 * * middle ol l ] i«- Imvn c li.Un run 
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I). The transmission should be 
placed in Neutral; 

c. The chain should be clean and 
well lubricated; 

d. The chain should have been 
checked lor any tight spots In slowly 
rotating tlu* wheel and checking for 
variances in the chain tension. If a 
tight spot exists, the chain tension 
should be adjusted to the prescribed 
free-play at the tight spot. Note, how¬ 
ever, that such a condition is indicative 
of a worn chain and probably 
sprockets which should be replaced 
as soon as possible. 

3. To adjust the chain, first back off 
the rear brake adjuster nut if a rod- 
operated brake* is fitted 

\. Remov e the axle nut cotter pin and 
loosen the axle nut several turns. Loosen 
the locknut on each chain adjuster bolt. 

5. Turn each of the adjuster bolts or 
nuts in or out by erpial amounts until the 
chain tension is approximately correct. 

6. Check wheel alignment In means 
of the aligning marks inscribed on both 
sides of the swing arm. Be sure that both 
adjusters are lined up with the same mark 
on each side. If not, turn one of the ad¬ 
juster bolts or nuts in or out so that align¬ 
ment is achieved. 

7. Tighten the axle nut and check the 
chain tension. Correct if necessary. Alter 
adjustment is correct, tighten the axle nut 
to the proper torque. Fit a new cotter pin 
and tighten the adjuster locknuts. 

NOTE: With a standard chain fitted , if 
it is necessary to move the axle beyond 
the fifth adjustment mark on the swing 
arm , the chain is worn to the replace¬ 
ment limit. 

8. Check the condition of the drive 
chain protector. If the protector has been 
bent, straighten it so that the chain runs 
through the center. 

CLUTCH 

Two adjustments are made to the 
clutch: cable adjustment and pushrod ad¬ 
justment. Usually the pushrod need not 
be adjusted unless the clutch malfunc¬ 
tions. Cable adjustment must always lx* 
maintained at the proper specification. 

All Except XL175 and 
XL 125/100(76) 

Before adjusting the clutch, the cable 
should be well lubricated. 

1. The clutch lever should lx* able to 
lx* moved 10-20 mm (0.4-0.8 in.) mea¬ 
sured at the tip of tlu* lever before* the 
clutch begins to disengage. 

2. To adjust tlu* clutch, loosen tlu* 
locknut on the handlebar adjuster and 
screw tlu* adjuster into the lever housing 
to give as much slack in the cable as pos¬ 
sible. 

3. On 350 and 250 models, remove the 
rubber plug from the left crankcase 
eov er. On the XL70 remov ing tlu* chrome 
cover from tlu* right crankcase cover will 
expose tlu* pushrod adjuster. The 
pushrod adjuster on 100 and 125 models 
is located in tlu* right crankcase cover 
near the kick-start lever. 



To adjust tin* dull h, loosen llit* locknut (I) and turn 
tlu* adjusting m rrss in until resistance is it*It, then 
hack it out V 4 turn anil secure the locknut .\L70 


4 larosen the locknut on the pushrod 
adjuster and screw the adjusting screw in 
until resistance is felt, then back it out 
V 2 -I turn for 350 and 250 models, 'A-'/i 
turn for 125 models, and V* turn on the 
XL70. 



Clutch adjuster location (125/tOO, 1975 and earlier 


On the XL100, list* the adjusting screw 
to align the center of the clutch lever 
with the* mark on the crankcase*. 

Tighten the adjusting screw locknut. 



On the XU00. use the clutdi adjusting stress to 
align the center ol the elnti h leser svilh the mark on 
the crankcase 


5. Adjust the cable Iree-play so that 
there is 10-20 mm (0.4-0.8 in.) free-plav 
measured at the tip of the* lever. This can 
be done with either the handlebar ad¬ 
justor or the lower cable adjuster; how¬ 
ever any major adjustments, such as 



On 550 250 models, the adjusting sc iess and lex knot 
(2 and 1) are c nsered l»s a rubber plug ss hit h should 
lx* installed ssitli the armss indicating the front of 
the engine 
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when a new cable is fitted, should he 
done at the lower adjuster. 

6. Install the chrome cover (XL70) or 
rubber plug. When fitting the rubber 
plug note that the arrow on the plug must 
point to the punch mark on the left crank¬ 
case cover. 

XL175 and XL125/100(76) 

Before adjusting the clutch, apply a 
few shots of chassis grease to the adjuster 
grease fitting and operate the clutch lever 
a few times to distribute the grease. The 
clutch cable should also be well lubri¬ 
cated. 

1. The clutch cable should be adjusted 
so that there is 10-20 mm (0.4-0.8 in.) of 
free-plav measured at the clutch lever 

tip- 

2. To adjust the clutch, loosen the 
lockbolt above the clutch adjuster on the 
crankcase cover and turn the adjuster 
clockwise to decrease the play and coun¬ 
terclockwise to increase free-plav. When 
the adjustment is correct tighten the lock- 
bolt. 



On ihe 175. loosen the lockl>oll (2) and Inm the ad¬ 
juster (1) clockwise to decrease cable free-plav, or 
counterclockwise to increase it 


3. Minor adjustments can be made at 
either the cable adjuster on the handle¬ 
bars or the lower cable adjuster located 
on the left crankcase cover. 

THROTTLE CABLE 

The throttle cable free-plav should Ire 
adjusted after the idle speed. This proce¬ 
dure is given in the “Tune-Up” section. 
The standard throttle cable free-play is 
10-15° of grip rotation for all models. 

XL350/250 

1. Loosen the locknut on the cable ad¬ 
juster located near the twist-grip and 
screw the adjuster in to give the max¬ 
imum amount of free-play. 

2. Loosen the locknut on the lower ad¬ 
juster. Turn the adjuster until there is ap¬ 
proximately 10-15° of play at the twist- 
grip then tighten the locknut. 



Throltle cable adjuster locknuts (3 and 5) at the car¬ 
buretor (350/250) 


3. Fine adjustment is accomplished 
with the adjuster near the twist-grip. Be 
sure to tighten all locknuts when the ad¬ 
justment is correct. 


Other Models 

1. The throttle cable free-play can be 
adjusted with either the upper adjuster 



Throttle cable adjuster (2) aud locknut (1) at the 
twist-grip 


(near the twist-grip) or the lower adjuster 
located on the top of the carburetor. It is 
preferable, however, to turn out each ad¬ 
juster a little way rather than have one of 
the adjusters turned out to its limit. When 
the adjustment is complete tighten all 
locknuts and slip the rublx*r boot over 
the lower adjuster. 



Cable adjuster (3) on the carburetor cap 


BRAKES 

When the linings contact the drum, the 
angle formed by the brake plate lever and 
its cable or rod should not exceed 90°. If 
it is impossible to obtain the correct ad¬ 
justment, the lining thickness should be 
checked. 

Front Brake 

1. Use the cable adjuster on the brake 
plate to allow about 20-30 mm (0.8-1.2 
in.) of handlebar lever free-play Irefore 
the shoes contact the drum. This free- 
play is measured at the tip of the lever. 

2. This free-play can be maintained as 
the shoes wear by using the adjuster at 
the handlebar lever. 

Rear Brake 

Use the adjusting nut on the end of the 
cable or rod so that the brake pedal has 25 
mm (1 in.) of free-play before the shoes 
contact the drum. 

NOTE: Some models are equipp’d 
with brake wear indicators. If the in¬ 
dicator marks align when the brake is 
fully applied , the linings should be re¬ 
placed. 

Brake Light Switches 

The switches should be checked for 
operation after the brakes are adjusted. 
The rear brake light switch is mounted in 
a slotted bracket and secured by lock¬ 


nuts. Moving the switch up on the 
bracket allows the brake light to turn on 
sooner. Mov ing it down allows the light 
to turn on later. Generally, the brake light 
should come on just as the linings contact 
the drum. 

STEER1SG STEM BEARIXGS 

The steering stem bearings should be 
checked periodically and adjusted if nec¬ 
essary. 

Grasp the fork sliders (with the front 
wheel supported off the ground) and pull 
them straight out. No play should be felt. 
If play is evident or if the bearings bind 
or make noise when the forks are turned, 
adjustment and lubrication are needed. 

Refer to the “Chassis” section. 


Fuel System 


1. Fuel system maintenance involves 
cleaning the petcock and filter, cleaning 
or replacing the air cleaner, and cleaning 
the carburetor. 

2. The carburetor should be removed, 
disassembled, and cleaned every 4,000 
miles. The procedures are outlined in the 
“Fuel Systems” section. 

3. The petcock should be serviced 
every 3,000 miles. Shut the fuel off, then 
unscrew and remove the petcock sedi¬ 
ment bowl and O-ring. Take out the fuel 
filter screen. Clean the parts in solvent 
and inspect the screen for any holes or 
other defects, replace it if it is damaged 
in any way. Inspect the O-ring for any 
cuts or cracks and replace it if necessary. 
Reinstall the filter screen, O-ring, and 
sediment lxnvl. Turn the fuel on and 
check for leaks. 

AIR CLEASER SERVICE 

The air cleaner should be serviced or 
replaced every 1,500 miles or more often 
depending on conditions. 

Removal 

XL350/250 

1. Remove the air cleaner cover, then 
remove the mounting bolt from the ele¬ 
ment, loosen the clamp, and remove the 
element. 

XL175 

1. Remove the nut securing the air 
filter case to the motorcycle. Remove the 
three bolts from the air filter and loosen 
the clamp connecting the air filter to the 
carburetor. Push the air filter forward 
when removing the air filter case, then 
remove the air filter element. 



Air cleaner case (1) mounting nut (2), filler bolts (3) 
and clamp screw (4) (XL175) 
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Rruiov ini' flu- ,ur i leaner tdenient retainer (XI. 125) 


XL 125 

1. Remove* tin* right sklecovor. 

2. Remove the three mounting nuts 
from the air cleaner ease cover and re¬ 
move the cover. 

3. Remove the retainer and take out 
the air filter element. 

XL100 

1 Remove the rij^ht sidecover. 

2. Remove the three mounting holts 
from the air cleaner, and mov e the spring 
clamp connecting the air cleaner to the 
carburetor. Remove the air cleaner. 

3. Remove the nut from the center of 
the air cleaner and remove the element. 



Air cleaner cast* mourning holts (1) (XL100) 


XL70 

1. Remove the right sidecover from 
the air cleaner ease and withdraw the 
filter element. 

Cleaning (All Models) 

1. Once the element is removed it 
should he cleaned in a clean solv ent such 
as kerosene. Dry thoroughly. 

2. Soak the element in gear oil (SAE 
80 or 90) until it is fully saturated then 
wring out the excess oil. 

3. Install the air cleaner in the reverse 
order of removal. 


Decarbonization 


The spark arrestor on models so 
equipped should Ik* removed and 
cleaned every 1,500 miles. This should 
he done when the engine is cold. 

1 Remov e the holt(s) which secure the 
spark arrestor to the end of the exhaust 
pipe. Grasp the spark arrestor with largo 
pliers and pull it out. On the early 
XL125, remove the cover plate and the 
drain plug from the exhaust pipe. 

2 Heat the* spark arrestor with a pro¬ 
pant* torch until it is quite hot. Grasping 
the arrestor with large pliers, tap it 

1314 


against a wooden block to knock oil car¬ 
bon particles. When it cools, remove the 
rest of tlu* deposits with a still wire brush 
and solvent. 


Kcinovt* the Ixilt (1) and pull out die spark arrestor 

( 2 ) 


move carbon built up in the muffler. This 
should he done in a well-ventilated area 
away from any combustible materials. On 
the early XL125. block the end of the 
mulller with a rag to allow exhaust pres¬ 
sure to blow out the cover plate i>ort. 

HEADLIGHT ADJUSTMENT 

Set the machine about 25 feet away 
from and perpendicular to a wall, prefera¬ 
bly of a color which reflects light well. 
The machine should he oil the stand, and 
with a rider putting his weight on tlu* 
machine as in operation. Start the engine 
and switch on the high beam. The head¬ 
light beam should he parallel to the 
ground, and should hit the wall directly 
in front of the machine. 

Vertical adjustment is made by loosen¬ 
ing the two headlight mounting holts 
slightly and pivoting the headlight up or 
down. 





Remove the arrestor cover plate (2) which is se¬ 
cured bv the two Inilts (1); remove the drain plug (3) 
(XI .125) 

3. Before replacing the arrestor, start 
the engine and after giving it a few mo¬ 
ments to warm up, rev the engine to re¬ 


Periodic Maintenance ° 

Weekly 

Cheek engine oil level 
Tires pressure (cold) 

Spokes for tightness 
Batters electrolyte level 
Tightness of critical nuts and bolts 
Chain adjustment 

Even 200 Miles 

Lubricate and adjust drive chain 

Every 1,500 Miles 
Change engine oil 
('lean and inspect air cleaner 
Decarbonize spark arrestor 

Every 2.000 Miles 

Clean and lubricate drive chain 

Every 3,000 Miles 

Clean and gap spark plug 

Cheek points and ignition timing 

Check valve adjustment 

Check cam chain tension 

Cheek carburetor settings 

Clean fuel filter and petcock sediment bowl 

Adjust brakes; check linkage 

Crease swing arm 

Lubricate cables and controls 

Every 6.000 Miles 

Clean centrifugal and sc reen oil filters 

Change front fork oil 

Adjust steering head hearings 

Lubricate wheel and steering head hearings 


• Mileage based upon normal usage after break-in 
is complete ( first 2.000 miles) 


Headlight mounting Ixilts (1), lateral adjusting 
screw (2), and rim mounting screws (3) 

Lateral adjustment is made by means 
of the phillips screw on tlu* right-side of 
the headlight. Turning the screw clock¬ 
wise will move the beam to the left and 
vice versa. 


Recommended Lubricants 


Engine 

High detergent SAE 10W-40 or 10W-30, service 
rated "SE” (all temperatures) 

SAE 30, service rated "SE" (alxm* 59* F) 

SAE 20/20W, service rated "SE" (32-59* F) 
SAE 10W, service rated "SE” (below 32* F) 

Front Forks 
ATF 
SAE 30 

Air Kilter 

SAE 80, SAE 90 gear oil 

Wheel and Steering Head Bearings 
High-quality bearing grease 

Crease* Fittings 

High-quality chassis grease 

Cables and General Lubrication 

Molybdenum disulfide or graphite-based lubri¬ 
cants SAE 20 or 30 nil 

Drive Chain 

Lubricant made specifically for motorcycle 
drive* chains 
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Maintenance Data 



Got Tank 
(gal) 

Engine 
(qt 1 ) 

Fronf Forks 

<8> leg 
(oz/ee) 

Tire Pressure© 
(P«) 

Front/Rear 

Chain Slack 
(in /mm) 

XL350 

2.2 

1.9/1.8 

5.1/150 

21/21 

0.75/20 

XL350 

2.5 

2.0/1.9 - 

1.9/1 15' 

21/21 

0.75/20 

(70) 






XL250 

2.1 

1.6/1.5 

4.9/145 

21/21 

0.75/20 

X 1.250 

2 5 

2 0/1.9 

5.1/150 

21/21 

0.75/20 

i 7(j) 






XL175 

1.8 

1.6/1.5 

4.9/145 

21/21 

0.75/20 

XLt25 

1.5 

1 . 1/1.0 

4.9/145 

21/21 

0.75/20 

X L100 

1.8 

1.0/0.9 

4 9/145 

26/29 

0.75/20 

XL70 

0.8 

0.7/0.7 

3.7/110 

20/23 

0.75/20 


(T) A<ld 2 psi front, 4-6 psi roar for high-speed or two-up operation 


Tune-Up 

NOTE: Common tune-up procedures 
are explained in detail in “General In¬ 
formation.'’ 


Cam Chain 
Adjustment 

XL3501250/1 75 

1. The cam chain adjuster and locknut 
are located toward the bottom of the left 
crankcase cover and are accessible after 
removing the rubber plug. 

2. Remove the intake valve cap and 
the alternator rotor cover. 



The cam chain adjuster (5) and locknut (4) are cov¬ 
ered with a rubber cap (6) on 175-350 models 

3. The piston must l>e positioned at 
TDC on the compression stroke. To do 
this, turn the engine over slowly in the 
normal rotational direction (counter¬ 
clockwise) until the intake rocker arm 
goes down and begins to come up. 

4. Continue turning the engine over 
until the “T” mark on the rotor aligns 
with the stationary mark on the crankcase 
cover. At this point, the piston is at TDC, 
compression stroke. 

5. Loosen the cam chain adjuster lock¬ 
nut. Holding the rotor in position with a 
wrench on the rotor nut, loosen the cam 
chain adjuster. As this is done, the spring- 



Turti die crankshaft in llie normal direction of rota¬ 
tion (A) until the “T” mark on the rotor (2) is aliened 
with the stationary timing mark (1). The piston 
must be on the compression stroke 



Timing marks aligned (175) 


loaded tensioner will automatically take 
up the slack in the cam chain. Tighten 
the adjuster, then the adjuster locknut. 

XL125I100 (1975 ASD EARLIER) 

1 The cam chain adjuster and locknut 
are located on the top of the crankcase 
liehind and to the left of the cylinder. 

2. With the engine idling, note the in¬ 
dication of chain noise. Chattering will 
indicate that the chain is too loose; while 
a whining means that it is too tight. 

3. With the engine idling, loosen the 
adjuster locknut, and turn the adjuster 
counterclockwise to take up chain slack. 
Turn the adjuster to a point where the 
chain is operating quietly. It should not 
be necessary to turn the adjuster very 
riuch. 

4. Tighten the adjuster locknut. 

5. If the adjuster is turned too far, the 
chain will be too tight and will begin to 
whine. 


Battery Specifications 


Model 

Battery 

Voltage 

Arnp-Hr 

ConfimioiiT 

Charging 

Rote 

s (amps) 

XL70 

6X4C-1B 

6 

4 

0.4 

XL100 

6N6-3B 

6 

6 

0.6 

XL 125,(7 

6) 6X4C-1B 

6 

4 

0.4 

XL125K1 

6X6-3U 

6 

6 

0.6 

XL175 

6N6-3B 

6 

6 

0.6 

XL250 

6N6-3B 

6 

6 

0.6 

XL350 

6X6-3 B 

6 

6 

0.6 



Cam chain adjuster (2) and the locknut (1) (125/100, 
1975 and earlier) 


XLI25/100 (76) 

1. The cam chain adjuster is located on 
the top of the crankcase, behind and to 
the left of the cylinder. 

2. With the engine idling, loosen the 
large adjuster bolt, then tighten. 

Tension will be set automatically as 
this is done. 

NOTE: Loosen the large adjuster bolt 

only. Do not loosen the 6 x 10 mm bolt 

fitted into the top of the adjuster bolt . 

XL70 

1. Cam chain adjustment is made with 
the engine idling. The adjustments can 
be made in two ways: either with the ad¬ 
justing screw or with the tensioner bolt. 

The adjusting screw locks the spring- 
loaded tensioner rod in place, and loos¬ 
ening it will allow tension to be auto¬ 
matically taken up. 

The tensioner bolt allows the tensioner 
rod to be moved, compressing the ten¬ 
sioner itself. 

The adjusting screw is located at the 
bottom of the left crankcase cover. The 
tensioner bolt is just below the adjusting 
screw, beneath a cover bolt. 

2. With the engine idling, loosen the 
adjusting screw locknut and back the 
screw off (counterclockwise) about Vi 
turn. Tighten the adjusting screw. If 
chain operation is now quiet, tighten the 
adjusting screw locknut, since the adjust- 
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Unknut (1 adjusting sctcw (2». .iml tensioner 
ntvcr ln.lt \4 \t.7U< 


ment is now complete. If chain operation 
is still noisy, proceed as follows: 

3. Remove the tensioner cover holt. 
Iamsen the adjusting screw locknut and 
hack offthe adjusting screw about V 2 turn 
•I. Turn the tensioner holt in or out 
slowly until proper chain operation is ob¬ 
tained. If the chain chatters, it is too loose 
and the tensioner holt should he turned 
clockwise; if the chain whines, it is too 
tight, and the tensioner holt should he 
turned counterclockwise. 

5. When chain operation is <piiet, re¬ 
place the cover holt, tighten the adjusting 
screw and the adjusting screw- locknut. 
Adjustment is now complete. 


Valve Adjustment 


ALL MODELS 

NOTE: Valves must be adjusted when 
the engine is cold. 

1. Remove the alternator rotor cover. 
Remove the gas tank (except XL70), and 
the intake and exhaust valve adjuster 
caps. Remove the spark plug. 



Timing mark*, aligned for cam chain adjustment 
(XI.70) 


2. Position the piston at top dead 
center on the compression stroke by turn¬ 
ing the engine over slow ly in the normal 
direction of rotation (the rotor will turn 
counterclockwise) until the intake valve 
rocker arm goes down and begins to 
come up. 

3. Continue turning tin* engine over 
until the “T” mark on the rotor is aligned 
with the stationary mark on the crankcase 
cover. The piston is now at TDC, and the 
valves are dosed. To he sure, check for 
clearance at the valves. The rocker arms 
should ha\e a slight amount of'tree-play 
which can he felt by attempting to move 
them up and dow n. 

1 Refer to the “Tune-Up Specifica¬ 
tions’* chart at the end of this section to 
determine the correct \alvc clearance lor 
vour machine. 
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Adjusting tl.t* valve clearance: loosen flic loc knut (1) 
and turn the adjuster (2) until the feeler gauge (3) 
is a light slip fit between the adjuster and the valve 
stem 


5. Slip the correct feeler gauge blade 
between the valve stem and the rocker 
arm adjuster. The feeler gauge should he 
a slip fit (a light drag) in a correctly ad¬ 
justed valve. 

6. If adjustment is necessary, loosen 
the adjuster locknut and turn the adjuster 
to efleet proper adjustment. Tighten the 
locknut. 

NOTE: The adjustment may change 
when the locknut is tightened. Hold 
the adjuster steady while securing the 
nut. Recheck the clearance afterward. 

7. Repeat the procedure at the other 
valve. On the 4-valve models 
(XL350/250), care should he taken to 
make the clearances at each pair of valves 
as equal as possible. 


Contact Breaker Points 


LOCATIOS 

1. On all models, with the exception of 
the XL70, the points are located in a case 
on the left-side of the camshaft. The tim¬ 
ing advance mechanism is fitted behind 
the points. 

2. On the XL70, the points are fitted to 
the magneto stator plate Ixuieath the 
rotor. 

R E PLACE'S 2 3 4 ! EXT 

If replacement of the points is neces¬ 
sary, this is easily accomplished on all ex¬ 
cept the XL70 by disconnecting the pri¬ 
mary wire, removing the two point 
securing screws and taking off the points. 
Install the new points after thoroughly 
cleaning off the contact surfaces w ith a 
non-oily solvent, and adjust the gap. 

On the XL70, remove the left crank¬ 
case* cover. Use the special puller to re¬ 
move the magneto rotor after removing 
the rotor nut. Disconnect the primary 
wire, remove the points securing screw. 
Install the new point set and reset the 
gap. Check the ignition timing. 

CAUTION: Ensure that all insulating 

washers are correctly installed. 

CARPI SC 

Points should he filed (if necessary) 
and cleaned before gapping. 

1. Remove the points cover. On the 
\E7(), remove the magneto rotor cover. 

2. Turn the engine over slowly until 
the points art* open to their maximum 


gap. On the XL70, do this by observing 
the points through the cutout in the rotor. 
Other models may have a small indicator 
mark bn the breaker cam which should 
he lined up with the heel of the jxiints. 



Point securing screw (3) is loosened slightly lu 
change the j*>int gap on the \t.70 


3. With the proper feeler gauge blade, 
check the gap. Proper gap for all models 
is 0.012-0.016 in. (0.3-0.4 mm). 

4. If adjustment is necessary , loosen 
the two breaker securing screws (one on 
the XL70), and use a thin screwdriver at 
the pry slot provided to firing the gap to 
w ithin the proper specification. 



To adjust the [joint gap. loosen the two securing 
screw s (1) and change the gap with a small screw¬ 
driver applied to tlu- pr> point (2) 


5. Tighten the screw(s) and recheck 
the gap. It may change slightly when the 
screws are tightened. 

6. If it is not possible to correctly gap 
the points, the fiber heel is evidently 
worn, and the point set should lx* re¬ 
placed. 

NOTE: The ignition timing on the 
XL70 is adjusted by changing the nap; 
therefore ignition timing should be 
checked whenever the points are 
gapped. 


Ignition Timing 


ALL MODELS EXCEPT XL70 

Static Timing 

1. Remove the alternator rotor cover 
and the points cover Remove the spark 
plug and tin* intake valve cover. 

2. Hook the tester up. RememlxT that 
if a light is used on magneto-ignition ma¬ 
chine's, tlu* primary wire should be dis¬ 
connected. 

3. Turn the engine over so tli.it the 
engine is just beginning its compression 
stroke (the intake valve w ill go down and 
come up). Turn the rotor slowly in the 
normal direction of rotation (conn- 
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terclockwise). At the instant in which the 
“F” mark on the rotor aligns with the 
mark on the crankcase cover, the points 
should begin to open as indicated by the 
reaction of the test light or the meter. 



The "F" (1) mark is the piston firing point with the 
timing not advanced. The slash marks (3) indicate 
full advance firing point. (2) is the stationary timing 
mark 

4. If the points open before the marks 
align, the timing is too advanced. If they 
open after the “F” mark passes the sta¬ 
tionary mark, the timing is too retarded. 

5. If the timing is not correct, loosen 
the two phillips screws which secure the 
breaker point plate to the engine. Loosen 
them just enough to allow the plate to be 
rotated. 

6. Turn the plate using a thin screw¬ 
driver applied to the pry slot provided so 
that the points open just as the “F” mark 
lines up with the stationary mark. If the 
timing was too advanced, turn the plate 
counterclockwise. If too retarded, rotate 
the plate clockwise. 

7. Tighten the breaker plate screws 
and recheck the timing. Sometimes this 
will cause the plate to move slightly and 
throw the timing off. 

Dynamic Timing 

1. If a stroboscopic timing light is 
available, install the spark plug and hook 
up the light. The “F” mark on the rotor 
should line up the stationary mark at idle. 
Increase the engine rpm to about 4,000 
rpm. At this point the two full advance 
timing marks should align with the sta¬ 
tionary timing mark. Move the breaker 
plate as required so that the marks line 
up. Moving the plate clockwise will ad¬ 
vance the timing and vice-versa. 



2. If fidl advance timing cannot be cor¬ 
rectly set, check the operation of the tim¬ 
ing advance mechanism behind the 
breaker plate. If the breaker cam is 
turned counterclockwise by hand and 
then released, it should return immedi¬ 
ately to the unadvanced position. If it 
does'not, check for weak or broken 
springs on the advance mechanism or for 
stuck timing weights. 

XL70 

The timing on this model is ac¬ 
complished by changing the point gap. 

1. Remove the spark plug and the mag¬ 
neto rotor cover. 

2. Clean and gap the points to the 
proper specification as outlined under 
“Gapping.” 

3. Hookup the ohmmeter to ground 
and to the black wire coming from the 
points. 

4. Turn the rotor slowly in the normal 
direction of rotation (counterclockwise). 
W hen the “F” mark on the rotor and the 
stationary timing mark on the crankcase 
align, the meter should indicate that the 
points have just lx»gun to open. 

5. If the points open after the “F” 
mark passes the stationary mark, the tim¬ 
ing is too retarded; if they open before 
the “F” mark aligns, the timing is too ad¬ 
vanced. 

6. As noted above, ignition timing is 
corrected by changing the point gap. If 
the timing was retarded, increase the 
point gap. If it was advanced, decrease 
the point gap. 

VOTE: It should he possible to set the 
timing perfectly while maintaining the 
point gap within the specification 
given (0.012-0.016 in.K).3-0.4 mm). If 
the timing marks trill not align when 
the point gap is within this specifica¬ 
tion, the points must he replaced. Wear 
of the fiber heel is one cause of this 
condition. 

7. Check the timing with a strobo¬ 
scopic timing light if one is available. At 
idle, the light should reveal that the “F” 
mark is lined up with the timing mark as 
above. At 4,000 rpm (full advance) the 
two advance marks should align with the 
timing mark. Adjust, if necessary, by in¬ 
creasing or decreasing the point gap as 
outlined in Steps 5 and 6. 


Carburetor 


ADJUSTING FLOAT LEVEL 

Generally, float level will not need ad¬ 
justment unless the carburetor has been 
disassembled, fuel delivers' problems 
have been noted, or considerable mile¬ 
age has been covered. 


Rotor "F” mark aligned with stationary timing \ Remove the carburetor from the mo- 
mark (1) torcycle. 

2. Remove the float bowl. Remove the 
NOTE: A white grease pencil or float bowl gasket. 

some paint can he used on the rotor 3. Float level is defined as the mea- 
and crankcase cover timing marks to sured distance from the float bowl mating 
increase their visibility tinder the surface on the carburetor body (gasket re- 
strobe light. moved) to the top of the floats, when the 


tang of the float arm is just touching the 
end of the float needle. A special gauge is 
available to check the float level although 
a vernier caliper can also be used. 



Float level is the distance "A” from the float bow] 
gasket surface (gasket removed) to the top of the 
floats 


4. With the carburetor upside down, 
gradually lower the floats until the tang of 
the float arm just touches the end of the 
float needle. The tang should not depress 
the needle, but just contact it. Measure 
the distance from the carburetor body to 
the top of the floats. Compare the reading 
with the proper float level for your ma¬ 
chine as given in the “Tune-Up Specifi¬ 
cations” chart at the end of this section. 

5. If adjustment is necessary, l>end the 
float arm tang only to raise or lower the 
float level. 

6. Float level will not be correct if the 
needle is worn, or if there is foreign mat¬ 
ter on the needle seat. 

IDLE SPEED A\D MIXTURE 

NOTE: These items must be adjusted 

when the engine is at operating tem¬ 
perature. 

1. Ensure that the throttle cable ad¬ 
justment is approximately correct so that 
the cable has enough slack to allow the 
throttle slide to be fully closed. 

2. Screw the pilot screw' in (care¬ 
fully) until it bottoms lightly, then turn it 
out the number of turns shown in the 
"Tune-Up Specifications” chart at the 
end of this sect.’on. 



Throttle stop (1) and pilot air (2) screws (all except 
35CV250) 


3. Start the engine. When operating 
temperature is reached, adjust the throt¬ 
tle stop screw so that the engine idles as 
slowly as possible. Then turn the pilot 
screw' in or out until the engine runs 
smoothly. It should not be necessary to 
vary the pilot screw more than one half 
turn in either direction from the given 
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Tune-Up Specifications 



XL70 

SLIOO 125 

XU 75 

XL2S0 

XU 50 

Spark Plug, standard 

C7I1S U22FS 

DSESL/X24ES 

B7ICS W22ES 

DSESL/X24ES 

1>SESL/X24ES 

(NGK ND) 






Spark Plug C.ap 

0 024-0.028. 0 6-0.7 

0 024-0.028/0 6-0 7 

0 024-0 028 0.6-0 7 

0.024-0.028/ 0.6-0 7 

0.024-0 2S/0 6-0 7 

i in mm) 






Breaker Point Cup 

0 012-0 016 0 3-0 4 

0 012-0.016/0.3-0 4 

0 012-0 016'0 3-0.4 

0 012-0.016/0 3-0.4 

0 012-0.016/0.3-0 4 

(in mm) 






Valve Clearance (in./tnm) 






Intake 

0.002/0 05 

0.002/0.05 

0002/005 

0.002/0.05 

0.002 0 05 

Exhaust 

0 002/0.05 

0 002/0.05 

0003/0.05 

0003/0 09 

0 003 0.08 

Carburetor Adjustments 






Pilot screw 

i\ 

14 

1 

m 

m 

(turns out) 






Idle speed t ( rpm) 

1500 

1200 

1200 

1200 

1200 

Float level (in./mm) 

0.28/7 

0.94/24 

0 89 '22.5 

0.91/24 

0.72 18 

Cranking Compression (psi) 170 

190 

190 

199 

170 


setting' 

•l. Adjust the throttle stop screw so that 
the* engine idles at the desired rpm. 
NOTE: //proper idling cannot he ob¬ 
tained using this method, it may he 
that the fuel system is clogged with 
dirt (check pctcock, filter, carburetor ), 
the plug is had or too cold, the valves 
are impro)\erhj adjusted, or there is an 
air leak somewhere in the system. 

5. After adjusting the idle speed and 
mixture, adjust the throttle eahle(s). 



Throttle stop (1) and pilot air (2) screws (350/25(0 


Engine and Transmission 


NOTE: For engine component inspec¬ 
tion procedures, refer to “Engine Re¬ 
building’ under the General Informa¬ 
tion section. 

EXCISE REMOVAL AM) 
ISSTALLVriOX 

The following notes apply to all mod¬ 
els: 

I Drain the oil before removing the 
engine*. 

2. Degreasing and thorough!) clean¬ 
ing the engine before removal is highly 
recommended Be especially attentive to 
the cylinder base and the underside of 
the crankcase, and around mating sur¬ 
faces. 

3. When disconnecting the final drive 
chain (except for endless chains), use a 
pliers to remove the masterlink spring 
clip. Do not pry the clip off with a screw¬ 
driver or it will he distorted and then 
must be replaced. 

After disconnecting the chain, install 
the masterlink on one end of the chain to 
prevent loss. “Endless” chains have a 
riveted masterlink, and the chain must be 
removed with a special tool. 

t Upon installation, install the spring 
clip with the closed end lacing the direc¬ 
tion of chain rotation. 
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XL350/250 

Top end service (remov al of the head, 
piston, and cvlinder)can be accomplished 
without removing the engine from the 
frame (see the appropriate section 
below), except for the XL250K models. 

1. Disconnect tin* clutch cable at the 
engine. Remove the exhaust pipe, taking 
note of the exhaust pipe gasket at the cyl¬ 
inder which should be replaced rather 
than reused. 

2. Remove the countershaft sprocket 
cover. Use an impact driver to loosen the 
cover screws. 

3. Disconnect the final drive chain (if 
possible) and remove it from the coun¬ 
tershaft sprocket. 

If tin endless-tv jk* drive chain is fitted, 
either use the sjx*cial tool to break the* 
chain or move the re.ir wheel forward to 
increase chain slack, remove the coun¬ 
tershaft sprocket bolts and pi 1 11 the 
sprocket of f the countershaft, if possible. 

4. Unbolt the carburetor manifold 
from the cylinder head. Note the O-ring 
behind the manifold Replace it upon in¬ 
stallation of the engine if it is not in per¬ 
fect condition. 

5. Remove tin* phillips head screw 
which secures the tachometer cable to 
the crankcase and pull out the cable. 


6. Remove the spark plug cap and 
loosen or remove the spark plug. 

7. Disconnect the* wires coming from 
the engine at the connector. 

8. Remove the four engine mounting 
plates, and their nuts, bolts, and washers. 
Remove the engine from the frame. 

9. Installation is the reverse of the 
above. Tighten the engine mounting 
bolts to 22-30 ft lbs. 

10. When fitting the countershaft 
sprocket cover, coat the threads of the 
cover screws with lubricant or anti-seize 
compound to facilitate future removal. 
Secure the screws with .m impact driver. 

11. Use new gaskets at the exhaust 
pipe and intake manifold if necessary . 
Readjust the clutch cable. 

XL175 

The cy linder head, cy linder, and pis¬ 
ton can he removed without taking the 
engine out of the* frame Refer to the ap¬ 
propriate section below. 

1 Disconnect the fuel line at the jx*t- 
eock. Remove the rear mounting holt and 
remove the gas tank from the motorcycle. 
Be sure that the rubber hushing, sleeve, 
and washer are not misplaced. 

2. Remove the* left rear (countershaft 
sprocket) cover. Disconnect the* drive 
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XL35(V250. remove the shaded component* to re¬ 
move the engine from the frame 



Gas tank rublnr mount, sleeve, washer, and bolt 
(XL 175) 


chain and disengage it from the sprocket. 

3. Disconnect the clutch cable from 
the clutch mechanism in the left front 
crankcase cover and disconnect the cable 
from the engine. 

4. Remove the screw which secures 
the tachometer cable to the cylinder head 
and pull out the cable. 

5. Disconnect the breaker points 
wire and the plug near the upper frame 
tube, and the electrical wires coming 
from the engine at the plastic connector. 

6. Disconnect the lead from the spark 
plug. Loosen or remove the plug. Un¬ 
screw the carburetor cap and pull out the 
slide assembly. Tie the slide out of the 
way to avoid damage when the engine is 
removed. 

7. Loosen the screw securing the air 
cleaner hose to the carb. 

8. Remove the muffler, unbolting it 
from the frame and cylinder head. The 
pipe gasket at the head should be re¬ 
placed upon installation. 


9. Remove the head stay nuts, bolts, 
and washers, and the plates. 

10. Remove the front engine mounting 
plates and their fasteners. Remove the 
footpeg securing nuts and the stud. Re¬ 
move the engine from the frame. 

11. Installation is the reverse of re¬ 
moval. Torque the mounting nuts and 
bolts to 22-29 ft lbs. When securing the 
footpeg mounting nuts, note that the nuts 
should each Ire equal distances onto the 
stud (i.e., approximately the same 
number of threads protruding from each 
nut). 

When refilling ihe foolpegs, lighlen ihe mils so lhal 
approximately ihe same num!>er of stud threads 
show through on each side 

12. Use a new exhaust pipe gasket if 
necessary. When fitting the sprocket 
cover, coat the threads of the screws with 
lubricant or an anti-seize compound to fa¬ 
cilitate future removal. Tighten the 
screws with an impact driver. Adjust the 
clutch cable. 

XL125/100 

It is necessary to remove the engine 
from the frame to remove the evlinder 
head, cylinder and piston. 

1. Remove the seat. Disconnect the 
fuel line at the petcock and remove the 
gas tank. 

2. Remove the frame sidecovers. Dis¬ 
connect the breaker points wires at the 
plugs near the ignition coil, and the elec¬ 
trical wires at the plastic connector near 
the battery. 

3. Remove the gearshift lever 
(XLl(X)) by loosening the pinch-bolt and 
pulling the lever care fully off the splined 
shaft. 

4. Remove the countershaft sprocket 
cover. Loosen the cover screws with an 
impact driver to avoid damage. 



Engine mounting bolts (XL100) 


5. Disconnect the final drive chain. 

6. Disconnect the spark plug lead. 
Loosen or remove the spark plug. 

7. Unscrew the carburetor cap and 
pull out the slide assembly. Fasten it to 
the frame out of the way. 

8. Move the spring which holds the 
air cleaner hose to the carburetor. 

9. Disconnect the clutch cable at the 
engine. On the XL125, loosen the screw 
securing the tachometer cable at the 
engine and pull out the cable. 

10. Remove the exhaust pipe. 

11. Remove the engine mounting bolts 


and plates at the cylinder head and the 
front and rear of the crankcase and re¬ 
move the engine from the frame. 

12. Installation is the reverse of the 
above. Tighten engine mounting nuts 
to 15-22 ft lbs. 

13. When fitting the countershaft 
sprocket cover, coat the screws with a 
lubricant or anti-seize compound to facil¬ 
itate future removal. Tighten these 
screws with an impact driver. 

14. Check the condition of the exhaust 
pipe gasket and replace it if necessary. 
Readjust the clutch cable. 

XL70 

The cylinder head, cylinder, and pis¬ 
ton can be removed without removing 
the engine from the frame. Refer to the 
appropriate sections below'. 

1. Remove the seat by loosening the 
shock absorber capnuts and pulling it oif. 
Disconnect the fuel line at the petcock 
and fold back the rubber mounting at the 
rear of the gas tank. Pull the gas tank back 
and oIT the machine. 

2. Remove the frame sidecovers. Dis¬ 
connect and remove the battery. Remove 
the tool lx>x. Remove the chain guard. 
Remove the gearshift lever and the kick- 
starter lever. 

3. Remove the engine left-side cover. 
Use an impact driver to loosen the phil- 
lips screws to avoid damage. 

4. Disconnect the drive chain. 

5. Remove the exhaust system after 
unbolting the muffler from the frame and 
the exhaust pipe from the cylinder head. 

6. Loosen the carburetor air cleaner 
hose clamp screw, remove the air cleaner 
case mounting bolts, and remove the 
case. 

7. Unscrew the carburetor cap and 
pull out the slide assembly. Tape the 
slide out of the way to avoid damage. 
Remove the manifold bolts at the cylin¬ 
der and take away the manifold and car¬ 
buretor as a unit. Plug the cylinder intake 
port with a clean piece of rag to keep 
foreign matter out. 

8. Disconnect the electrical wiring 
at the plastic coupler. Remove the spark 
plug cap. Loosen the plug. 

9. Disconnect the clutch cable at the 
engine. 

10. Remove the two engine mounting 
plate bolts on the right engine mounting 
plate. Remove the long engine mounting 
bolts (two). The lower bolt is remov ed by 
loosening it from the left-side. Remove 
the right-side engine mounting plate. 

11. Protect the frame tubes with a cov ¬ 
ering of some sort. Remov e the engine by 
moving it forward in the frame, then 
swing the back of the engine out to the 
right and take the engine out of the 
frame. 

12. Installation is the reverse of the 
above. Tighten engine mounting bolts to 
15-22 ft lbs. When installing the engine 
sidecover, coat the threads of the screws 
with a lubricant or anti-seize compound 
to facilitate future removal. 

13. When installing the muffler, check 
the gasket for damage and replace it if 
necessary. Tighten the muffler bolt and 
the cylinder mounting nuts gradually. 
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Top End 

REMOVAL 
XI <350/250 

1. TIr* top end a-ssemblx can be re- 
mo\ ed xx ith tilt* engine in tlit* frame .liter 
rcinnx ini; tlx* gas tank except for XL250K 
models. Remove the exhaust pipe and 
carburetor and manifold. Remoxe tin* 
spark plug. 

2. Remoxe the breaker points cover 
and the xalxe adjustment caps. Mark the 
position of the breaker plate relative to 
the cam eoxer with a scribed line to 
preserve ignition timing. Remoxe the 
breaker plate securing screxvs and take 
off the plate. Remoxe the magneto rotor 
cover. 

3. Remoxe the bolt from the breaker 
jxiint end of the camshaft and remox e the 
breaker cam and the timing advance 
mechanism. 

4. Place the piston at TDC on the 
compression stroke so that all xalxcs are 
closed. 

5. Remove the txvo cam coxer bolts 
(6 mm) which are just inside the xalxe 
adjustment caps. 



Remove the breaker mounting plate (1). two ot the 
cam cover lx>lt\ are accessible after the valve adjust¬ 
ment caps are removed 

6. Remoxe the eight remaining cam 
coxer bolts. Tap lightly xxith a plastic 
mallet if necessary to break it free from 
the head, and remoxe the cam cover. The 
rocker arms and shafts xx ill remain in the 
cam coxer. 

Note the three dowel pins in the cam 
coxer. Txvo secure the rocker arm shaft 
plugs. The other is an oil hushing. 

7. Rocker arms, shafts, and plugs 
should lx* marked as they arc remoxed so 
that they can lie installed in their original 
locations. With pliers, pull out the txvo 
doxvel pins in the cover which Secure the 
rocker arm shaft plugs. Pull out the plugs. 

8. Remoxe the rocker arm shafts and 
the rocker arms. 

9. Loosen the cam chain tension ad¬ 
juster holt. Remoxe the tensioner mount¬ 
ing bolt at the left rear of the cylinder 
head. Remove the oil seal from the 
camshaft. 

10. Stuff a clean rag into the head all 
around the cam sprocket. Carefully re¬ 
moxe the sprocket holts. It may he neces¬ 
sary to hold the crankshaft in place xx ith a 
xvrench on the magneto rotor holt while 
removing the sprocket bolts. 

1 I. Lift the cam chain up off the 
sprocket to tin* right-side of tlx* sprocket. 
Loop a length of xvirc around the chain 
and secure it to a fixed point so that tilt 
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and evenly u'ith a propane toreh until 
the pin ean he removed. 

20. Remoxe the cylinder base gasket. 


Tbt* rocker .mu shall plugs (2) should have their 
marks lined up wilh I he emu cover marks (1) when 
lliev are installed Kit the dowel pins (3) to secure 
the plugs (Xt.350/250) 


To remove the head, remove the plug (!) and the 
nut beneath it, the other cylinder head nuts, disen¬ 
gage the cam chain (2) from the sprocket (3) and 
remove the chain tensioner mounting lx>It (4) 
(XI.350 250> 

chain doesn’t fall into the cylinder when 
the head is removed. 

12. Remoxe the earn. Remoxe the cam 
sprocket. 

13. Remove the sealing cap in the cyl¬ 
inder head, if fitted. There is a cylinder 
head nut beneath the cap. Remoxe the 
cylinder head securing nuts on the top of 
the head, and the four nuts beneath the 
head in the cylinder fins. 

14. Carefully lift tip the head then re¬ 
moxe it from the machine. If the head 
is stuck it may be remoxed by striking 
carefully with a plastic mallet at the sides 
of the head. Remox e the head gasket. 

15. To remoxe the cylinder, first be 
certain that the area around the cylinder 
base is clean. Remove the three nuts at 
the bottom of the cylinder on the left¬ 
side. 

16. Lift the cylinder up until a clean 
rag can be stuffed beneath it into the 
crankcase. This xx-i 11 catch any dirt or 
pieces of broken piston ring which might 
otherwise fall into the crankcase xvhen 
the cylinder is remoxed. 

IT. Remoxe the cylinder from the 
studs, catching the piston as it comes out 
of the bore. 

18. Before removing the piston, mark 
the exhaust side on the skirt so that there 
xx ill be no problem installing it correctly. 
The piston crown also lias marks pro¬ 
vided by the factory. Remoxe the piston 
xx rist pin circlips with neeillenose pliers. 
Use new ones on assembly. 

19. With a suitable sized drift, push 
out the xxrist pin while supporting the 
piston xx ith your other hand. 

CAUTION: Use steady pressure only. 

Do tint strike the pin. If it resists , the 

piston crown may he heated gently 


XL175 

1. The top end can he removed xvith 
the engine in the frame Remoxe the gas 
tank, exhaust system, and carburetor. 

2. Remoxe the top engine mounting 
brackets. Disconnect the tach cable from 
the head. Remoxe the* ignition coil. Re¬ 
moxe the breaker i>oint coxer and gasket. 
Remoxe the xalxe adjustment coxers. 

3. Mark the position of the breaker 
point plate relative to the cam coxer to 
present* ignition timing upon reas¬ 
sembly. Remoxe the plate securing 
screxvs and take off the breaker plate. 

4. Remove the holt from the breaker 
point end of the camshaft and pull out the 
breaker cam and timing advance as¬ 
sembly. 



Rocker .mils (3), shaft plugs (I), plug securing 
dowel pins (2), and tach drive -1) tXt.175) 


5. Remoxe the spark plug. Remoxe 
the alternator cover. Turn the engine 
oxer so that the “T” mark on the rotor is 
aligned xvith the mark on the crankcase. 
The piston is noxv at TDC. Check that the 
x alves are closed. If not, rotate the engine 
360° and align the *‘T” mark 

6. Remoxe the eight lx>lts which se¬ 
cure the cam coxer to the head. Remoxe 
the coxer. If stuck, the coxer max Ik* 
freed by tapping gently xvith a plastic 
mallet. 

7. Rocker arms, shafts, and shaft 
plugs should be marked for position as 
they are removed so that they can Ik* in¬ 
stalled in their original locations With 
pliers, pull out the doxvel pins in the cam 
coxer which secure tin* rocker arm shaft 
plugs. Pull out the plugs; remoxe the 
shafts. 


Cam t hain sprm ket Lilts (11, chain »2), sproCket (3), 
oil seal (4), and camshaft (5) (XU75) 
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8. Although not usually necessary, 
the tachometer gear assembly can be re¬ 
moved from the cam cover after removing 
the snap-ring from the gear shaft. 

9. Carefully remove the two cam • 
sprocket bolts, taking care to ensure that 
the bolts do not drop into the crankcase. 
Remove the camshaft oil seal. Loosen the 
cam chain adjuster bolt and remove the 
chain tensioner mounting bolt from the 
top left-side of the cylinder head. 

10. Loop a length of wire around the 
cam chain attaching it to a fixed point so 
that the chain will not fall into the crank¬ 
case when the cam is removed. 

11. Remove the camshaft, holding the 
sprocket as the cam is removed. Then 
remove the sprocket. 

12. Loosen each of the four cylinder 
head capnuts and bolt Va turn at a time 
until loose, then remove them. Remove 
the cylinder head. If stuck, it may be 
freed by striking the side of the head with 
a plastic mallet. Remove the head gasket. 



Cylinder head nuts (1) and cam chain tensioner 
mounting l>olt (2) (XL175) 


13. Remove the two cylinder bolts at 
the cylinder base. Lift up the cylinder 
and stuff a clean rag between the cylin¬ 
der and the crankcase as soon as the cyl¬ 
inder clears the case. This will catch any 
dirt or pieces of piston ring which might 
otherwise fall into the crankcase when 
the piston is removed. Continue lifting 
the cylinder up and off the studs. Catch 
the piston as it comes out of the bore so 
that it doesn’t strike the studs. 

14. To remove the piston, remove the 
wrist pin circlips with needlenose pliers. 
Push out the wrist pin with a suitable 
drift, while supporting the piston with 
the hand. 

CAUTION: .Veter strike the wrist pin 
to remove it. Use steady pressure only. 
If the pin resists removal , gently heat 
the piston crown with low heat until 
the pin can be pushed out. 


XL125/100 (1975 and Earlier) 

1. Remove the engine from the 
frame. 

2. Remove the breaker point cover. 
Scribe a line across the breaker plate to 
the engine to preserve ignition timing. 
Remove the two breaker plate screws and 
remove the plate. Remove the valve ad¬ 
justing hole caps and loosen the ad¬ 
justers. 

3. Remove the bolt which secures the 
breaker cam. Pull the breaker cam and 



Top end assembly (XL125/100, 1975 and earlier) 


!, 

Valve adjusting cap 

12. Rocker orm shoft retainer plote 

23. 

Exhaust valve 

2. 

Valve spring keeper 

13. Camshaft 

24. 

Intake valve 

3. 

Valve spring retainer 

14. Valve seol 

25. Cylinder heod gasket 

4. 

Inner valve spring 

15- Volve guide 

26. 

Cylinder 

5 

Outer valve spring 

16. Contoct breoker housing 

27. 

Top compression ring 

6. 

Inner spring seat 

17. Oil seol 

28. 

Bottom compression ring 

7. 

Outer spring seat 

18. Spork advance mechanism 

29. 

Oil ring 

8. 

Volve guide 

19. Breoker plate 

30. 

Piston 

9. 

Adjusting screw 

20. Breoker points 

31. 

Wrist pin 

10. 

Racker arm 

21. Breaker cover 

32. 

Wrist pin circlip 

n. 

Rocker orm shoft 

22. Cylinder heod 

33 

Cylinder base gasket 


spark advance assembly off the camshaft. Loop a piece of wire around the cam 

4. Remove the two screws which chain and secure it to any fi.\£d point to 
hold the breaker point housing to the prevent the chain from falling into the 
engine. Use an impact driver to loosen crankcase. 

these screws. Remove the housing. 6. Pull out the camshaft. Note that the 

5. Loosen the cam chain adjuster camshaft will have to be turned to allow 
screw locknut (on the crankcase) and un- the intake and exhaust lobes to clear the 
screw the tensioner screw a few turns, opening through which the cam is re¬ 
place a clean rag beneath the cam moved. Perform this operation carefully, 
sprocket, and carefully remove the Hold the chain out of the way as the cam 
sprocket bolts. Remove the sprocket, is removed. 



Sprocket bolts (1), cam chain (2), camshaft (3), and Pry ing the tensioner (2) out of its seat with a screw 
sprocket (4) driver (1) 


1321 




























Honda XL-Series 


7. Remove the cam chain tensioner 
mounting holt in the head and detach the 
tensioner from its seat in the head. 

8. Remove* tin* cylinder head holt lx*- 
neath the breaker point housing. Remove 
the four capnuts on top of tin* cylinder 
head. Remove the cylinder head. 

NOTE: If the fund resists removal , is 
may he freed by tupping with care at 
the sides of the head with a plastic 
mallet. 



Cam clmin tensioner mounting holt (t), tensioner 
(2), cylinder head holt (3), e> tinder head capnuts (4) 

9. Remove the cam chain guide from 
the cylinder. Lift the cylinder up on its 
studs until there is enough room to stuff a 
clean rag between the cylinder and the 
crankcase. This will catch any foreign 
matter or pieces of broken ring which 
might fall into the cases when the cylin¬ 
der is removed. 

10. After removing the cylinder, re¬ 
move the piston wrist pin circlips with 
needlenose pliers. Rush out the wrist pin 
with a suitable drift. 

NOTE: The wrist pin should he 
pushed out with steady pressure while 
supporting the piston with one hand. 

11. To remove the rocker arms from 
the cylinder head, first remove the rocker 
arm shaft retaining plate. Thread a 6 mm 
bolt into the rocker arm shafts and pull 
them out of the head (the cylinder head 
bolt is 6 mm and can be used for this 
operation). Mark each rocker arm and 
shaft for position and keep the pairs 
together so that each rocker arm can be 
installed on its proper shaft. 



Rcmmc flu* U,It which secures ltie rocker arm shall 
re la i m nil plate 11). and pull oul I he rocker arm 
shall willi a puller txill (.3) (i mm thread diam¬ 
eter 


XL125/100 (1976) 

1. The cylinder head on 1976 models 
has been modified to a two-piece type in¬ 
stead of the earlier one-piece casting. 
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The head is now fitted with a cover se¬ 
cured by four alien bolts. 

2. Removal, disassembly, and installa¬ 
tion of the top end components is per¬ 
formed in the same manner as for the 
1975 and earlier engines. It is not neces¬ 
sary to remove the cylinder head cover in 
order to remove the camshaft or rocker 
arms. Its removal, however, may facili¬ 
tate removal of valves and inspection of 
cam bearings. 

3. Refer to “XL125/100 (1975 and Ear¬ 
lier)’* for procedures. 

Specifications for the 125cc engine 
(1976) have been changed. Be sure to 
refer to the correct chart at the end of this 
section. 

4. When assembling, be sure the oil 
seal rubber near the right-side cam bear¬ 
ing is in place. Use gasket sealer on the 
cylinder head cover mating surface. 


XL70 

1. The engine need not be removed 
from the frame to remove the cylinder 
head and cylinder. Remove the exhaust 
system and the carburetor and manifold 
from the cylinder. 

2. Remove the magneto or alternator 
rotor cover. Remove the spark plug and 
the valve adjuster caps. Turn the engine 
over until the intake valve goes down and 
comes up, and turn it a bit farther so that 
the “T” mark on the rotor aligns with the 
stationary index mark. 

The piston is now at top dead center on 
the compression stroke (both valves 
closed). 



Remove I hr ihree capnuts (1), and ihi hex nul (2) to 
remove the cylinder head cover. Remove the cylin¬ 
der head Ixill (3) tie fore at tempi mu lo remove the 
head (XL70) 


3. Loosen each cylinder head cover 
nut 'A of a turn at a time until they are 
loose, then remove them. Note the cop¬ 
per washer beneath the hex nut. This is 
an oil sealing washer and must be refitted 
in the pro]X*r location, or replaced if dam¬ 
aged. 

Tap the cover lightly with a soft-faced 
or plastic mallet to free it if stuck. 

4. Remove the bolt from the right- 
side of the cylinder head. This w ill en¬ 
able the left-side cylinder head cover to 
be removed. 

5. Remove the two screws on the 
right-side cylinder head cover and re¬ 
move the cover. 

6. Turn the engine ox er (if necessary) 
so that the piston is .it top dead center 
(the "0” mark on the camshaft sprocket 
will be toward the top of the head). 



AliUn tlx* sprocket mark (3) will, (lie top of llu* head 
before removing ihe sprocket Mis (1) (XL70) 


7. Remove the three sprocket mount¬ 
ing lxdts, and push in on the camshaft to 
disengage it from the sprocket. Remove 
the sprocket after disengaging it from the 
cam chain. 

NOTE: It may he necessary to hold the 
camshaft in position while removing 
the sprocket holts and this can he done 
if the engine is in the frame hy engag¬ 
ing the transmission. If the engine is 
not in the frame, secure the magneto 
rotor or the countershaft sprocket. 

8. Remove the cylinder head mount¬ 
ing bolt on the left-side of the head. Re¬ 
move the head, tapping around the 
mounting surface with a plastic mallet if 
it is stuck. 

9. When the head is removed, re¬ 
move the two locating pins at the head 
mating surface and ensure that they are 
in place when the head is refitted. To 
remove the rocker arms, thread a 6 mm 
bolt into the right-side of the rocker arm 
shafts and pull them out. Keep each 
rocker arm shaft with its own rocker arm 
for proper installation. Push the camshaft 
out of the head 



Removing ihe rocker arm shaft with a 6inm puller 
l>oll (XL70) 

NOTE: The cylinder head or cylin¬ 
der mounting holt can he used to re¬ 
move the rocker arm shafts. 

10. Unscrew and remove the cam 
chain guide roller pin from the left-side 
of the cylinder and remove the guide 
roller. 

11. Remove the cylinder mounting 
bolt on the left-side and pull off the cylin¬ 
der. Do not allow the piston to strike the 
studs as it comes out of the cylinder. 
Check the location of the two hollow 
dowel pins on the cylinder studs. Re¬ 
move these and make sure that they are 
installed when assembling the top end 

12. To remove the piston, remove the 
wrist pin circlips with needlenose pliers 
and push out tlx* wrist pin. 

NOTE: Use steady pressure while re¬ 
moving the w rist pin. Support the pis- 
toJi with your other hand. Do not 
strike or attempt to force out the pin. 
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1. Cylinder head caver 


8. Carburetor insulator 

15. Balt 

2. Cylinder head right.side cover 


9. Manifold 

16. Bolt 

3. Cylinder head lefl-side cover ? 

) 

10. Manifold gasket 

17. Bolt 

4. Valve adjusting cap \ 1 

-- 11 

11. Spark plug cap 

IB. Screw 

5. Cylinder head cover gasket 

12. Seoling washer 

19. Nut 

6. Right cylinder head caver gasket V J 

\ 

13. Sealing washer 

20. Nut 

7. Left cylinder head cover gasket 


14. O-ring 

21. Spark plug 


Cylinder he.id assembb (XL70) 



TOP EXD SERVICE 

1. Before removing the valves, note 
that most models use progressively 
wound valve springs and that these types 
of springs are always installed with the 
close pitch side toward the head. Also, 
each spring should he assembled to its 
own valve, and each valve to its guide. 
Mark the pieces for location as they are 
removed. 



Removing the valve spring (1) with a valve spring 
compressor (2) 



Note that the elose coil of the progressively wound 
valve springs are installed toward the head 

2. Valves can be removed after com¬ 
pressing the valve springs with a spring 
compressor. On some machines, they can 
be removed with a suitably sized socket. 
Turning the head upside down and 
pressing the valve spring against the 
socket while holding the valve against its 
seat should allow the valve keepers to fall 
out. When they do so, the spring assem¬ 
bly and valve can be removed. Remove 
the retainer, springs, spring seats and any 
washers fitted. Remove the valve guide 
oil seal. 

NOTE: Xew valve guide oil seals 

should he used. 


3. Before installing the rings on the 
piston, first note that the two compres¬ 
sion rings are not interchangeable. The 
wedge-shaped ring is the lower compres¬ 
sion ring. 

Also note that rings must always be in¬ 
stalled so that the manufacturer’s m; irk 
(the small letter near the end-gap) faces 
up when the rings are in place. 

4. If two-rail oil rings are used, install 
one rail on the piston below the oil ring 
groove. Install the oil rail expander in the 
groove, then move the lower rail into the 
groove. Install the upper oil rail. 

5. Arrange the ring end-gaps 120° 
apart, but do not position any end-gap at 
the very front or the very back of the pis¬ 
ton (perpendicular to the wrist pin), or 
directly above the wrist pin holes. 

If a two-rail oil ring is used, position 
the end-gap of the oil ring expander 120° 
from the lower compression ring, then 
position the end-gaps of the oil rails 
about 45° (20-30 mm) on either side of 
the expander end-gap. 


120 



120 



[\ Second 
ring 

t.% Oil ring 



King end-pips should be spaced 120° apart 1 be pis¬ 
ton marking shown must l>o installed toward the in¬ 
take side of the head. Note the difference between 
the top and Ixiltom compression rings 



1 


(gr® 

■=D-® 

=q-o 


30mm fj\ 
1 2m) 


On models with two-rail oil rings, place the oil rail 
end-gaps to either side of the expander ends as 
shown. 1, 2. and 3 are the compression and oil ring 
cross-sections, 4 is the expander, 5 is the piston 
ring mark 


1XSTALLATIOX 

XL350/250 


1. Install the cylinder base gasket. 

2. Install one wrist pin circlip and 
place the piston on the connecting rod. 
Be certain that the arrow stamped onto 
the crown points toward the exhaust port, 
or that the “IN” on the crown is on the in¬ 
take side. Install the wrist pin and the 
other circlip. 

NOTE: Use new circlips. Be sure 
that the circlips are properly seated in 
the grooves with the end-gaps upward. 

3. Position the piston ring end-gaps 
120° apart. If the oil ring is the two-rail 
type, position the top rail end-gap 20^30 
mm from the gap of the expander, and the. 
lower rail gap 20-30 mm from the ex¬ 
pander gap in the opposite direction. 

No ring end-gap should be 90° from the 
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wrist pin piano, or directly above the 
wrist pin holes. 

•1 Lubricate piston skirt and rings 
thoroughly with motor oil. 

5. Install the cylinder, having an as¬ 
sistant carefully compress each ring as 
•the piston enters the bore. 

6. Fit the three cylinder base nuts. 
These should be torqued to the proper 
value alter the cylinder head nuts have 
been tonpied. 

7. Fit the cylinder head gasket. Fit 
the cylinder head. Cylinder head nuts 
should be tightened in a cross pattern in 
increments of a lew* It lbs until the proper 
toripie is reached on all the nuts. Do not 
ibrget to torque the cylinder base nuts as 
well. Refer to the "Torque Specifica¬ 
tions” chart at the end of this section. 

S. Install the camshaft, slipping it 
through the cam chain and sprocket in 
the reverse of the removal procedure. 
Grease the lips of a new camshaft oil seal 
and install it. 

9. The cam must be lined up cor¬ 
rectly for proper valve timing. Remove 
the rotor cover. Turn the engine over so 
that the ”T” mark on the rotor is lined up 
with the crankcase mark. If the rotor has 
been remov ed, turn the crankshaft so that 
the rotor woodruff key slot is vertical. 
The piston is now at TDC. Arrange the 
camshaft sprocket so th.it the marks on 
the sprocket are aligned with the mating 
surface of the cylinder head. Position the 
camshaft so that the dowel pin faces up¬ 
ward. Install and tighten the sprocket 
Ixdts to 13-16 ft lbs. 

10. Install the tensioner bolt. Assem¬ 
ble the cam cover. When fitting the 
rocker arm shaft plugs, line up the dot on 
each plug with the mark on the cover. 
Push the locating dowel pins into posi¬ 
tion. 

11. Use a heat-resistant sealant on the 
cover mating surface. Do not overapplv 
or some may run into the inside of the 
engine when the cover is secured. 



Torllcd valve tiiiiing jilnjn ih<* alternator rotor**T“ 
ninrk with the liming mark M> or the woodruff ke> 
Hr a verlital position 1 Set the c arm ha 11 so that the 
pm is limiting upward t and the sprocket marks 
should Align vv ith the iip|*-r siirfat e of the < v hnder 
head 
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12. When fitting the spark advance 
mechanism, line up the slot in the mech¬ 
anism with the pin on the camshaft. The 
remainder of the assembly procedure is 
straightforward. Adjust the cam chain 
tension, valve clearance, and ignition 
timing before* starting the engine. 


\LI75 

1. Install one wrist pin circlip and 
place the piston on the rod so that the 
mark on the crown is positioned on the 
exhaust side or the "IN" letters are lo¬ 
cated on the intake side. Install the wrist 
pin and the other circlip. Use nett* cir¬ 
clips and he sure that they are firmly 
seated in their grooves. The circlip end- 
gaps should point upward. 

2. Arrange the piston ring end-gaps 
120° apart. None of the end-gaps should 
be perpendicular to the wrist pin or cli- 
redly above the wrist pin holes. Lubri¬ 
cate the piston skirt and rings with motor 
oil. 

3. Fit a new cylinder base gasket. In¬ 
stall the cylinder after first ensuring that 
all cylinder guide pins and O-rings are in 
place. Compress the piston rings care¬ 
fully as the cylinder is lowered so that 
they enter the bore without catching. In¬ 
stall the cylinder holts. 

4. Fit a new head gasket. Install the 
head, making sure that the head dowel 
pins are in place. Pull the cam chain 
through and seat the head on the cvlin- 
der. 

5. Install and tighten the four cy lin¬ 
der head nuts and the bolt evenly and in 
a cross pattern. These should he tight¬ 
ened in increments of 2-3 ft lbs until the 
proper torque is attained. After torquing 
the bead, check the torque of the cylinder 
holts. 

6. Install the camshaft sprocket, and 
insert the cam through it. It is necessary 
to align the sprocket to ensure proper 
valve timing. Rotate the crankshaft until 
the “T” mark on the alternator rotor 
aligns with the index mark on the case. If 
the rotor has been removed, turn the 
crank so that the woodruff key is facing 
upward. 

7. Line up the marks on the cam 
sprocket with the upper mating surface of 
the cylinder head. Align the camshaft so 
that tin* timing advance pin on the cam is 
on top. Install the cam sprocket bolts, 
tightening them to the proper torque. 
These bolts should be secured with 
thread locking compound. The valve tim¬ 
ing is now correct. Install and secure the 
chain tensioner mounting bolt. 

8. Install a new camshaft oil seal, 
greasing the lips of the seal be lore install¬ 
ing it on the camshaft. 

9. Install the fathometer gear assem¬ 
bly and the rocker anus in the cam cover. 
The rocker arm shaft plugs are marked, 
and the mark should he aligned with the 
corresponding mark on the earn cover. 
Position the plugs in this manner and 
push in the dowel pins. Install the earn 
cover after apply mg a heat-resistant seal¬ 
ing compound to the cover mating sur¬ 
face. Do not apply too much of the com¬ 


pound or it may run down inside 1 the 
engine when compressed. 

10. Install the cover lxilts and tighten 
them evenly and in a cross pattern. The 
remainder of the assembly procedure is 
straightforward. W'hen fitting the* breaker 
cam assembly, note that the notch in the 
assembly must line up w ith the pin on 
the cam. Adjust the* cam chain, ignition 
timing, and the valves, and recheck these 
adjustments after the engine has been 
run a few miles and cooled. 


X LI 25/100 

1. Install one wrist pin circlip and 
place the piston on the connecting rod 
so that the "IN’" stamped on the piston 
crown is on the intake port side. Install 
the wrist pin and the other circlip. 

Be sure to use new circlips. They must 
he properly seated in their grooves, with 
the end gap pointing downward. 

Arrange the ring end-gaps so that they 
are 120° apart. No end-gap should he per¬ 
pendicular to the wrist pin or directly 
above the wrist pin hole. If a two-rail oil 
ring is fitted, position the end-gap of the 
upper rail 20-30 mm from the ends of the 
expander, and the end-gap of the lower 
rail 20-30 mm in the opposite direction. 

2. Fit the cy linder base gasket. Make, 
sure that all O-rings and locating pins are 
installed in the cy linder, and lower the 
cylinder over the piston, compressing the 
rings with your fingers as the piston 
enters the bore. Pull the cam chain up 
through the cylinder. Install the cam 
chain guide. 

3. Assemble the rocker arms in the 
head if removed. Fit a head gasket, and 
install the head. Pull the cam chain 
through and tie it aside. Fit the cam chain 
tensioner into its seat and install the ten¬ 
sioner mounting lxdt. 

4. Tighten the cy linder head capnuts 
and holt in a cross pattern and in incre¬ 
ments of 2-3 ft lbs until the proper torque 
of 13-14.5 It lbs is reached. 

5. Lubricate and install the cam¬ 
shaft. Arrange the cam so that the locating 
pin for the spark advance mechanism 
points upward. 

6. Remove the alternator rotor cover 
and turn the crankshaft so that the "T” 
mark on the rotor is aligned with the 
mark on the stator. The piston is now at 
top dead center. Install the c am sproc ket 
on the* camshaft, looping the cam chain 



Tin* “0* mark on the cam sprocket 2) must alien 
vs itli tin* mark ( V on tin* lu*ad with the piston jxisi- 
tmned at TDC 
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over it, so that the “0” mark on the 
sprocket is aligned with the mark on 
the top of the cylinder head. Be sure 
that the rotor “T” mark is still aligned. Fit 
the camshaft sprocket bolts and tighten 
them to 6-9 ft lbs. These bolts should be 
secured with thread locking compound. 
The valve timing is now adjusted. 

7. The remainder of the procedure is 
the reverse of disassembly. Be‘sure to 
engage the slot in the timing advance 
mechanism with the pin in the camshaft. 
Adjust the cam chain, check ignition tim¬ 
ing, etc. before starting the engine. Check 
cylinder head torque after the engine has 
been run and cooled off. 


XL70 

1. Install one wrist pin circlip and 
place the piston on the connecting rod. 
The triangular mark on the piston crown 
must be positioned on the cam chain 
side. Insert the wrist pin and the other 
circlip. Use new circlips and be sure that 
the end-gap points downward and that 
they are properly seated. Arrange the pis¬ 
ton rings so that the end-gaps are 120° 
apart with no end-gap perpendicular to 
or directly above the wrist pin. Lubricate 
the wrist pin, rings, and piston skirt with 
motor oil. 



Installing the cylinder. Be sure that the dowel pins 
(I and 2) and the O-ring are in place 


2. Be sure that the O-ring is in place in 
tlie crankcase oil passage and the hollow 
dowel pins are installed on the cam chain 
side studs. Fit a new cylinder base gas¬ 
ket. Install the cylinder, compressing the 
rings with your fingers as the piston 
enters the bore. Feed the cam chain 
through the cylinder as it is seated. In¬ 
stall and tighten the cylinder mounting 
bolt. 

3. Install the cam chain guide roller 
and the roller pin. 



Installing the head while supporting the cam 
sprocket; note dowel pin and O-ring (2 and 3) in¬ 
stalled 


4. Install the two hollow pins on the 
studs: one on the top right stud, the other 
on the left bottom. Fit the O-rings to the 


oil passage and to the stud oil passage; fit 
the head gasket. 

5. Install the head, complete with 
rocker arms and cam, threading the cam 
chain with its sprocket through, and se¬ 
curing them with a length of wire or a 
screwdriver. 

6. Turn the magneto rotor so that the 
“T” mark on the rotor is aligned with the 
index mark on the crankcase. Set the cam 
sprocket “0” mark at the top of the head. 
Install and tighten the sprocket bolts to 
4-7 ft lbs. Thread locking compound 
should be used on these bolts. Lubricate 
the top end components. 

7. The remainder of the procedure is 
the reverse of disassembly. Note that the 
cylinder head cover hex nut and its cop¬ 
per washer are installed on the lower left 
stud. Install the head mounting bolt. 
Tighten the head cover nuts in a cross 
pattern and in increments of 2-3 ft lbs 
until the proper torque of 6.5-8.7 ft lbs is 
reached. Adjust the cam chain and tappet 
clearance before starting the engine. 


Crankcase Cover 
Components 


RIGHT CKWKCASE 
COVER COMPOSESTS 

XL350/250 

The right crankcase cover houses the 
centrifugal oil filter, the clutch, oil pump, 
kick-starter, and tachometer gear. 



Clulch (1), lath drive gear (2), primary gear (3), and 
centrifugal oil filter (350/250) 

Removal and Installation 

1. Disconnect the tach cable on the 
cover. Remove the kick-starter lever, and 
the right footpeg. 

2. Remove the right crankcase cover. 

3. Remove the large snap-ring on the 
centrifugal oil filter. Pull out the filter 
cap, noting it is fitted with an O-ring. 



Removing the oil filter rotor nut with the special 
wrench (1) 

4. Bend down the tabs on the lock- 
washer, remove the nut which secures 
the rotor. Remove the lockwasher, 
rotor washer and the rotor. 


5 



Centrifugal oil filter components: I. cap; 2. rotor 
nut, 3, lockwasher; 4, special washer; 5, rotor 


5. Remove the tach gear. Remove the 
tach drive gear, the primary gear, and 
thrust washer from the crankshaft. 

6. Loosen the four clutch bolts a little 
at a time, then remove them, their 
washers, the clutch springs, pressure 
plate, and the clutch plates. 

7. Remove the clutch lifter. Remove 
the clutch hub circlip, the clutch hub, 
and the clutch housing. Pull out the 
pushrod. 

8. Detach the kick-starter return 
spring from the crankcase and pull out 
the kick-starter shaft assembly complete. 
Note the thrust washer behind the shaft. 

9. If disassembly is desired, remove 
the circlip on the shaft and take oft the 
spring retainer, ratchet wheel, and thrust 
washer. 

10. Remove the circlip and remove the 
kick-starter idler gear. 

11. Remove the two bolts and two 
screws and remove the oil pump. Note 
the oil seal O-rings behind the pump. 
New ones should be fitted upon as¬ 
sembly. 

12. Clean and inspect all components 

13. Install the oil pump ensuring that 
the new O-rings and gasket are installed. 

14. Install the kick-starter idler gear. 
Install the kick-starter shaft thrust washer 
and the shaft assembly. Check that the 
stopper bolt is tightly secured. When in¬ 
stalled, the arm of the return spring re¬ 
tainer should be vertical. Be sure that the 
return spring is preloaded. 

15. Install the clutch. Note that a fric¬ 
tion plate is installed first. Tighten the 
pressure plate bolts evenly until they are 
tight. 

16. Install the tach gear, the crankshaft 
gears, and the oil filter rotor. The rotor 
washer must be installed properly. “Out¬ 
side’’ is marked on the washer. Tighten 
the rotor nut securely, and bend down 
the locking tab on the lockwasher. 

17. When installing the oil filter cap, 
be sure that the O-ring is installed, and 
line up the tabs on the cap with the slots 
in the rotor. 

XL175 

The centrifugal oil filter, clutch, and 
primary drive gear can be removed with 
the engine in the frame. Removal of the 
kick-starter assembly and the oil pump 
requires splitting the crankcases. Refer to 
sections following “Lower End and 
Transmission.” 

Removal and Installation 

1. Drain the oil. Remove the muffler, 
the right-side footpeg, and the kick- 
starter lever. Remove the right crankcase 
cover. 
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1. Friction plat* 4 Clutch hub 6. Pu*hrod 

2 Steel plot* 5. Clutch houtmg 7 Mainihoft 

3 Clutch hub map-ring 




Clukh componenls (XIA5O250) 





1 Right cronkcot* cover 

2 Gaiket, cronkcoi* cover 

3 Oil filter cop 

4 Tachometer idler gear 

5 Toch gear ihaft 

6 Toch geor 

7. Toch drivethoft 

8. Callor 

9 Pnmory dnv* gear 

10 Oil pump attembly 

11 Body 

12 Side cover 
13. Outer rotor 
14 Inner rotor 
15. Cover gatkef 

16 Drive geor 

17 Setting plate 
18. Oil filter ureen 

19 Screen filter spring 


20. Filter rotor 

21. Oil guide 

22. Guide spring 

23 Filter cap 

24 Dipstick 

25. Clutch housing 

26. Clutch hub 
27 Friction plat* 

28. Steel plat* 

29 Pressure plate 

30 Clutch Spring 

31 Clutch lifter 
3? Pushrod 

33 Kick starter gear 

34 Idler gear 

35. Kick starter shaft 

36 Pawl 

37 Ratchet spring 

38 Kick-starter stopper pir 


39. Kick-starter return spring 

retainer 

40. Return spring 

41. Spring guide 

42 Nut 

43 Washer 

44 Washer 

45. Thrust washer 

46. Thrust washer 

47. Wosher 

48. Thrust washer 

49. Toch geor thrust washer 

50 Thrust washer 

51 Thrust washer 

52 Washer 

53 Filter ratar special washer 

54 Toch drivethoft washer 

55. C.rdip 


56. Circlip 

57. Oil seal, kick-starter shaft 
58 Oil seal, toch drivethoft 

59. O ring, filler cop 

60. O-ring, ratar cap 

61. O-ring, ail pump 

62. O-rmg, ail pump drivethoft 

63. O ring, dipstick 
64 Bolt 

65. Balt 

66 Screw 

67 Screw 

68 Screw 

69 Nut 

70. Washer 

71. Pm 

72 Dawel pin 
73. Circlip 

74 Circlip, kick-starter idler groi 


2. Remove tin* centrifugal oil filter 
snap-ring and pull out the cap. Note that 
it is fitted with an O-ring. Remove the 
cotter pin. Remove the filter rotor nut 
using the special Honda wrench, and re¬ 
move* the lockwasher and tin* rotor 
washer. Remove the rotor. 

3. Remove the primarv gear and 
spacer from the crankshaft. 



Clutch plait's It), pushrod (2 ), huh snap-nog (3), 
huh (4), and housing (5) I.XL175) 

4. loosen the dutch pressure plate 
holts progressive!) then remove them 
along with the lifter plate and pressure 
plate. Take out the lifter. Remove the 
friction and steel plates from the dutch. 
Note that the innermost clutch steel plate 
is different from the others and must l>e 
reinstalled in its original location. 

5. Remove the clutch snap-ring and 
take off the huh and housing. Take out 
the pushrod. 

6. Remove the circlip to remove the 
kick-starter idler gear from its shaft. 

7. Assembly is the reverse of the re¬ 
moval procedure. Note the following 
points: 


a. The special washer in the oil 
filter rotor must he installed with the 
projx*r side facing outward. This side is 
marked on the washer. Be sure that the 
filter cap O-ring is in good condition, 
and that the tabs on the cap engage the 
slots on the rotor when installed; 

1). When installing the dutch plates, 
be sure that the special plate is in¬ 
stalled first, and then alternate friction 
and steel plates. 

XL125/I00 

Clutch, oil pump and filter, and gear¬ 
shift mechanism are accessible after re¬ 
moving the right crankcase cover. To re¬ 
move the kick-starter, it is necessary to 
split the crankcases. Refer to "Lower 
bud and Transmission.’* 

RkmoVal and Installation 

I Drain the oil Remove the exhaust 
sv stem and the* right footpeg Remove the 
kick-starter lever. Disconnect the dutch 
cable. Remove* the right crankcase cover. 

2. Remove the oil filter rotor cap 
(three screws). Remove the rotor nut A 
special wrench is needed to remove this 
nut. Remove the rotor. 

3. Remove the oil pump gear cover. 
Remove the oil pump gear and shaft. The 

r oil pump is secured bv two Inilts. Re- 
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1. Lifter plate 

2. Clutch springs 

3. Pressure plate 

4. Lifter 

5. Friction plate 



Oil pump gear (1) and shaft (2) (125/100) 



6. Steel plote 

7. Speciol steel plote 

8. Clutch hub snop-ring 

9. Clutch hub 
10. Clutch housing 



Remove the cirehp (I) and remove the shift plate (3) 
from the shaft (2) 



move them and remove the pump. 

4. Gradually loosen the clutch lifter 
plate bolts, then remove the bolts along 
with the lifter pin, lifter plate, lifter bear¬ 
ing, and springs. 

5. Remove the crankshaft primary 
gear. Remove the clutch hub snap-ring, 
and remove the clutch hub, plates, and 
housing as a unit. 

6. To remove the gearshift linkage, 
remove the circlip on the shift shaft and 
remove the shift plate from the shaft. 

7. Remove the gearshift drum stop¬ 
per and spring. Remove the shift drum 
stopper plate. Both of these parts are se¬ 
cured by single bolts. 

8. Remove the gearshift lever (left¬ 
side). Pull the gearshift shaft out from the 
right-side. 

9. Assembly is the reverse of the 
above. Note the following points: 

a. The shift stopper plate is 
equipped with a locating pin hole. 
Match it with the pin in the shift drum. 
Install the gearshift shaft so that the 
ends of the shaft return spring are lo¬ 
cated on either side of the boss on the 
crankcase; 



Upon assembly, be sure I hat the ends of the return 
spring (2) are installed on either side of the crank¬ 
case boss (I) 


b. Tighten the clutch lifter plate 
bolts progressively until a torque of 
5.5-8.7 ft lbs is reached; 

c. Before installing the oil pump, be 
sure that the O-rings are installed; 



Oil pump (2) and securing bolts (1) 


Remove the gearshift drum stopper and spring (1 The rotor nut washer (2) must Ire installed with the 
and 2) and the stopper plate (3) “outside” out 



Clutch lifter plate bolls (]), lifter plate (2), and 
springs (3) 



Cluteh hub snap-ring (1), elutch hub (2), plates (3), 
and housing (4) (125/100) 
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Clutch msi'inbly (125 1(H)) 


(1. When installing the oil filter, note* 
that the' rotor washer is marked lor 
proper installation. The “outside’’ side 
of the washer must face out. Tighten 
the rotor nut to 29-36 ft lbs. 

XL70 


3. To disassemble the clutch, remove 
the large snap-ring on the inner side 
while compressing the clutch. 

4. Remove the three oil pump mount¬ 
ing screws to remove the oil pump. Re¬ 
move the filter screen. 


Removal and Installation 

1. Drain the oil. Remove the kick- 
starter lever, disconnect the clutch cable 
at the engine. Remove the eover screws 
and take oil the right crankcase cover. 
NOTH: The cover screus arc of three 
different lengths; note their location. 



Clutch cover (XL70> 


2. Remove the clutch cover (four 
screws). Bend up the tab o! the clutch nut 
lockwasher, then use* the special wrench 
to remove the clutch nut. The crankshaft 
must he secured while doing this. Re¬ 
move the clutch assembly as a unit. 



Bent! up I lie l.il* of llit* lot k\\ a shot 11 1 In rriuoxc ihr 
elulih Iml* nui 2 
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Oil pump (XL70) 


5. Remove the circlip to remove the 
large primary driven gear. Remove the 
circlip from the kick-starter shaft. Detach 
the kick-starter return spring from the 
crankcase, and remove the spring and re¬ 
tainer. 

6. Remove the shift drum stopper and 
spring. Remove the gearshift lever from 
the left-side of the engine. Dio.sen the 
shift drum stopper plate screw, disen- 



Higltl tr.mkt <ts<- cover components \L7()> 


1. Kick»torf*f tpring 

rtlomti 

2 . Kick i»ort*r ihoft 

3. Return ipring 


4 Shift drum itoppar 

plot* 

5 Shift arm 

6. Shift drum itopp*r 


gage the fingers of the shift arm from the 
shift drum dowel pins, and pull the gear¬ 
shift shaft out ol the erankcases. 

7. Installation is the reverse of the re¬ 
moval procedure. Note the following 
points: 

a. A new shill drum stopjxT plate 
screw should he used as this screw is 
peetied lor security; 

b. Be sure that the gearshift lever re¬ 
turn spring pin is secured in the crank¬ 
case. Install the gearshift shaft as¬ 
sembly , locating the ends of the return 
spring on either side of the stopper pin 
and engaging the fingers of the shift 
arm with the shift drum pins; 

e. Install the shift drum stopper, so 
that the roller hears against one of the 
detents of the shift drum stopper plate; 

d. Cheek the operation of the shift 
mechanism; 

e. Install the kick-starter return 
spring and spring retainer. One end of 
the spring should engage the crank¬ 
case, and the pawl on the retainer 
should rest against the stopper boss of 
the crankcase. Install the kick-starter 
shaft circlip; 

f. The collar installed on the crank¬ 
shaft behind the clutch is fitted with 
the larger diameter side toward the 
engine. The clutch should he as¬ 
sembled before fitting it to the crank¬ 
shaft; 

g. Tighten the clutch nut to 
27.5-32.5 ft lbs, and bend down the tab 
on the lockwasher; 

h. When fitting the cover, lx* sure 
that the dowel pins and the screws are 
correctly located. The screws are of dif¬ 
ferent lengths. 


LEFT CliAXKCASE 
COVER COMPOXEXTS 

The left crankcase cover contains the 
alternator or magneto and the coun¬ 
tershaft sprocket, and the gearshift link¬ 
age on some models. 

All components can Ik* serviced with 
the engine in the frame. 

Certain precautions should he ob¬ 
served when handling the electrical com¬ 
ponents: 

a. The rotor must he removed with a 
special puller. Do not attempt to pry 
the rotor off the tapered crankshaft; 

b. Do not heat or strike the rotor as 
this may affect its magnetic properties; 

c. Do not drop the rotor once it is re¬ 
moved. Place it where it will not pick 
up stray hits of metal; 

d. Be sure that the rotor is perfectly 
clean before installation. Push it on its 
shaft and tighten tlx* rotor holt or nut to 
seat it. Do not strike it; 

e. Be sure that all electrical wiring is 
properly routed and seated in the rub¬ 
ber grommets provided lx* fore install¬ 
ing the crankcase covers. Be certain 
that the eover w ill not pinch the wires, 
or that the wiring will not touch any 
moving part, 

f. Be sure that parts such as the rotor 
and countershaft sprocket holts are 
tightened to the projx*r torque. Refer to 
the "Torque Specifications” chart at 
the end of the section. 
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XL350/250 

The left crankcase cover is in two parts, 
the rearmost section being for the coun¬ 
tershaft sprocket. The forward section of 
the cover can be left in place if only the 
sprocket needs inspection. The forward 
part of the cover includes the clutch lifter 
lever, the alternator, and the gearshift 
linkage. 

Removal and Installation 

1. To remove the forward section, 
drain the oil. Remove the left-side foot- 
peg. Remove the gearshift lever. Discon¬ 
nect the clutch cable at the engine. Dis¬ 
connect the alternator wiring at the 
plastic connector and the neutral switch 
wire. 

2. Remove the cover screws and re¬ 
move the covers. 

3. If the alternator rotor must be re¬ 
moved, take it oft before removing the 
countershaft sprocket. Keep the crank¬ 
shaft from turning and remove the rotor 
bolt. Use the special puller and remove 
the rotor. Remove the woodruff key. 

4. Remove the two countershaft 


sprocket bolts and the lockplate. If the 
engine is in the frame, move the rear 
wheel as far forward as possible and pull 
the sprocket off its shaft. 

5. To remove the shift linkage, un¬ 
screw and remove the shift drum stopper 
nut; remove the stopper and spring. Dis¬ 
engage the fingers of the shift arm from 
the shift drum pins and pull the gearshift 
shaft assembly from the case. Unscrew 
and remove the shift drum stopper shaft 
and the neutral stopper and spring. 

6. To remove the clutch lifter lever 
from the side cover, unscrew and remove 
the clutch adjusting screw, pull out the 
clutch pushrod end piece. Remove the 
lockbolt and pull out the lifter lever. 

7. Installation is the reverse of re¬ 
moval. Apply a bit of lubricant to the 
crankshaft taper to facilitate future re¬ 
moval of the rotor. 


XL 175 

Removal and Installation 

If service to the countershaft sprocket 
only is required, only the rearmost sec¬ 



Left crankcase components (350/250) 


1. Left crankcoie caver 

2. Countershaft sprocket cover 

3. Clutch adjuster cop 

4. Left crankcase cover gasket 

5. Rotor cover 

6. Clutch lever 

7. Clutch lever spring 

8. Clutch lifter 

9. Alternator 

10. Rotor 

11. Coils (stator) 


12. Clamp 

13. Neutral switch 

14. Spacer 

15. Clutch adjusting screw 

16. 8olt 

17. Rotor boll, flanged 

18. Locknut 

19. Lockwasher 

20. Needle bearing, clutch lifter 

21. Gearshift shaft oil seal 

22. Oil seal, clutch lifter 


23. Ratar caver O-ring 

24. Neutrrl switch O-ring 

25. Screw 

26. Screw 

27. Screw 

28. Screw 

29. Screw 

30. Screw 

31. Screw 

32. Washer 

33 Grease fitting 


tion of the left crankcase cover need 
be removed. 

1. Remove the countershaft sprocket 
cover. Disconnect the chain. Remove the 
two sprocket bolts and the lockplate and 
pull off the sprocket. 

2. To remove the forward section of 
the cover, drain the oil. Disconnect the 
alternator wiring at the plastic connector. 
Remove the left-side footpeg and the 
gearshift lever. Disconnect the clutch 
cable at the engine. Remove the clutch 
locking bolt, and the cam chain adjuster 
cap. 


3 

4 
1 


2 



The clutch litter mechanism (1) contains a hall hear¬ 
ing (XL175) 

3. Remove the cover screws and the 
cover. 

NOTE: Handle the cover with ( are. A 
ball bearing is fitted to the clutch lifter 
lever which might be lost. 

4. To remove the alternator rotor, re¬ 
move the rotor Ixdt, and use the special 
puller to remov e the rotor from the crank¬ 
shaft. Remove the woodruff key as well. 

5. Pull the gearshift shaft out of the 
crankcase. It may be disassembled, if de¬ 
sired, by removing the circlips on the 
shift shaft. 



The gearshift assembly is pulled out of the case for 
removal (XL175) 


6. Remove the bolt which secures the 
gearshift drum stopper and neutral stop¬ 
per arm and remove them and the spring. 



Gearshift drum and neutral stopper and spring (1, 2, 
3) and shift drum stopper plate 
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Remove the stopper plate from the shift 
drum. 

7. Assembly is the reverst* of the 
alx>ve. Be sure that the clutch lifter lever 
ball bearing is in place. Adjust the clutch. 

XU 25/100 

Removal and Installation 

1. Drain the oil. Disconnect the alter¬ 
nator wiring at tin* plastic coupler. 

2. Remove the alternator rotor cover. 
Remove the countershaft sprocket cover. 
Disconnect the neutral switch wire. Re¬ 
move the forward section of the left 
crankcase cover. 



He moving die rotor (1) with the special lool (2) 


3. Remove the alternator rotor bolt. 
Using the special puller, remove the al¬ 
ternator rotor. Remove the screws secur¬ 
ing the stator, and remove it. 

4. Remove the countershaft sprocket 
bolts, disconnect the chain, remove the 
sprocket locking plate and pull off the 
sprocket. 

5. Installation is the reverse of the 
above. Be sure that the alternator wiring 
is properly routed before installing the 
cover. 



Allcrn.ilor wiring grommet (1); neutral switch wire 
routing 


XL70 

Removal and Installation 

1. Remove the chain guard. Remove 
the left-side crankcase cover. 

2. Remove the magneto rotor nut. 
Hold the crankshaft by engaging the 
transmission and applying the rear brake. 

3. Use the special rotor puller to re¬ 
move tin* rotor. Remove the woodruff key 
from the crankshaft. 

1. To remove the countershaft 
sprocket, remove the two bolts and the 
locking plate, disconnect the chain and 
pull off the sprocket. 

5. To remove the magneto coils, re¬ 
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move the two screws which secure the 
stator plate and rotate the plate slightly to 
remove it. 



Magneto stator plate (1) securing screws (2) 


Note that there are O-rings beneath the 
stator plate mounting screws, as well as 
an O-ring around the stator plate and an 
oil seal in the center. These components 
must be in good condition or replace¬ 
ment is necessary. The plate seal may be 
replaced by driving the old seal out and 
carefully pressing a new one straight in. 
Grease the lips of the seal before installa¬ 
tion. 

6. Assembly is the reverse of the 
above. 

COMPONENT INSPECTION 

NOTE: Where necessary , refer to the 

specifications charts at the end of this 

section for wear limits and tolerances. 

The following procedures refer to all 
models. 

Gearshift 

Note those procedures applicable to 
the type of shift linkage fitted to your 
model. 

1. Check the splines on the gearshift 
shaft. If the splines are broken or torn to 
such an extent that it is difficult to prop- 
erlv secure the shift lever, replace the 
shaft. 

2. Check the shift arm. Be sure that it 
is not bent. Check that the fingers of the 
shift arm are not bent or worn. 

3. Check the condition of the springs 
in the shift linkage, especially the shift 
lever return spring If any spring has lost 
its tension, or fails to hold its components 
properly, it must be replaced. 

4. Check that the return spring pin 
(where fitted) is secure in the case. 


Kick-starter 

I Check the splines on the kick- 
starter shaft and replace the shaft if they 
are damaged so that they will not secure 
the kick-starter lever properly. 

2. If the kick-starter gear has a plain 
bore, check that it is not galled or worn. If 
the gear has a splint'd bore, check that 
the splines are in good condition, and 
that the gear does not have excessive 
backlash on its shaft. 

3. Check the condition of the gear 
teeth. On models with the ratchet-type 
shifter, the teeth on the side of the kick- 
starter gear are critical. If chipped or 
worn, the gear should he replaced. 

4. Check the condition of the teeth on 
the ratchet gear and replace the gear if 
they are worn. 


5. On the XL350/250, check the condi¬ 
tion of the inner teeth of the kick-starter 
gear. Check the kick-starter pawl as well 

I 



XL350/250 kick-starter operation 

Both must be in very good condition. 
When the kick-starter assembly is in¬ 
stalled, it should be possible to rotate the 
gear easily when the pawl of the spring 
retainer is resting against the stopper 
bolt. If the pawl is rotated clockwise, 
however, it should not be possible to turn 
the gear. If it is, either the gear pawl or 
the inner teeth ol the gear are worn. 

6. Check that the gear splines on the 
kick-starter shaft (where fitted) are in 
good condition. Check that the kick- 
starter shaft stopper or spring retainer 
and the stopper on the crankcase are not 
worn or chipped. If a stopper bolt is fit¬ 
ted, be sure that it is firmly secured in the 
case. 

7. Check that the kick-starter shaft re¬ 
turn spring is able to hold the kick- 
starter lever firmly in place. If the lever 
fails to return to its proper position, re¬ 
place the return spring. 

8. Check the retainer spring fitted to 
ratchet-type shifters, and replace it if 
bent or otherwise damaged. 


Oil Pump 

Test procedures can be found in the 
“Lubrication Systems” section. When in¬ 
stalling the pump or related parts, new 
O-rings and gaskets should always lx* 
used. 

Alternator 

I For electrical tests, refer to the 
“Electrical Systems” section. 

2. Check the rotor and stator for signs 
of wear If there has lx*en contact lx*- 
tween the rotor and the stator assembly, 
this condition must lx‘ rectified. In addi¬ 
tion, the components should be tested to 
make sure that they still ojx*rate prop¬ 
erly. 

3. Check that the stator assembly is 
securely mounted, and properly aligned. 
If the rotor has contacted the stator, check 
for play in the crankshaft. This condition 
may sometimes bo caused by a bad crank 
lx*aring or !x*nt crankshaft. 

4. Check that the rotor has little or no 
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run-out as it turns. If run-out exists, deter¬ 
mine the cause. 

5. If scoring on either the rotor or the 
stator components is severe, the part(s) 
should he replaced. 


Lower End and 
Transmission 


The following sections deal with ser¬ 
vice to the crankshaft, gear clusters, and 
shift drum assembly, and the removal 
and replacement of items such as the 
kick-starter shaft on models where it is 
necessary to split the crankcases to gain 
access to them. 

SPLITTING THE CRANKCASES 

XL350/250/175 

1. Referring to the preceding sections, 
remove the engine from the frame, re¬ 
move the top end assembly, the left and 
right crankcase covers and all of the com¬ 
ponents therein. 

2. The crankcases are horizontally 
mated. Remove the crankcase holts 
which are located on both the upper and 
lower crankcase halves. The holts are of 
different lengths; make a note of their 
location. Remove the upper crankcase 
half, tapping lightly with a plastic mallet 
to free it if stuck. The components will 
remain in the lowercase half. 

3. Lift out the crankshaft. 

4. The gear clusters can be examined 
in place. II removal is desired, simply lift 
the clusters together out of the case. 

t 5. To remove the shift drum assembly, 
remove the shift fork shaft from the case. 
Remove the shift forks. 



\L250 lower crankcase and shifter components 

1. Center shift fork com follower pin 

2. Bearing set ring 

3. Left gearshift fork 

4. Right gearshift fork 

6. On the XL350/250, remove the cam 
follower pin clip and the cam follower 
pin from the remaining shift fork. 



To remove the kick-starter, remove the stopper holt 
(3), return spring (1), and pull on! the shaft (2) (175) 


7. On all models, remove the bearing 
retainer plate from the crankcase (left¬ 
side of the shift drum), and remove the 
shift drum from the crankcase. 

; 8. On the XL175, remove the kick- 

starter shaft by removing the kick-starter 
stopper bolt, the return spring, and pull¬ 
ing the kick-starter shaft out of the case. 
Disassemble the shaft by removing the 
circlip. 

ASSEMBLY 

1. Clean both case halves in solvent. 
Make sure that all oil passages are clear. 
Remove any traces of gasket compound 
from the crankcase mating surfaces. Be 
sure that all hollow locating pins are in¬ 
stalled. 

2. Install the crankcase components. 
Note that the shift forks are marked for 
position and must be installed in their 
original locations. 


J 



The s111tt forks art 1 marked for position 



When installing the 175 kick-starter shaft, he sure 
that the straight face of the kick-starter retainer pawl 
(2) is aligned with the mark on the shaft (1) 


On the XL175, note that the straight 
face of the kick-starter retainer pawl 
should be aligned with the punch mark 
on the shaft. Further, the kick-starter as¬ 
sembly should be installed so that the 
pawl rests against the crankcase stopper. 

3. Transmission shaft and crankshaft 
bearings are located either by set rings in 
the ease halves, or by dowel pins. When 
installing the parts, he sure that the hear¬ 
ings are correctly seated in the case. 



Shift drum hearing retainer (1) and bearing (2) (175) 



Transmission shaft hearings are located with dowel 
pins (1) or set rings (3) 



The countershaft oil seal (3) is equipped with a tab 
which must Ik* installed in the slot in the crankcase 
(4). Note the niainshaft hearing (1) locating pin (2) 
and oil hole (5) 

4. Note that the countershaft oil seal is 
equipped with a locating tab. This tab 
must he installed in the slot on the ease 
provided for it. Failure to install the seal 
properly will result in blocking the oil 
supply to the gears. 

5. Lubricate all bearings before assem¬ 
bling the cases. 

6. Carefully apply a gasket sealing 
compound to the case mating surfaces. 
Do not overapply or excess will run down 
inside the cases when they are pressed 
together. 



Crankshaft hearing locating pin 


7. Ensuring that the hollow locating 
pins are in place, join the cases. Install 
and secure the crankcase holts. Tighten 
these holts in a criss-cross pattern until 
all are the proper torque. This is to avoid 
warping the cases. 



Crankshaft hearing oil holes (3) must he clear 
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o p o 
'cl 



O 0 
p o 

I’pjyr (t and lower 2) i rankcase 1 m> 1 t n (175> 
Tighten the IhjIu in a cross pattern 


NOTH: When the eases are first joined, 
they mast mate all the icay around 
uithout the need to force them to¬ 
gether. If they will not, cheek the hear¬ 
ing locution* Make sure that the hear¬ 
ings are seated properly on their pin\ 
or set nags. 

X LI 25/100/70 

The crankcases are vertically mated. 

1. Remove the engine from the frame. 
Remove the cylinder head, cylinder, and 
piston. Remove the left and right-side 
covers and the components therein. 
Refer to the sections above for proce¬ 
dures. 

2. XL125/100: Loosen the screws se¬ 
curing the crankcase halves (one screw is 
in the right cover, the remaining 10 are in 
the left) with an impact driver. Remove 
the screws. Separate the case halves. The 
crank and transmission will remain in the 
right crankcase half. 



Crankcase screws (XLI ()0) 


3. XL70: Unscrew and remove the cam 
chain tensioner pushrod holt, and re¬ 
move the pushrod assembly. Remove the 
tensioner arm pivot bolt, and remove the 
arm and roller assembly. Remove the 
shift drum bolt beneath the rubber plug 
on the right crankcase half. Remove the 
eight crankcase screws, using an impact 
driver to loosen them, and separate the 
crankcase halves. The crank and trans¬ 
mission will remain in the left crankcase 
half. 



Tensioner arm pivot lx>lt * I * and arm (2 i\L70 
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NOTH: If the eases are stuck, they may 
he freed by tapping eery gently leith a 
plastic mallet. Do not strike the crank¬ 
shaft or transmission shafts. 




Gearshift components, shifter shaft (I); slopjXT arm 
(2); stopper plate (3), shift drum pins (4). shift drum 
(5). shill fork (6) (M.70) 


4. Remove the case gasket. Pull out 
the kick-starter shaft assembly. 

5. With care, tap the crankshaft out of 
the case. The case may be heated slightly 
with a propane torch in the vicinity of the 
crankshaft bearing boss to facilitate re¬ 
moval. 

6. Very carefully remove the gear clus¬ 
ters and shift drum assembly as a unit. 

7. On the XL70, the shift forks can be 
removed from the drum, if so desired, by 
removing the clips which secure the cam 
follower pins, and pulling out the pins. 
The forks will slide off the shift drum. 

ASSEMBLY 

1. Clean the crankcase halves thor¬ 
oughly in a solvent, ensuring that all oil 
passages are clear. Clean the mating 


surfaces of any traces of old gasket. Be 
sure that the locating dowel pins are in 
place *iji the cases. 

2. Assemble the shift drum mecha¬ 
nism if it was disassembled. On the 



Gearshift forks (1,2, 3), shaft (4). hall and spring 
{5 ami 6) 

100/125 models, tht* left gearshift fork is 
secured by a spring-loaded ball. To in¬ 
stall, insert the spring and the ball into 
the shift fork, push the ball down with a 
thin screwdriver, and slip in the shaft. On 
the XL70, be sure that the cam follower 
pins are installed on the shift forks and 
secured with the clips. 



Installing the shift lork shaft (1) in the lork (2) h\ 
compressing the hall and spring (3) with a thin 
sere wrl river 


3. Install the components into the case 
in the reverse of the removal procedure. 
Note the following points: 

a. Install the crankshaft into the case 



Gear clusters and shift enmixments (XLUHlt 

1. Kick-(farter ihoft 4 Shift fork (Soft 7 Right th4l fork 

2. Counterihoft 5. l#ft shift fork 8. Kick dorter g*or 

3 Momihoft 6 C*nl#r ihift fork 9 Shift drum 
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by pushing it straight in until the bear¬ 
ing is seated. Do not strike the end of 
the crankshaft to install it; 

b. On the XL70, install the gear clus¬ 
ters and shift drum assembly as a unit; 




Installing the gear clusters (XL70) 


The neutral switch rotor (4) on the shift drum (3) 
should he parallel with the cylinder (about 10° from 
vertical) when installing the shift forks 

c. On the XL125/100, install the 
gear clusters first, then the shift drum. 
Position the shift drum so that the 
neutral switch rotor would be parallel 
with the cylinder. This is equivalent to 
Neutral. Noting the locating marks on 
the shift forks, install the right, center, 
and left forks, in that order, engaging 
the cam follower pin of each fork with 
the proper groove in the shift drum. 
Then install the shift fork shaft; 



W hen installing the kick-starter assembly (1), be 
sure that the end of the return spring (2, 3) is fitted 
into the cutout in the case 



The end of the retainer spring protmdes through the 
hole in the case (125/100) 


spring is seated in the crankcase. On 
the XL125/100, the retainer spring 
must protrude through the hole in the 
crankcase as illustrated; 

e. Lubricate all bearings with motor 
oil; 

f! Fit a new gasket. Ensuring that 
the transmission is in Neutral, assem¬ 
ble the case halves. Do not force the 
cases together. Install the crankcase 


screws and tighten them in a cross pat¬ 
tern to about 8 ft lbs; 

NOTE: Do not use the screws to mate 
the cases. This should he accomplished 
before they are tightened. 

g. Check for free rotation of the 
crankshaft and the gears. 

TRANSMISSION 

Transmission and shift drum compo- 



1 . 

Snap*ring 

13. Thrust washer 

25. 

Mainshaft 

2. 

Thrust washer 

14. Countershaft 3rd gear 

26. 

Mainshaft 5th geor 

3. 

Kick-starter idler geor 

15. Thrust washer 

27. 

Thrust washer 

4. 

Thrust washer 

16. Snap-ring 

28. 

Snap-ring 

5. 

Countershaft bearing 

17. Countershaft 2nd gear 

29. 

Mainshaft geor 

6 . 

Countershaft 1st gear 

18. Countershaft ail seol 

30. 

Mainshaft 2nd geor 

7. 

Thrust washer 

19. Countershaft sprocket 

31. 

Mainshaft bearing 

8. 

Countershaft 5th geor 

20. Lockplate 

32. 

Clutch pushrod 

9. 

Snop-ring 

21. Countershaft 

33. 

Oil seal 

10. 

Thrust washer 

22. Countershaft beoring set ring 

34. 

Bearing locoting pin 

11. 

Countershaft 4th gear 

23. Snap-ring 



12 . 

Lockwasher 

24. Mainshaft ball bearing 





1. Mainshaft 2nd gear (21T) 

2. Mainshoft 5lh gear (31T) 

3. Mainshaft 3rd gear (25T) 

4. Mainshaft 4th gear (23T) 

5. Mainshaft 1st gear (17T) 


Transmission components (250) 

6. Mainshaft 11. Countershaft 4th gear (28T) 

7. Countershaft 2nd gear (35T) 12. Countershaft 1st gear (40T) 

8. Countershaft 5th gear (25T) 13. Idler gear (36T) 

9. Countershaft 

10. Countershaft 3rd gear (32T) 
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neut inspection is outlined in "Engine 
Rebuilding.** Note the following: 

1. On the XL350/250. if a new coun¬ 
tershaft idler gear is fitted, check that the 
side clearance between the gear and 
thrust washer equals 0.60-0.75 nun 
(0.002-0.03 in.) If clearance exceeds 0.76 
nun (0.03 in ), fit a new thrust washer 1.0 
nun (0.04 in.) thick until clearance is cor¬ 
rect. 

2. Measure the thickness ol the fin¬ 
gers and replace the fork il below the 
given specification. 



Countershaft (1), thrust washer (2), idler gear (3) 
(XI .350.250) 


3. Check the shift fork cam follower 
pins for wear, and replace them if dam¬ 
aged. 

4. Check the shift drum dowel pins. 
Replace any broken, worn or missing 
pins. 

5. Measure the shift fork shaft diame¬ 
ter, the inside diameters of the forks, and 
compare to the standard specification. 

6. Check the diameter of the drum and 
compare this to the standard specifica¬ 
tion. 


CHASKSIIAFT 

The crankshaft is a pressed-together 
unit. The connecting rod big end bearing 
is the caged-needle type. In the event of 
damage to the eon rod, bearing or crank- 
pin, the crankshaft must be replaced as 
an assembly in most eases. 

1. Lubricate the big end bearing with 
oil, and rotate the rod slowly around the 
crankpin. The movement must he smooth 
and silent. 

2. With a dial gauge, check the up- 
and-down (radial) movement of the con 
rod. Compare the reading with the speci¬ 
fication given. If rod movement is in 
excess of the s|>ecifications, the big end 
hearing is worn and the crankshaft must 
he replaced. 



(-‘hocktin: con rod hie end suh* clear, tnt e t2> 
li t le r if.iiii’r (1) 
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Connecting Rod Rearing Selection 


Con Rod Code A H 

c n 

E ' F C il J 

K 

1 —5 

—5 —4 

—1 __3 _2 —2 

— 1 

i 2-5-5 

—4 —4 

—3 —3 —2 —2 —I 

— 1 

j2 3 —5 —4 

—4 —3 

—3 —2 —2 —1 —1 


| 4 —| —i 

U 

—3 —3 

—2 —2 —1 —1 


5 —1 —3 

—3 —2 

—2 —1 —1 


Engine 

1 and Transmission Specifications 
XL350 




Standard 
"•«« (in.) 

SfriifraWr Limit 
mm (in.) 

ENGINE 

Cylinder bore diameter 


78.99-79.01 (3.1098-3. HOC) 

79.11 (3.1146) 

Piston OD (standard) 


78.97-79.01 (3.1091-3.110C) 

78.90 (3.1063) 

Wrist pin hole diameter 


21 002-21.008 (0.8266-0.8271) 

21.980 (0.8654) 

Wrist pin OD 


20.994-21.000 (0.8265-0.8268) 

20.960 ( 0.8252) 

Piston ring-to-groove clearance 

Top 

0.030-0.06 ( 0.0012-0 002 4) 

0.18 (0.007) 


Second 

0.015-0.045 (0.0006-0.0018) 

0.165 (0.006) 


Oil 

0.005-0.120 ( 0.0002-0.0047) 

0.24 (0.0095) 

Piston ring end-gap 

Top 

0.20-0.40 (0.0079-0.0158) 

0.80 (0.031) 


Second 

0.20-0.40 (0.0079-0.0158) 

0.80 (0.031) 


Oil 

0.20-0.90 (0.0079-0.0354) 

1.30 (0.0512) 

Connecting rod small end ID 


21.20-21.41 (0.8346-0.8429) 

21 44 (0.8441 ) 

Connecting rod hig end radial clearance 

0.006-0.016 ( 0.0002-0.0006) 

0.03 (0 0012) 

Connecting rod big end axial clearance 

0.06-0.44 (0.0024-0.0173) 

0.94 (0.0370) 

Rocker arm-to-shaft clearance 


0.016-0.052 (0.0006-0.0020) 

0.090 ( 0.0035) 

Camshaft journal OD 

RH 

21.939-21.960 (0.8637-0.8646) 

21.92 (0.8630) 


LII (two places) 

23.939-23.960 ( 0.9425-0.9433) 

23.92 (0.9417) 

Cam height 

In 

6.260 (0.2465) 

[base circle 30 (1.1811)] 

6.142 (0.2418) 


Ex 

6.150 (0.2421 ) 

[base circle 30 ( 1.1811 )] 

6 025 ( 0.2372) 

Valve stem OD 

In 

5.480-5. 490 (0 2157-0.2161 ) 

5.465 (0.2151) 


Ex 

5.460-5.470 (0.2149-0.2154) 

5 415 (0.21 44) 

Valve stem-to-guide clearance 

tn 

0.010-0.030 ( 0.00039-0 00118) 

0.06 ( 0.00236) 


Ex 

0 030-0.050 ( 0.00118-0.00197) 

0 07 (0.00276) 

Valve spring free-length 

Inner 

36.5 ( 1.43) 

36.0(1.41) 


Outer 

40.7 (1.60) 

39.7 (1.56) 

Radial clearance of crankshaft hearings 

— 

0.05 ( 0.00197) 
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Checking transmission gear backlash 


3. With a feeler gauge, check the clear¬ 
ance between the con rod big end and 
the crankshaft flywheel. Compare the 
measurement with the specification 
given for axial clearance. 

4. Place the crankshaft on a set of 
V-blocks, or in the crankcase of models 
with horizontally-split cases, and check 
the crankshaft run-out with a dial gauge. 
Check both ends of the crank. Compare 
the run-out reading with the specification 
given for your model. If excessive, the 
crank must be replaced. 

5. On the XL350, the connecting rod is 
stamped with a letter and the crankshaft 
with a number (1, 2, or 3). In the event 
that the con rod big end tearing must be 
replaced, check that the correct size bear¬ 
ing is used. Refer to the “Connecting Rod 
Bearing Selection” chart to determine 
the correct bearing to use. Bearings are 
numbered (—1 to —5). 


BEARINGS AND SEALS 

1 Bearings can lx? checked in place, 
»- whether on the crankshaft or in the cases. 
Be sure that the oil holes in the bearing 
races, if present, are clear. 

2. Lubricate the bearing in question 
with some motor oil, and rotate it slowly. 
Movement must be smooth, effortless, 
and quiet. 

3. If the bearing movement is halting 
or noisy, it should be replaced, note the 
following: 

a. Crankshaft bearings must be re¬ 
placed in pairs; 

b. Ball bearings which remain in the 
crankcases (vertically-mated crank¬ 
case models) can be removed after pry¬ 
ing out the oil seal (if fitted; the coun¬ 
tershaft sprocket side bearing has an oil 
seal), heating the case gently with a 
propane torch, and tapping out the 
bearing. 


Oil seal Must be even 



Right 



Wrong 

Oil seal installation 

4. Install new ball bearings by driving 
them straight into the case after the case 


XL350 



Standard 
mm (in.) 

Serviceable Limit 
mm (in.) 

TRANSMISSION 

Clutch friction disc thickness 

2.7 (0.106) 

2.3 (0.091) 

Clutch plate warpage 

0.15 (0.006) 

0.30 (0.012) 

Clutch spring free-length 

35.5 (1.40) 

34.2 (1.35) 

Transmission gear backlash 

— 

0.2 (0.0079) 

Cearshift drum OD 

35.950-35.975 (1.4153-1.4163) 

35.9 (1.4133) 

Center gearshift fork ID 

36.0-36.025 (1.4173-1.4183) 

36.075 (1.4203) 

Shift fork shaft OD 

12.968-12.984 (0.5106-0.5112) 

12.9 (0.5079) 

RH and LH shift fork ID 

13.0-13.018 (0.5118-0.5125) 

13.05 (0.5138) 

Shift fork finger width 

4.93-5 (0.1941-0.1969) 

4.6 (0.1811) 


XL250 

ENGINE 


Cylinder bore diameter 


73.99-74.01 (2.913-2.914) 

74.11 (2.918) 

Piston OD (standard) 


73.97-73.99 (2.912-2.913) 

73.88 (2.909) 

Wrist pin hole diameter 


19.002-19.008 ( 0.7481-0.7483) 

19.08 (0.7512) 

Wrist pin OD 


18.994-19 (0.7478-0.7480) 

18.96 (0.7465) 

Piston ring-to-groove clearance 

Top 

0.03-0.06 ( 0.0012-0.0024) 

0.18 (0.007) 


Second 

0.015-0.045 ( 0.0006-0.0018) 

0.165 ( 0.006) 


Oil 

0.03-0.045 (0.0012-0.0018) 

0.17 (0.007) 

Piston ring end-gap 

Top 

0 15-0.35 ( 0.0059-0.0138) 

0.75 (0.029) 


Second 

0.20-0.40 (0.0079-0.0157) 

0.80 (0.031) 


Oil 

0.20-0.40 ( 0.0079-0.0157) 

0.80 (0.031) 

Connecting rod small end ID 


19.020-19.041 (0.7488-0.7496) 

19.07 (0.751) 

Connecting rod big end radial clearance 

— 

0.05 ( 0.00197) 

Connecting rod big end axial clearance 

0.12-0.38 ( 0.00472-0.01496) 

0.60 ( 0.02362) 

Rocker arm-to-shaft clearance 


0.016-0.052 ( 0.0006-0.0020) 

0.090 (0.0035) 

Camshaft journal OD 

RH 

21.939-21.960 ( 0.8637-0.8646) 

21.92 (0.8630) 


LH (two places) 

23.939-23.960 (0.9425-0.9433) 

23.92 ( 0.9417) 

Cam height 

In 

6.260 (0.2465) 

[base circle 30 (1.1811)] 

6.142 (0.2418) 


Ex 

6.150 (0.2421) 

[base circle 30 (1.1811)] 

6.025 (0.2372) 

Valve stem OD 

In 

5.480^5.490 (0.2157-0.2161) 

5.465 (0.2151) 


Ex 

5.460-5.470 (0.2149-0.2154) 

5.445 (0.2144) 

Valve stem-to-guide clearance 

In 

0.010-0.030 (0.00039-0.00118) 

0.06 (0.00236) 


Ex 

0.030-0.050 (0.00118-0.00197) 

0.07 (0.00276) 
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is gimth heated. Avoid striking the inner 
raee t)l the hearing. A hearing dri\er or a 
block of wool! large enough to cover the 
whole bearing should he used. Be sure 
that the hearing is driven straight into the 
ease, not cocked, and is properly seated. 

5. Oil seals should he replaced as a 
matter of course. On models w ith ver¬ 
tical!)-mated crankcases, an oil seal can 
he pried out of the case w ith a screw¬ 
driver using a block ol w ood as a leverage 
point for the screwdriver to avoid nicking 
the case. 

Seals with damaged or torn lips must 
he replaced, as must seals which have 
Ih*cu pried out of a case. 

6. When installing seals on models 
with vertically-mated crankcases, the 
seal should l>o pressed straight into the 
ease using a drift large enough to cover 
the whole seal. Be certain that the seal is 
not cocked once in place and that the 
outer surface of the seal is flush with the 
crankcase surface. 

7. Some seals, on models with hori¬ 
zontally-mated cases, mas base a locating 
tab on them which must he fitted into a 
slot provided in the crankcase. 

8. Crease the lips of all seals before in¬ 
serting any shafts into them. 


Engine Torque Specifications 


XL350/2S0 

Part 

Torque 
(ft lb i) 

Crankcase covers 

5.0-7.9 

Cylinder head 

21.7-26.0 

Carburetor manifold 

58-6.7 

Camshaft sprocket 

13.0-15.9 

Alternator rotor 

43.4-506 

Oil filter rotor 

32.5-39.8 

Valve adjuster locknut 

5.1-8.0 

Upper crankcase bolts 

17.4-21.7 

Lower crankcase bolts 

17.4-21.7 

Cylinder stud holl 

14.5-18.1 


XL175 


Crankcase cover screws 

5.1-7.3 

Cylinder head 

152-20.3 

Carhuretor manifold-to-cvlinder head 

5.9-87 

Cam sprocket 

12.3-16.7 

Alternator rotor 

25.3-32.6 

Oil filter rotor 

36.2-43.4 

Valve adjuster locknut 

5.1-8.0 

Upper and lower crankcase bolts 

15.2-20.3 

Cylinder head cover 

6.5-10.1 

XL125/100 

Cylinder head 

13.0-14.5 

Spark advance mechanism holt 

5.8-87 

Cam sprocket 

5.8-67 

Cylinder mounting bolt 

8.7-13.0 

Alternator rotor 

18.8-23.2 

Oil filter rotor 

290-36.0 

Oil pump gear cover 

2 9-4.4 

Oil pump body 

5.6-87 

Clutch lifter plate 

56-6.7 

Gearshift drum stopper 

5.6-87 

Gearshift drum cam 

5.6-87 

XL70 



Torque 

Part 

(ft lb*) 

Crankcase screws 

5 8-6.0 

C\ tinder head stud nut 

65-67 

Cylinder side l>olt 

5 8-8 0 

Cylinder head side bolt 

7 4-10.8 

Camshaft sprocket l>olts 

36-6.5 

Cylinder head right-side enser 

5 1-6 5 

Cylinder head left-side cover 

5.8-8.7 
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. Standard 

Serviceable Limit 


mm ( in.) 

mm ( in.) 

ENGINE 

Valve spring free-length Inner 

36.5 (1.43) 

36.0 (141) 

Outer 

40.7 (1.60) 

39.7 (1.56) 

Radial clearance of crankshaft bearings 

— 

0.05 (0.00197) 

TRANSMISSION 

Clutch friction disc thickness 

2.7 (0 106) 

2.3 (0.091) 

Clutch plate warpage 

0.15 ( 0.006) 

030 (0.012) 

Clutch spring frce-length 

35.5 (1.40) 

34.2 (1.35) 

Transmission gear backlash 

— 

0.2 (0.0079) 

Gearshift drum OD 

35.950-35.975 (1.4153-1.4163) 

35.9 (1.4133) 

Center shift fork ID 

36.0-36.025 (1 4173-1.4183) 

36.075 (1 4203) 

Shift fork shaft OD 

12.968-12.981 (0.5106-0.5112) 

12.9 (0.5079) 

HI 1 and LII shift fork ID 

13.0-13.018 (0.5118-0.5125) 

13.05 (0.5138) 

Shift fork finger width 

4.93-5 (0.1911-0.1969) 

4.6 (0.1811) 


XL 175 


ENGINE 

Cylinder bore diameter 


64.0-64.01 (2.5197-2.5201) 

64 1 (2.5236) 

Piston OD (standard) 


63.970-63.990 ( 2.5185-2.5193) 

63.85 ( 2.5138) 

W rist pin hole diameter 


15.002-15.008 (0.5906-0.5909) 

15.05 ( 0.5925) 

Wrist pin OD 


14.994-15.000 (0.5903-0 5906) 

14.9 (0.5866) 

Piston ring-to-groove clearance 

Top 

0.030-0.060 (0.0012-0.0024) 

0 15 ( 0 0059) 


Second 

0.015-0.045 (0 0006-0.0018) 

0 15 (0 0059) 


Oil 

0.015-0.045 (0.0006-0 0018) 

0 15 (0.0059) 

Piston ring end-gap 

Top 

0.2-0.4 (0.0079-0.0157) 

0 75 (0.0295) 


Second 

0.2-0.4 ( 0.0079-6.0157) 

0.75 (0.0295) 


Oil 

0.2-0.4 (0.0079-0 0157) 

0.75 ( 0.0295) 

Connecting rod small end ID 


15.016-15.034 (0.5912-0.5919) 

15 07 (0.5933) 

Connecting rod big end radial clearance 

0 001-0.012 ( 0.0002-0.0005) 

0 05 (0 0020) 

Connecting rod big end axial clearance 

0 12-0.38 (0.0047-0.0150) 

0 60 ( 0.02362) 

Rocker arm-to-shaft clearance 


0.016-0.052 ( 0.0006-0.0021) 

0 1 (0.0039) 

Camshaft journal OD 

Rll 

21.939-21 960 (0.8637-0.8616) 

21.92 (0.8630) 


LN 

22 939-22 960 (0.9031-0 9039) 

22.92 (0.9417) 

Cam height 

In 

40 541 ( 1.5962) 

40.35 ( 1.5886) 


Ex 

40.568 (1 5972) 

40.35 ( 1.5886) 
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XL70 XL175 


Torque 

Fort (ft lbs) 



Stando rd 
mm ( in .) 

Serviceable Limit 
mm (in.) 

Valve adjuster locknut 5.1-7.2 

Cam chain tensioner pushrod 10.8-18.1 

Oil pump 5.8-S.7 



ENGINE 




Shift drum holt 6.5-10.8 

Shift drum stopper plate 6.5-9,4 

Shift drum stopper 7.2-11.6 

Clutch hub nut 27.5-32.5 

Right crankcase cover 5 8-8.7 

Valve «tem OD 

In 

6.975-6.990 (0.2746-0.2752) 

6.95 (0.2736) 


Ex 

6.955-6.970 (0.2738-0.2744) 

6.93 (0.2728) 

Magneto rotor 23 9-27.5 

Countershaft sprocket 6.5-10.8 

Valve stem-to-guide clearance 

In 

0.01-0.035 ( 0.0004-0.0014) 

0.08 (0.0032) 

Oil drain holt 18.1-25.3 

Carburetor 6.5-10.1 

Spark plug 8.0-10.8 


Ex 

0.03-0.055 (0.0012-0.0022) 

0.09 (0.0035) 

Valve spring free-length 

Inner 

36.25 (1.427) 

oc n / i 41 *? \ 

General Torque Specifications® 

Tnr<iue 

Jo.U (.l.-Jl/; 


Outer 

43.1 (1.697) 

41.9 (1.650) 

Pnrt (ft lbs) 

TRANSMISSION 




6 mm machine screws 5.0-7.2 

6 mm hex holts 5.8-8.7 

8 mm hex holts 13.0—18.1 




Clutch friction disc thickness 


2.92-3.08 (0.1150-0.1213) 

2.6 (0.1024) 

10 mm hex holts 21.7-28.9 

6 mm flange holts 7.2-10.1 

8 mm flange holts 17.4-21.7 

10 mm 217-28.9 

Clutch plate warpage 


0 1 (0.0039) 

0.2 (0.0079) 

Clutch spring free-length 


28 26 (1.113) 

27.0 (1.063) 

© Unless otherwise specified. 

Transmission gear backlash 


— 

0.2 (0.0079) 


Gearshift fork ID 


13 000-13.018 ( 0.5118-0.5125) 

12.95 (0.5098) 

Lubrication 

Shift fork shaft OD 


12.966-12.984 

12.90 (0.5079) 

Shift fork finger width 


5.36-5.44 (0.2110-0.2142) 

5.0 ( 0.1969) 

System 


XL 125 

(1975 and Earlier) 


All Honda XL series motorcycles are of 
the wet sump type. This means that the 

ENGINE 




oil supply is contained in the crankcase 
sump rather than in an external oil tank. 

Cylinder bore diameter 


56 00-56.01 (2.2047-2.2051) 

56.10 ( 2.2086) 

The oil is circulated under pressure by a 
single stage trochoid-type pump to the 
cylinder head components, right crank¬ 
shaft bearing, connecting rod big end, 
and the transmission, on all models ex¬ 
cept for the XL70 where the transmission 
is lubricated by splash from the sump. 
Splash from the cam chain also lubricates 
the left crankshaft tearing. 

The oil in the sump is picked up by the 
pump; it passes through the oil filter 
screen, then some is pumped to the trans¬ 
mission through the transmission main- 
shaft and the countershaft. The re¬ 
mainder of the oil is pumped to the right 
crankcase cover where some is sent 
through the centrifugal oil filter and then 
to the crankshaft bearings and the con¬ 
necting rod big end bearing. The rest is 
pumped to the cylinder head to lubri¬ 
cate the cam bearings, rocker arms, and 
valves. The oil from the head then drains 
back into the sump through the cam 
chain passage. 

This system supplies an unrestricted 
oil supply to the head and transmission, 
and freshly filtered oil to the crankshaft 
bearings and big end bearing. 

Piston OD (standard) 


55.74-55.76 (2.1945-2.1953) 

55.65 (2.1810) 

Wrist pin hole ID 


15.002-15.008 (0.5906-0.5909) 

15.04 (0.5921) 

Wrist pin OD 


14 994-15.000 (0.5903-0.5906) 

14.96 (0.5890) 

Piston ring side clearance 

Top 

0 025-0.055 ( 0.0010-0.0022) 

0.09 (0.0035) 


Second 

0.015-0.045 (0.0006-0.0018) 

0.09 ( 0.0035) 

Piston ring end-gap 

Top 

0.15-0.35 (0.0059-0.0138) 

0.5 (0.0197) 


Second 

0.15-0.35 ( 0.0059-0 0138) 

0.5 (0.0197) 


Oil 

0.30-0.90 (0.0118-0.0354) 

— 

Connecting rod big end bearing clearance 

0-0.008 (0-0.0003) 

0.05 (0.0020) 

Connecting rod big end side clearance 

0.05-0.30 (0.0020-0.0118) 

0.8 (0.0315) 

Crankshaft run-out 

Left-side 

0.02 (0.0008) max 

0.05 (0.0020) 


Right-side 

0.015 (0.0006) max 

0.05 (0.0020) 

Rocker arm-to-shaft clearance 


0.016-0.052 ( 0.0006-0.0021) 

0.08 (0.0032) 

Cam height 

In 

31.906 (1.2561) 

31.776 (1.2510) 

OIL FILTER SCREEX 


Ex 

31.496 (1.2400) 

31.366 (1.2349) 

1. Drain the oil from the engine. 

2. Remove the oil filter screen cap (ex¬ 

Valve stem OD 

In 

5.450-5.465 (0.2146-0.2175) 

5.41 (0.2130) 

cept on XL70) and withdraw the filter 
spring and filter screen. 


Ex 

5.430-5.445 (0.2138-0.2167) 

5.39 (0.2122) 
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Honda XL-Series 


3. XL70 onl\: Remove the footrests, 
kick-starter lever, and right crankcase 
cover and remove the filter screen from 
the lower crankcase. 

4. Wash the filter screen in solvent and 
inspect it for any punctures. Replace if 
necessary. 

5. Installation is in the reverse order of 
removal. 

CFSTRIFCCAL Oil , FILTER 

XL70 

I Drain the oil, remove the kick- 
starter, footrests, and right crankcase 
cover. 

2. Unscrew the four securing screws 
from the clutch outer cover, and remove 
the cover. 

3. Wipe the inside of the clutch outer 
housing with a clean rag to remove any 
dirt or metal chips. 



Cleaning debris from the centrifugal oil filler rotor 


4, Install the clutch outer housing 
cover and tighten the four securing 
screws. 

5. Inspect the right crankcase cover 
gasket and replace it if it is damaged in 
any way. Install the right crankcase 
cover, footrests and kick-starter. Refill the 
engine with oil 

Other Models 

1. Drain the oil, remove the kick- 
starter lever, right footrest, and right 
crankcase cover. 

2. Remove the snap-ring (or three 
screws on the XL100/I25) from the oil 
filter cap and remove the cap with the oil 
guide. 

3. Remove the special nut from the 
inside of the oil filter after bending back 
the locktabs on the lockwasher. Remove 
the oil filter from the crankshaft. 



Centrifugal oil filler components 


1. Snap-ring 

2. Oil guide 

3. Spring 

4. Rotor cap 

5. Pin 


6. O ring for cop 

7. Rolor nul 

8. Lockwaiher 

9. Special rolor woiSer 
10. Rolor 


4. Insect the O-ring for any damage 
and replace if necessary. 
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XL125 (1975 and Earlier) 



Standard 
. mm (in.) 

Servicrabk’ Limit 
mm (in.) 

ENGINE 

Valve stem-lo-guide clearance 

In 

0.01-0.035 (0.0004-0.0014) 

0.12 (0.0047) 


Ex 

0.03-0.055 ( 0.0012-0.0022) 

0.14 (0.0055) 

Valve seal width 


I 0-1.5 ( 0.0394-0.0591) 

1.5 ( 0.059) 

Valve spring free-length 

Inner 

36.55 (1.4390) 

33.2 (1.3071) 


Outer 

41.6 (1.6378) 

37.5 (1.4764) 

TRANSMISSION 

Clulch friction disc thickness 


2.9-3.0 (0.1142-0.1181) 

2.6 (0.1024) 

Clutch plate warpage 


0.1 (0.0039) max 

0.2 ( 0.0079) 

Clutch spring free-length 


35.5 (1.3976) 

32 (1.260) 

Gearshift fork ID 


12.000-12.018 (0.4724-0.4732) 

12.05 (0.4744) 

Gearshift fork shaft OD 


11.976-11.994 ( 0.4715-0.4722) 

11.96 (0.4709) 

Cearshift fork finger width 


4.93-5.00 ( 0.1941-0.1969) 

4.7 ( 0.1859) 

Kick-starter pinion ID 


24.900-24.921 (0.9803-0.9811) 

24.94 (0.9819) 


XL 125 (1976)® 


ENGINE 

C\ lirider bore diameter (standard) 

56.50-56.51 (2 224 4-2.22 IT) 

56.60 (2.22S3) 

Piston OD (standard) 


56.46-56.48 (2.2228-2.2236) 

56.35 (2.2181) 

Crankshaft run-out. Left and 

right sides 

0.02 ( 0.0008) 

0.05 (0.0020) 

Valve spring free-length 

Inner 

39.2 (1.5433) 

35.2 (1.3858) 


Outer 

44.85 (1.7658) 

40.5 (1.5945) 

(X) For all other engine specifications, refer to 

"XL125 ( 1975 and Earlier)" 




XL 100 


ENGINE 

Cylinder bore diameter 


50.50-50.51 (1.9881-1.9885) 

50.56 (1.9906) 

Piston OD (standard) 


50.47-50.49 (1.9870-1.9878) 

50.38 (1 9635) 

Wrist pin hole ID 


14.002-14.008 ( 0.5513-0.5515) 

14.04 (0.5528) 

Wrist pin OD 


13.994-14 000 (0.5509-0.5512) 

13.96 (0.5496) 

Piston ring side clearance 

Top 

0.015-0 045 (0.0006-0.0018) 

0.09 (0.0035) 


Second 

0 015-0 045 ( 0.0006-0.0018) 

0.09 ( 0.0035) 


Oil 

0 015-0.045 ( 0.0006-0 0018) 

0.09 ( 0.0035) 

Piston ring end-gap 

Top 

0.15-0.35 ( 0 0059-0.0138) 

0.5 (0.0197 


Second 

0.15-0.35 ( 0.0059-0 0138) 

0.5 (00197) 


Oil 

0.15-0.35 ( 0.0059-0 0138) 

05 (0 0197) 
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5. Check the oil guide for fit in the 
filter cap, it should he a light slip fit. Be 
sure that the hole through its center is 
clear. 

6. The oil guide spring should he in 
good condition, check that it is not bro¬ 
ken. 

7. Replace the filter housing on the 
crankshaft. Install the fiat washer with 
the side marked “OUTSIDE” facing 
away from the engine. Install the lock- 
washer and nut, torque the nut to 
29.0-36.0 ft lbs and bend a tab on the 
lockwasher into a slot in the nut. 

8. Replace the filter cap and secure in 
place with the snap-ring (XL350/250/175) 
or three screws (XL 125/100). 

9. Install the oil guide and spring in 
the filter cap. 

10. The rest of assembly is the reverse 
of disassembly. 


Oil Pump Service 


XL70 

1. Remove the right crankcase cover 
and clutch assembly as described in the 
“Engine and Transmission” section. 

2. Remove the three phillips head 
mounting screws from the oil pump, and 
remove the oil pump assembly. 



Oil pump assembly (1) and cover (2) 


3. Remove the three phillips head 
cover screws and remove the cover. Re¬ 
move the inner and outer rotors, and in¬ 
spect for obvious damage. 

4. Install the rotors and measure the 
clearance lx?tween the outer rotor and 
the oil pump housing with a feeler gauge. 
Replace both rotors as a set if clearance is 
excessive. 

5. Measure the rotor end-play by plac¬ 
ing a straightedge across the cover sur¬ 
face with the gasket in place and measur¬ 
ing the clearance between the 
straightedge and the rotors with a feeler 
gauge. 

6. Measure the clearance between the 



Be sure that the driv ing tab of the pump is properly 
fitted into its slot upon installation 


XL100 




Standard 
mm (in.) 

Serviceable Limit 
mm ( in. ) 

ENCINE 

Connecting rod big end bearing clearance 

0-0.008 (0-0.0003) 

0.05 (0.0020) 

Connecting rod big end side clearance 

0.05-0.30 (0.0020-0.0118) 

0.8 (0.0315) 

Crankshaft run-out 

Left-side 

0.02 (0.0008) max 

0.05 ( 0.0020) 


Right-side 

0.015 (0.0006) max 

0.05 (0.0020) 

Rocker arm-to-shaft clearance 


0.016-0.052 ( 0.0006-0.0021) 

0.08 (0.0032) 

Cam height 

In 

31.903-32.063 (1.2560-1.2623) 

31.853 (1.2541) 


Ex 

31.039-31.199 (1.2220-1.2273) 

30.989 (1.2200) 

Valve stem OD 

In 

5.450-5.465 (0.2146-0.2175) 

5.41 (0.2130) 


Ex 

5.430-5.445 (0.2138-0.2167) 

5.39 (0.2122) 

Valve stcm-to-guide clearance 

In 

0.01-0.035 ( 0.0004-0.0014) 

0.12 (0.0047) 


Ex 

0.03-0.055 ( 0.0012-0 0022) 

0.14 (0.0055) 

Valve seat width 


0.75 (0.0295) 

1.5 (0.059) 

Valve spring free-length 

Inner 

33.5 (1.3189) 

30.2 (1.1890) 


Outer 

40.9 (1.6102) 

36.8 (1.4488) 

TRANSMISSION 

Clutch friction disc thickness 


2.9-30 (0.1142-0.1181) 

2.6 (0.1024) 

Clutch plate warpage 


0.1 (0.0039) max 

0.2 (0.0079) 

Clutch spring free-length 


35.5 (1.3976) 

32 (1.260) 

Gearshift fork ID 


12.000-12.018 (0.4724-0.4732) 

12.05 (0.4744) 

Gearshift fork shaft OD 


11.976-11.994 (0.4715-0.4722) 

11.96 (0.4709) 

Gearshift fork finger width 


4.93-5.00 (0.1941-0.1969) 

4.7 ( 0.1859) 

Kick-starter pinion ID 


24.900-24.921 (0.9803-0.9811) 

24.94 (0.9819) 

XL70 

ENGINE 

Cylinder bore diameter 


47.00-47.01 (1.8504-1.8508) 

47.1 (1.8540) 

Piston OD (standard) 


46.98-46.99 (1.8497-1.850) 

46.90 (1.8465) 

Piston ring-to-groove clearance 

Top 

Second 

0.015-0.045 ( 0.0006-0.0018) 

0.1 (0.004) 


Oil 

0.010-0.045 ( 0.0004-0.0018) 

0.1 (0.004) 

Piston ring end-gap 

Top 

Second 

0.15-0.35 (0.0060-0.0138) 

0.5 (0.020) 


Oil 

0.15-0.40 (0.0060-0.0158) 

0.5 (0.020) 

Valve stem-to-guide clearance 

In 

0.01-0.03 ( 0.0004-0.0012) 

0.08 (0.0032) 


Ex 

0.03-0.05 (0.0012-0.002) 

0.1 (0.004) 
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rotors with a feeler gauge. Excessive 
clearance will cause excessive backlash 
and uoisv pump operation. Replace both 
rotors if clearance is excessive. 

7. Assemble the pump using a new 
cover gasket if necessary. Try to turn the 
pump by hand, it should turn freely with 
little resistance. 

8. Install the pump on the engine. Be 
sure to line up the tab on the pump drive 
with the slot in the pump driveshaft. 

X LI 25/100 

1. Drain the oil from the sump. Re¬ 
move the muffler, kick-starter, and dis¬ 
connect the clutch cable from the right 
crankcase cover. 

2. Remove the three phillips head 
screws from the centrifugal oil filter 
cover, and remove the cover. 

3. Remove the nut from the inside of 
the filter, and remove the filter. 

NOTE: To keep the crankshaft from 
turning u hen loosening the filter nut, 
place the transmission in gear and 
apply the rear brake. 

4. Remove tlie phillips head screws 
from the oil pump gear cover, and re¬ 
move the cover. Pull out the oil pump 
drive gear and the oil pump driveshaft. 



Removing the oil pump drive gear (1) and shaft (2) 
(125/100) 



Pump (2) and mounting holts (1) 



Pump cover (1), outer rotor (2) and inner rotor (3) 

5. Remove the two holts from the oil 
pump, and remove the oil pump from the 
engine. 

1340 


XL70 



Standard 
mm (tn ) 

Serviceable Limit 
mm (in.) 

ENGINE 

Connec ting rod big end axial clearance 

0.1-0.35 (0 004-0 0138) 

0.8 (0.0315) 

Connecting rod big end radial clearance 

0.01-0.012 (0.0004-0.0005) 

0.5 (0.020) 

TRANSMISSION 

Clutch friction disc thickness 

3.5 (0.14) 

3.1 (0.12) 

Clutch plate warpage 

— 

0.15 (0.006) 

Clutch spring free-length 

20.0 (0.79) 

19.0 (0.75) 

Gear backlash 

0.09-0.18 (0 0035-0.0070) 

0 25 (0.010) 

Clearance between mainshaft and gears 

0 02-0 06 ( 0 001-0 003) 

0.1 (0.001) 

Clearance between countershaft and gears 

0.032-0.077 (0.0013-0.0030) 

0 1 (0.004) 

Shift fork ID 

34.0 (1.339) 

34.2 (1.347) 

Shift drum OD 

33.9 (1.337) 

33.8 (1.335) 

Shift fork finger width Right 

5.5-6.3 ( 0.22-0.25) 

5.3 (0.21) 

Left 

4.5-53 (0.18-0 21) 

4.3 (0 17) 



6. Remove the two screws from the 
cover on the back of the oil pump, and 
remove the cover. 

7. Remove the two rotors and inspect 
them for any obvious damage such as 
chipped teeth. 


8. Measure the clearance Ix'twcen 
the outer rotor and the pump housing 
with a feeler gauge. If the clearance is 
greater than 0.25 nun (0.010 in.), replace 
l>oth rotors. 

9. Measure the clearance lx*tvveen 
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the inner and outer rotor. If the clearance 
is greater than 0.2 mm (0.008 in.), replace 
both rotors. 

10. Install the two rotors, and replace 
the pump cover. Line up the lug on the 
cover with the notch of the pump body. 



When fitting the cover, note that the lug of the cov¬ 
er should align with the notch of the pump bod> 

II. Install the oil pump driveshaft into 
the pump. Line up the cutout on the 
driveshaft with the inner rotor. 



Installing the pump driveshaft (1) 


12. Place the two O-rings in position 
in the lower crankcase and replace the 
pump, drive gear, and gear cover. 

13. Install the centrifugal oil filter on 
the crankshaft. Position the washer with 
the side marked “OUTSIDE” facing 
away from the engine. Install the locknut 
and torque to 29.0-36.0 ft lbs. 

XL175 

1. Split the two crankcase halves as de¬ 
scribed in the “Engine and Transmis¬ 
sion” section. 

2. Remove the kick-starter shaft. 

3. Remove the two bolts and pull the 
pump from the engine. To disassemble 
the pump remov e the phillips head screw 
from the pump body. 

4. Use a feeler gauge to measure the 
clearance between the outer rotor and 
the pump housing. If the clearance ex¬ 
ceeds 0.35 mm (0.014 in.), replace both 
the rotors as a set. 



Pump mounting bolls (1) and pump screw (2) 



5. Measure the clearance between the 
rotors. If it is greater than 0.3 mm (0.012 
in.), replace both rotors. 

6. Assemble the pump, using a new 
gasket. Install the driveshaft with the cut¬ 
out on the shaft fitted into the inner rotor. 

7. Bolt the pump to the lower crank¬ 
case; be sure that the three O-rings are in 
place in the lower crankcase. 



Exploded view of oil pump; 1, lx>dy; 2, ouler rotor; 
3, inner rolor. 4. drive gear. 5, O-rings (175) 


XL350/250 

1. Remove the right crankcase cover, 
kick-starter shaft, and clutch assembly. 

2. Remove the two bolts from the 
pump body and pull the pump from the 
lower crankcase. The pump can be disas¬ 
sembled after removing the two phillips 
head screws from the pump body. 

3. Place a straightedge across the top 
of the pump body. With a feeler gauge 



Oil pump (350-'250); lx>d> 1 1); outer rotor (2); inner 
rotor (3), drive gear (4) 


Oil Pump Specifications 


XL3S0 250 

Clearance 

Standard 

Seri iccable Limit 

Oil pump delivers (gal ^rpm) 

Axial clearance of pump rotors (mm/in.) 

1 1 /5000 at 176® F 
(operating temperature) 

0.02-0 08/0 0008-00032 

0.9/5000 at 176° F 
(operating temperature) 

0.1/0.004 

XL17S 

Outer rotor-to-pump 

body clearance (mm/in.) 

0.15-0.21/0.006-0 008 

0.35/0.014 

Outer rotor-to-inner 

rotor clearance (mm/in.) 

0.15/0 006 

0.3/0.012 

XL/25/J00 

Outer rotor-to-pump 
body clearance (mm/in.) 

0.15-0.20/0.006-0.008 

0.25/0.01 

Outer rotor-to-inner 

rotor clearance (mm/in.) 

0.15/0.006 

0.2/0.008 

Xi JO 

Outer rotor-to-pump 
body clearance (mm/in.) 

0.10-0.15/0.004-0 006 

0.20/0008 

Outer rotor-to-inner 

rotor clearance (mm/in.) 

0.02-0.07/0.008-0.028 

0.12/0.005 

Rotor-totop of pump 
body clearance (mm/in.) 

002-007/0.008-0.027 

0.12/0.005 
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I'mnp iiioiintnu! 1 m>I f> 1 I anti nrnu lor ihsassem- 

bl\ 2 15U250 


measure the clearance between the 
rotors ami the str.iiwhtc k tlut*: d 11 it* elear- 
ante between either rotor ami the 
straightedge is more than 0.1 mm (0.004 
in ), replace both rotors .is a set. II clear¬ 
ance is still excessive alter replacing the 
rotors, replace the pump body. 

1 Assemble the pump and install the 
drive near with the cutout on the shaft fit¬ 
ted into tlu* inner rotor. Turn the pump 
bv hand, it should turn freelv. 

5. Install the pump to the lower crank¬ 
case. Be sure that the three O-rings in the 
lower crankcase are in good condition. 

0. Before operation of the motorcycle, 
remove the capnut from the cylinder 
head near the spark plug. If, after starting 
the engine, oil does not flow out within 
12 seconds at 1,000 rpm with an oil tem¬ 
perature of 68° F, there is either an oil 
pump malfunction, clogged oil lines, or 
an oil leak. In cold weather the oil will 
take longer to flow. 


buretor to the intake manifold, and re¬ 
move the carburetor bv pulling it straight 
back. 

5. Installation is in the reverse order of 
removal however be sure that the tab on 
the carburetor boilv is fitted to the slot 
located at the top of the intake manifold. 

6. Adjust the free-plav of tlu* throttle 
cables as described in “Maintenance.” 

Other Models 

1. Turn the fuel petcock to the 
“OFF” ix>sition. Disconnect the fuel 
line, and remove the fuel tank. 

2. Remove the air cleaner and drain 
the float bowl. 

3. Unscrew the top of the carburetor 
and withdraw the slide assembly from 
the top of the carburetor. 

NOTE: If the throttle slide aasembly is 
not in need of sen ic ing, it should be 
placed in a plastic ban secured with a 
rubber band to protect it from dirt, 
and placed out of the way. 

4. Remove the two bolts which se¬ 
cure the carburetor to the intake mani¬ 
fold, and remove the carburetor. Take 
care not to misplace the O-ring from the 
carburetor flange. 

5. Installation is in the reverse order 
of removal. Be sure that the O-ring on the 
carburetor flange is in good condition. 

6. Tighten the mounting bolts evenly 
to avoid distorting the carburetor body. 

7. When installing the slide assembly 


be sure to line up the slot in the slide 
with the tab inside the carburetor body. 
Be sure that the slide goes in easily, and 
especially that the needle enters the 
needle jet. Do not push or force the slide 
into place. If resistance is noted, it is 
probable that the needle is cocked to one 
side and is not entering the jet. Fit the 
carburetor cap in place and be sure that it 
is flush with the carburetor body before 
installing the ring nut to secure the cap in 
place. 

Check throttle operation. The throttle 
return spring must have enough tension 
to snap the slide to the fully closed posi¬ 
tion if the throttle is opened and re- 
leas et I. 

8. Adjust the throttle cable free-plav 
as described in “Maintenance." 

DISASSEMBLY 

X L350/250 

1. Remove the screws which secure 
the top cover to the carburetor body. Re¬ 
move the top cover and cover gasket. 

2. Remove the two bolts from the link 
arm after bending back the locking tabs. 

3. Remove the 13 mm nut from the 
throttle shaft, and slip the throttle shaft 
out of the carburetor. 

4. Remove the link arm and the 
throttle slide assembly from tlu* carbu¬ 
retor. To disassemble the throttle slide as¬ 
sembly, disconnect the link arm, turn the 



Rcmmc the capnut to test oil flow (350/250) 


Fuel System 


Carburetor 


Inspection procedures for the carbu¬ 
retor are outlined under “Carburetor” in 
“General Information.” 

REMOVAL AXD lXSTALLYIlOS 

X 1.350/250 

1. Turn the fuel petcock to the “OFF” 
position, and disconnect the fuel line. 
Remove the fuel tank. 

2 Remove the air cleaner and drain 
the float bowl. 

3. laiosen the locknut on the cable ad¬ 
juster and run the adjuster in to give as 
much slack in the cable as possible. Dis¬ 
connect both the cables from the linkage. 
Disconnect the choke cable from the car¬ 
buretor. 

1. Din sen the band securing the car- 
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Throttle slide (1); needle (2); throttle shaft (3); link 
arm (4) 


slide plate so that the tab on the plate is 
located in the slot in the throttle slide. In 
this position the plate can he lifted out. 

5. The needle can he pushed out of 
the slide. If the clip is removed from the 
needle remember which groove it was 
located in so that it can he installed in the 
same groove so that the mixture is not 
changed. Moving the clip up on the 
needle will lean out the mixture while 
moving the clip down on the needle will 
give a richer mixture in the mid-throttle 
range. 

6. Turn the carburetor upside down 
and remove the four screws from the float 
howl. Tap the float howl on the side to 

c break the seal and remove the float howl. 

7. Remove the leaf spring and main 
jet on 250 models. Unscrew the main jet 
and jet holders on 350 models. Unscrew 
the pilot jet. Push the needle jet out from 
the top. 



Main je! (1); float pivot pin (2); floats (3); main jet 
spring (4); pilot jet (5) 



Float needle (1) 


8. Remove the float pivot pin and re¬ 
move the float and the float needle. 

9. Remove the phillips head screw 


from the float needle seat set plate and 
remove the set plate and needle seat. 

10. Remove the throttle stop screw 
and the pilot screw. 

Other Models 

1. To disassemble the throttle slide as¬ 
sembly, compress the spring against the 
carburetor cap, and slip the cable out of 
the slot in the side of the slide. Push the 
needle up and out of the slide noting the 
location of the needle clip. 

2. Turn the carburetor upside down 
and remove the float bowl by swiveling 
back the retaining clip. 

3. With a small drift push the float 
pivot pin out and remove the float and 
float needle. 



Main je! (1), pilot jel (2), floats (3), and float needle 
(4) 


4. With a small screwdriver remove 
the float needle seat, main jet, pilot jet, 
pilot air screw, and throttle stop screw. 

5. Unscrew the main jet holder and 
with a small wooden dowel push the 
needle jet out from the top of the carbu¬ 
retor. 


ASSEMBLY 

XL350/250 

Assembly is in the reverse order of dis¬ 
assembly, however note the following 
points: 

1. Replace any gasket or O-ring 
which is in less than perfect condition. 

2. Install the float needle seat and 
secure it in place with the set plate and 
phillips head screw. 

3. Install the pilot jet, and needle jet. 
On 350 models, screw in the needle jet 
holder, main jet holder, and main jet. On 
250 models, press the main jet in place. 

CAUTION: Do not overtighten the 
jets, they are made of soft brass and 
are easily broken . 

4. Insert the float needle into its seat. 
Place the float in place and insert the 
float pivot pin. 

5. On 250 models, place the leaf 
spring in place on the main jet. 

6. Install the float bowl making sure 
that the O-ring is in good condition. 
Tighten the float bowl screws evenly so 
that a good seal is formed. 

7. Install the needle in the throttle 
slide, making sure that the clip is in the 
same groove as it was found upon disas¬ 
sembly, unless tuning changes have been 
made. 

8. Install the slide plate into the 
throttle slide, turn it to the proper posi¬ 
tion and secure it in place with two 
screws. Connect the link arm to the throt¬ 
tle slide assembly and install the assem¬ 
bly into the carburetor. 

9. Slide the throttle shaft into place 
and replace the two bolts. Secure the two 
bolts in place by bending the locktabs up 
against the flat on the head of the bolt. 



Carburetor assembly (175) 


1. Coble odjuster cover 

2. Corburetor cop otsembly 

3. Throttle return spring 

4. Needle, needle clip ond 

needle jet 

5. Throttle slide 


6. Corburetor body 

7. Throttle stop screw 

8. Pilot oir screw 

9. Floot needle 

10. Moin jet holder 

11. Moin jet 


12. Floot bowl gosket 

13. Pilot jet 

14. Needle jet holder 

15. Floot 

16. Floot pivot pin 

17. Floot bowl 
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10. Hi*place the co\cr gasket or O-riug 
and tighten the mounting screws. 
Tighten the mounting screws e\enlx and 
he sure that the cover is sitting Hush with 
the top of the carburetor. 

11. Install the pilot screw. Screw it in 
until it lightlx touches its seat and then 
hack it out 1 to 1 x /2 turns. This is an ap¬ 
proximate setting. 

12. Install the throttle stop screw. 
Place your fingei on the throttle slide and 
turn the screw hi until it just starts to 
raise the slide. 

13. Install the carburetor as descril>ed 
aho\e Start the engine and check for air 
leaks around the intake* manifold, air 
cleaner, and carburetor top. Adjust the air 
screw and idle speed as described in 
“Tune-Up.” 

Other Models 

Assembly is in the rex erse order of dis¬ 
assembly. however note the following 
points: 

1. Replace any gasket or O-ring which 
is in less than perfect condition. 



Carburetor .tssrmbb (1(H)) 


2. Hold the carburetor upside down 
and push the needle jet in place. Screw 
in the jet holder and the main jet. 

3. Screw in the float needle seat and 
the pilot jet. 

CAUTION: Do not oierti^hten the jets 
as they are made of soft bras s ii hich is 
easily broken. 

I Drop the float needle into its seat, 
hold the flo.it in position and slip the float 
pivot pin in place. 

5. Place the needle in the slide making 
sure that tile clip is in the same groove 
from which it was remoxed unless tuning 
changes haxe been made. Install the 
spring clip sn that it is not covering the 
slot for tin* throttle cable. 

6 Insert the throttle cable through the 
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rubber cap, adjuster, ring nut, carburetor 
cap, rubber gasket, and spring. Compress 
the spring against the carburetor cap and 
slip the cable end pin in place in the 
slide. 

7. Screxx in the pilot air screxx until it 
lightly touches its seat. Then back it out 
the number of turns listed for your model 
in the “Carburetor Specifications” chart 
at the end of this section. 

S. Install the throttle stop screw and 
screw it in until it just starts to raise the 
slide. 



Cutouts iu llie manifold must b«* jxistlioued on llu* 
carburetor suit* 

9. Install the carburetor on the motor¬ 
cycle. If the manifold was removed, be 
sure that the cutouts are facing the carbu¬ 
retor. Start the engine. Check for air leaks 
around the intake manifold, air cleaner, 
and carburetor top. Perform final adjust¬ 
ments as described in “Tune-Up.” 


MAS l FOLD 

Some 1976 models may have an at¬ 
omizer plate fitted to the intake manifold. 
The plate needs no maintenance or ser¬ 
vice. If removed, however, it must be in¬ 
stalled correctly. Refer to the illustration. 



Manifold atomizer plait* (1976): manifold (l), ato¬ 
mizer plate (2), gasket (3) 


FI LL PETCOCK ASD LISES 
All Models 

Cleaning 

1 Turn the petcock to “STOP.” 

2. Unscrew the sediment bowl, rc- 
inoxe the O-ring and filter screen. 

3. Clean all the parts in solvent. Check 
that there are no holes in the filter 
screen and that the O-ring is not 
nicked or out of shape. 

*4 Run a little gas through the petcock 
to flush out any dirt (catch tin* gas in a 
suitable container). Use both the “ON” 
and tin* “RKS” positions to check for 
nitration. 

5. Replace the* filter screen, O-ring, 
and the* sediment bowl. 


Disassembly 

1. Drain and remove the fuel tank. 

2. Remove the sediment bow l. O-ring 
and filter screen. 

3. Unscrew the phillips screws under 
the filter screen and remove the petcock 
from the fuel tank. 

4. Remove the two screws from the 
fuel lexer setting plate and remoxe the 
setting plate, lexer spring, fuel valxe 
lexer, and fuel valxe gasket. 



Fuel pollock component* 


1. Petcock ouembly 

2. Petcock body 

3. Sediment bowl 

4. Petcock lever 

5. Lever plote 

6. Goiket 


7. Spring 
8 Filler 

9. O-ring for tedimenf 
bowl 

10. O-ring for petcock 
body 


Inspection 

1. Clean all the parts in clean solvent 
and bloxv dry. 

2. Inspect the petcock O-ring, sedi¬ 
ment boxvl O-ring, and fuel valxe gasket 
for deterioration or cracks. Replace the 
O-ring if condition is doubtful. Inspect 
the lexer spring for cracks or fatigue. 

3. Insjject the fuel line for cracks or 
abrasion damage. Also, check the 
breather tube on the gas cap to make 
sure that it is clear. If a plastic fuel line is 
fitted as a replacement, check lor brittle 
condition or discoloration. These are 
signs of age and if present, the fuel line 
should be replaced. 

A. Be sure that the petcock can fully 
shut off the gas in the “stop” position. 


Assembly 

1. Install the fuel xalxe gasket, fuel 
lexer, spring and fuel lexer setting plate. 
Secure xvith the txvo screxvs. 

2. Be sure that the petcock O-ring is 
properly seated and install the jx*tcock 
on the fuel tank, securing it xvith the txvo 
mounting screxvs. 

3. Install the filter screen. O-ring, and 
sediment boxvl. 

•1. Install the fuel tank on the machine, 
connect the fuel line and breather hose. 
Before operation check the petcock for 
leaks. 
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Carburetor Specifications 



XL-350 

XL250 

XLI75 

XL125 

XL100 

XL70 

Main jet 

130 

120 

110 

110 

105 

68 

Air jet 

50 

100 

NA 

NA 

NA 

90 

Pilot jet 

48 

45 

40 

42 

38 

40 

Float level (mm/in.) 

18/0.72 * 

24/0.94 

22.5/0.89 

24/0.94 

24/0.94 

7/0.28 

Jet needle (groove from top) 

NA 

NA 

2 

2 

2 

NA 

Pilot screw (turns out) 

Hi 

Hi 

1 

IVi 

l\<2 

1% 


NA Not available 


Electrical Systems 


XL350, 250, 175(76), 125, 125(76), and 
70 models are equipped with magneto- 
type AC systems. With systems of this 
type, the batter) is not a part of the igni¬ 
tion system. Current produced by the al¬ 
ternator (or “magneto”) is supplied di¬ 
rectly to the ignition coil. The battery 
powers the lights and electrical acces¬ 
sories. 

The XL175, 125K1 and 1 (K) use the 
standard battery ignition in which it is 
the batter) itself which supplies current 
to the ignition coil. Charging of the bat¬ 
tery is accomplished by the alternator. 

Most of the electrical tests descrilred 
below can be carried out with an ohm- 
meter or a continuity light, although a 
voltmeter and ammeter are required for 
some, such as alternator output tests. 


Ignition Circuit 


Hard starting or misfiring are often 
caused by ignition system troubles, but 
since electrical malfunctions are often 
trickier to pin down than carburetor faults, 
it is wise to ensure that systems other 
than the ignition are in serviceable con¬ 
dition before beginning any work. 

1. In the event of hard starting, mis¬ 
firing, or cutting out, first check that all 
electrical connections are clean and tight. 

2. On battery ignition machines, 
check the charge of the battery and re¬ 
charge or replace it as necessary. Be sure 
that the battery terminals are clean and 
the connections secured tightly. 

3. Check the ignition and kill 
switches for continuity. 

4. Check the ignition timing for accu¬ 
racy. 

5. Remove the spark plug, clean it 
thoroughly, or replace it with a new one; 
gap the plug to 0.6-0.7 mm (0.024-0.028 
in.). Connect it to its cap, and ground it 
against the cylinder head. Kick the 
engine over briskly. The spark produced 
should be thick and blue. 

6. If there is no spark, or if the spark 
is weak and yellow, repeat the test using 
a piece of metal, such as a nail, inserted 


into the spark plug cap and held about Vh 
in. away from the cylinder. If the spark is 
healthy, the problem was the spark plug, 
if not, check the condition of the points. 
If excessive arcing or sparking at the 
points is noted while the machine is run¬ 
ning, the problem may be the condenser. 
A defective condenser will also cause 
new ixiints to wear out quickly. 

7. If the problem is not in the points 
or the spark plug, the spark plug cap 
should be checked. Noise suppressor 
caps are fitted, which are designed to 
eliminate radio interference and provide 
a hotter spark by means of a resistor in 
the cap. Sometimes the resistor breaks 
down, and the cap then Incomes an open 
circuit. Remove the cap from the spark 
plug lead, and hold the end of the lead 
about Vh in. from the cylinder head. If a 
fat, blue spark is produced when the 
engine is kicked over, the problem was 
the cap. Replace it with a new one. 

8. If the cap checks out okay, care¬ 
fully inspect the cable itself. Check for 
dirt or grease, cuts or cracks in the insula¬ 
tion, moisture, etc. If the lead is dam¬ 
aged, it must lx* replaced. This also in¬ 
volves replacing the coil. 

9. If the trouble has not been pin¬ 
pointed, the ignition coil windings 
should be checked for continuity, using 
an ohmmeter. 

a. On batter) ignition machines, dis¬ 
connect the two low-tension coil leads 
and check for continuity between 
them. This is a check of the primary 
windings. If there is no continuity, re¬ 
place the coil; 



Checking ignition coil primary winding continuity 
(battery ignition) 


b. On magneto ignition machines, 
check the primary winding by check¬ 
ing for continuity between the coil’s 
low-tension wire (black or black/white) 
and the coil mounting plate. If continu¬ 
ity does not exist, replace the coil; 



Checking primarywinding continuity (magneto igni¬ 
tion) 


c. On batter) ignition machines, 
check for continuity across the coil’s 
blue low-tension lead and the high- 
tension (spark plug) lead. Resistance 
may he very high, but continuity must 
exist. Tins checks the secondary wind¬ 
ing; 

d. On magneto ignition machines, 
cheek for continuity across the high- 
tension lead and the coil mounting 
bracket. If there is no continuity, 
replace the coil 

Even ifcontimiity is present in the coil 
windings, it is possible that the coil is 
still defective. Replacing the coil tempo¬ 
rarily with one which is known to be ser¬ 
viceable is recommended. 

10. The condenser can be checked if a 
capacitance tester is available. Con¬ 
densers should have a capacitance of ap¬ 
proximate!) 0.25 mf. Checking with a 
“megger” (high-voltage ohmmeter) 
should vield a resistance of 10M ohms at 
1,000Y.' 

As noted above, sparking at the points, 
or points which pit or hum rapidly would 
indicate a defective condenser. Bad con¬ 
densers will cause mounds and matching 
depressions on the points. 

On battery ignition machines, the 
checks alx>ve cover all ignition circuit 
components and the trouble should be 
evident. On magneto ignition bikes, the 
magneto itself must be checked if the 
cause of the problem has not yet been de¬ 
tenu ined. 

Assuming that all other ignition circuit 
components have been eliminated as the 
possible trouble spots, and the ignition 
and kill switches have been checked, 
proceed as follows: 

1. Remove the left crankcase side- 
cover and the magneto rotor. A special 
puller must be used to remove the rotor. 

2. Check the rotor for any score marks 
which would indicate that the rotor is 
contacting the core ends. If so, the condi¬ 
tion must be remedied. If this has oc¬ 
curred, check for any play in the crank¬ 
shaft which would indicate a bad 
crankshaft bearing. Other reasons may be 
improper mounting of the coil cores or 
rotor, worn crankshaft taper, or rotor 
taper surface. If the taper is damaged, the 
rotor should be replaced. Also inspect the 
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rotor for any cracks or fractures. If 
present* replace. 

3. Check for contimiitx between the 
black or black/white wire and ground. If 
continuity does not exist, the primary ex¬ 
citing coil is either broken internally, or 
is ixrorlv grounded. 

NOTH: On the XL70, if tins test is 
made uith the coils still on the engine. 
he sure that the points are open or held 
open u ith a hit of thick paper. 

A. Check the resistance between the 
coil core and the mounting plate or crank¬ 
case cover. The coil core should be well 
grounded (no resistance). 


Charging Circuit 



> 04 , 

\ ^ 

Jl 


© © © ©i 


Rectifier leach 


1. Green 

2. Red/white 


3. Y#llow 

4. Pink 


XL175/125K1 1100 

1. In the event that the battery over¬ 
charges, check the batten itself, and the 
voltage regulator (XIT75 before 76). 

2. If the battery discharges quickly, or 
fails to hold a charge, check the battery, 
the regulator, rectifier, and alternator. 

Voltage Regulator (XU 75 before 76) 

A voltmeter is needed to cheek the 
regulator. 

I Ensuring that the battery is in good 
condition (no shorted cells) and fully 
charged, connect a voltmeter across the 
batten terminals. Start and run the 
engine to 1,000 rpm. The voltmeter 
should read 6-7 volts. 

2. If the voltage reading is low, discon¬ 
nect the three voltage regulator leads, 
and repeat the test. If voltage increases to 
the proper value, the regulator is defec¬ 
tive. 

Rectifier 

An xohmmeter or a continuity tester 
(low voltage) is used to cheek the recti¬ 
fier. Do not use a megger. 

1. Disconnect the rectifier leads at the 
plastic connector. There are four leads 
wired to the connector. This rectifier is 
the full-wave type, consisting of four 
diodes wired as shown in the illustration. 


wire. Connect the positive tester lead to 
the \os. 2, 3, and 4 wires in turn. Note 
whether or not there is continuity. Now 
reverse the connections so that the posi¬ 
tive tester lead is connected to rectifier 
wire No. 1, and the negative lead to wires 
Nos. 2, 3, and 4 in turn. 

Continuity should exist in one direc¬ 
tion only for each pair of connections. If 
continuity exists in both directions, or in 
neither direction, the rectifier is defec¬ 
tive. 

3. Re lie at the test using all possible 
combinations of wires: 2-4, 2-3, 3-4, and 
their reverse. Replace the rectifier, if, in 
any ease, it shows continuity in both or 
neither direction for a pair of wires. 

Alternator 

1. A dynamic test may be carried out if 
a voltmeter and ammeter are available. 
The battery must be fully charged. Hook 
up the voltmeter across the battery termi¬ 
nals, and the ammeter to the positive ter¬ 
minal of the battery and to the red/white 
lead, as shown. 




Voltmeter and ammeter connections lo chock, alleroa- 
lor output 

2. Start the engine and note the volt¬ 
meter and ammeter readings at the given 
rpm and compare them to those given in 
the “Charging Characteristics” chart for 
your machine. If the readings are not 
within the proper specifications, the sta¬ 
tor coil should be removed from the ma¬ 
chine and checked for continuity as out¬ 
lined below. 

Charging Characteristics 


3. Check for continuity between all 

three stator leads. Continuity must exist, 
or the stator assembly has a broken wire 
and it must be replaced. 

4. Cheek for continuitv lx*tween the 
yellow lead and the stator core. If conti¬ 
nuity exists, there is a short, and the sta¬ 
tor must lx* replaced 

XL125 AXD XU25(76) 

These models were fitted with an alter¬ 
nator and magneto ignition. There is no 
voltage regulator, and the rectifier is the 
simple half*wave type. 

1. For a check of alternator output, 
hook up the voltmeter across the battery 
terminals and the ammeter between the 
positive battery terminal and the red 
lead, as directed for the 175/125K1/100, 
above. Output should be approximately 
the same as shown for the 125K1. 

2. To check the alternator stator coil, 
use an ohmmeter to check for continuity 
between the leads and the stator core. 
The black stator lead is the ignition coil 
lead. The yellow lead is for the lighting 
coils, and the white lead is the battery 
charging coil. 

3. Continuity should exist between all 
three leads and the stator core. If it does 
not, suspect a broken coil wire. 

4. To cheek the rectifier, check for cur¬ 
rent flow across the rectifier terminals in 
both directions. Current must flow in one 
direction only. If current flows in both di¬ 
rections or in neither direction, replace 
the rectifier. 

XL350/250 

1. Checking of the voltage regulator 
may be carried out as outlined for the 
XE175, above. 

2. The rectifier used on these models 
is quite similar to that found on the 
XL1 75/125K1/100, although the wiring 
is slightly different. Testing is accom¬ 
plished in the same way: check for 
continuity between each pair of leads, 
then reverse the tester connections and 
check again. Current will flow in only 
one direction. (See above.) 

3. A dynamic alternator test can be car¬ 
ried out after disconnecting the regulator 
if a voltmeter and ammeter are available. 
Hook these up as outlined under the 
XIJ 75/125K1/100 alternator test section, 
and compare the meter readings at the 
various rpm to those given in the (.barg¬ 
ing Characteristics” chart. 


Charging Characteristics 


Beginning of 
Chord mg 


5000 rpm HOOO rpm 


Chetkmj! I Ik* rectifier (1) with a continuity tester at 
the leads (2) 

To check the rectifier, you will be check¬ 
ing each diode in turn to ensure that cur¬ 
rent will flow through each in one direc¬ 
tion only Current flow in both directions, 
or no current flow in either direction 
through a diode indicates that it is defec¬ 
tive. 

2. Imagine that the four leads are num- 
Ik* red 1 through 4, connect the negative 
lead of the tester to the No. I rectifier 
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Lidhti 

Brcinnlnfi of 
Chordind 

5000 rpm 

XL17S. XLIOO 

Off 

G.8v 1000 rpm 

7.8v/1.3a 

On (high beam) 

0.8v 3300 rpm 

7 2v/0.2.i 

On (low lx*am) 

G.8v 2200 rpm 

7.8v/1.3a 

X LI 25k 1 

Off 

6.8v 1000 rpm 

G.8v/t.7-2 3a 

On 

G.8v 3000 rpm 

G.8v/0.5-l la 


XL3S0, XL2S0 


Off G.3v 1000 rpm 8 0v/15a 8.9v/4 0a 
On 6.3v 2500 rpm 7.5v/1.2a 8.3v/1.3a 

4 The stator assembly can be checked 
with an ohmmeter. Resistance between 
the black/white or black lead and ground 
on the stator body should lx* alxnit 2.3 
ohms. Between the white/yellow lead or 
white lead and the stator: 0.36 ohms, and 
between the pink lead and the yellow 
lead: 0.57 ohms. 
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1. Alternator 
2- Rectifier 

3, Battery 

4, Light switch 

5. Fuse 

6. Ignition switch 


7. Dimmer switch 

8. Headlight 
9 Resistor 

10. High-beam indicator 

11. Instrument light 

12. Taillight 

Charging system (XLI25) 



Alternator 
Ignition switch 
Kill button 
Ignition cail 
Spark plug 
Condenser 


7. Breaker paints 


Ignition system (XL125) 
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If the readings are not within this 
range, the alternator stator must he re¬ 
placed. 

XL70 

Rectifier 

1. The rectifier is a simple half-wave 
unit which has two leads (red/white and 
green). To check the rectifier, disconnect 
these leads, and connect a test light or 


ohmmeter across the rectifier terminals. 
Note whether or not continuity exists. 
Now reverse the leads and note whether 
or not there is continuity. 

2. There must he continuity in one di¬ 
rection only. If there is continuity in hoth 
directions or neither direction, the recti¬ 
fier is defective. 

Alternator 

1 To check the lighting coils, use an 


ohmmeter or continuity light. 

2. Disconnect the alternator wiring at 
the photic connector. Check for continu¬ 
ity between the green lead and ground 
on the engine case. Check for continuity 
between the yellow' lead and ground. 

Check for continuity between the green 
and the yellow' leads. Continuitv must 
exist in all three cases or the lighting coil 
must be replaced. 


Wiring Diagrams 
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XL350(76) 
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Wiring Diagrams 


HEADUGHT SEAM CONTROL EMERGENCY SWITCH 
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r* 1 i 
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XL 175 






*r. r.; *.} »• 




XL 175(76) 
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ENGINE STOP SWITCH 

*Bfr*NC[Mry IGNITION Sw TCh aHsay-jvrv 



tl 

IG 
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on T + f 

' OFF t ! +0 

OFF 
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RUN 



OFF 

0+0 




G G'een 
R R«1 

a 

0 r 8 rc«n 
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Honda XL-Series 


Chassis 

NOTE All dim turns "left” or 
"right”) linen in the following s ection 
are relative to a ruler seated on the 
machine, unless tithe ru ise specified 


Wheels 


REMOVAL ASP ISSTAUATIOS 
Front Wheel 

X 03.50 250 

I Support tlie front wheel oil the 
ground In pl.it mg a crate or another suit¬ 
able object Ixme.tth the engine. 

2. I>josen the locknut on the front 
brake table adjuster and run tin* adjuster 
nut up to give as much slack in the table 
as possible. Remove the cotter pin on the 
hub brake lever and disconnect the cable 
from the brake lever and the brake plate. 

3. Remove the phillips head screw 
from the sj)ccdometer drive housing and 
disconnect the speedometer cable. 

*4 Remove the eight axle capnnts lour 
on each fork leg). 

NOTE: Before removing the nuts, 
pl/u e a bloc k of wood under the tire to 
keep the tceiglit of the uheel off the 
axle caps as the nuts are loosened. 

5. Remove the block from under the 
tire, letting the axle drop below the studs 
on the fork legs. Remove the wheel. 

fj. For installation: hold the wheel in 
plate with the brake plate anchor 
engaged in the fork leg. Install the axle 
caps with the ”F” mark toward the front. 
Place a flat washer, lockwasher, and nut 
on each stud in that order. Position the 
speedometer drive housing so that the 
speedometer cable will fit into it without 
excessive landing. 



Be xure lhat the axle cap (1) is installed with the 
t?ap at t)** rear Note the tightening order 

7. Tighten the nuts, starting with the 
outside front, then the inside front fol¬ 
lowed by the outside rear and the inside 
rear Tighten the nuts to a torrpie of 
13.0-1 6.8 ft lbs. 

NOTE. When all the nuts are tight¬ 
ened properly the axle caps and the 
fork sliders should he touching m the 
front uith a small gap in the rear 

8. Install the front brake cable. Secure 
the cable to the brake lever with a new 
cotter pin. Adjust the brake as dcst rilied 
in “Maintenance.” 

9. lane up the slot in the end of the 
s|>ecdomcter cable with the tab in the 
speedometer drive housing by rotating 
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the wheel slowly. Install the speedome¬ 
ter table and secure it in plate with the 
phillips head strew 

All Other Models 

1 Support the front wheel off the 
ground by placing a crate or similar ole 
ject I>eneath the engine. 

2 I»osen the locknut on the cable ad¬ 
juster and run the top adjusting nut up to 
give as much slack in the cable as pos¬ 
sible. Remove the cotter pin from the 
brake lever on the brake plate and dis¬ 
connect the table from the lever and 
brake plate. 

3. Remove the phillips head screw 
from the speedometer drive housing and 
disconnect the speedometer cable. 

4. Remove the cotter pin from the axle 
nut. Remove the axle nut and washer fa 
phillips head screwdriver may I** placed 
through the left-side of the axle to keep it 
from turning while unscrewing the nut). 
Using the screwdriver, pull the axle out 
and remove the front wheel assembly 
from the forks. 



Remove ihc* speedometer cable screw 1). pull out 
tlie tab!#* 2) and disconnect ihe adjuster 4 and 5 
from the brake lever (3 175 shown 


5. To install, hold the wheel between 
the forks engaging the brake plate anchor 
with the left fork leg. Slip the axle in 
place from the left-side. Position the 
speedometer drive housing so that when 
the speedometer cable is attached it will 
not l>e lK*nt excessively Keeping the axle 
from turning with a screwdriver, install 
the washer and axle nut. Torrpie the nut 
to 39.8-47.0 ft lbs then back it of! until a 
slot in the nut lines up with a hole in the 
axle. Secure the axle nut in place w ith a 
new cotter pin 

6. Install the front brake cable to the 
brake lever and then to the brake plate. 
Secure the cable end pin in place with a 
new cotter pin. Adjust the cable as out¬ 
lined in “Maintenance.” 

7. Line up the slot in the end of the 
speedometer cable with the tab in the 
speedometer drive housing by slowly ro¬ 
tating the wheel Install the speedome¬ 
ter cable and secure it in place with the 
phillips head screw. 

Rear Wheel 

All Models 

1. Raise the rear w heel off the* ground 
by placing a crate or another suitable o!>- 
ject under the engine 

2. Remove the cotter pin, securing 
nut, lockwasher, and flat washer from the 
brake* anchor at the brake plate. 

3. Remove the cotter pin and axle nut 
from the left-side of the* axle*. 

4 Remove the rear brake adjusting 


nut from the end of the brake cable or rod 
and disconnect the cable (or md) from the 
brake'lever. 

5 Remove the masterlink from the 
drive chain. Place the masterlink on the 
end of the chain for safekeeping. If the 
chain doesn’t have a masterlink, lexisen 
the chain adjuster locknuts and run the 
adjusters in Move the* wheel forward in 
the swing arm and slip the drive chain off 
the rear sprocket. If the chain won’t come 
off the sprocket, it will have to be broken 
with a special tool. 

6. Pull the axle out from the* right- 
side and remove the wheel assembly 
from the? sw ing arm. 

NOTE: Place the uheel spacers on the 
axle m the order that they are re¬ 
moved, and screw the axle nut on the 
axle for safekeeping. 



1 

1 2 3 



Rear wheel axle XI.250 

1. Axle nut 4 Rro^e plot* udt »poc*r 

2 A*l« tpocer 5 A*l* 

3 Hub nd« tpocer 

7. To install the wheel: wrap the 
drive chain around the rear sprocket. 
Hold the wheel in place and slip the axle 
in place from the* right-side. Be sure that 
the spacers are in their correct locations. 
If the masterlink was removed, place 
lK)th ends of the chain on the rear 
sprocket and install the masterlink with 
the open end of the spring clip facing op¬ 
posite the direction of rotation. 


Driving difisclion 



Install »hf* ma>l<*rlinl springthp w*ilh iht* t lo'»*d end 
facing the direition of thain rotation 

8. Engage the brake anchor with the 
brake plate and secure with the flat 
washer, lockwasher, and the nut. Install a 
new cotter pin in the brake anchor bolt. 

9. Turn the axle nut on finger-tight. 
Adjust the drive chain slack, the slack, 
measured midway l**tween the sprock¬ 
ets, should be alxmt % in. Refer to 
“Maintenance” if necessary . 

10. Slip the brake cable or brake rod 
through the fitting in the brake lever and 
install the adjusting nut. Adjust the cable 
so that the brake pedal has I in. free-play 
before the brake shoes contact the drum. 

11 Tighten the axle nut to the proper 
torrpie, which can Ik* found in the 
"Chassis Torrpie Specifications” chart at 
the end of this section. Then back the nut 
off until a slot in the axle nut is lined up 
with a hole in the axle. Secure the axle 
nut in place with a new cotter pin. 
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WHEEL DISASSEMBLY 

Front Wheel 

XL350/250 

1. Remove the wheel from the ma¬ 
chine as previously described. 

2. Place the wheel assembly in a vise 
secured by the axle nut, or secure the 
axle nut with a suitable wrench. Slip a 
phillips head screwdriver through the 
hole in the right-side of the axle and re¬ 
move the nut. 

3. Remove the axle, speedometer 
drive housing, and brake plate. 

4. Remove the cotter pin and washer 
from the upper brake pivot, and spread¬ 
ing the brake shoes by hand remove the 
shoes complete with their springs from 
the brake plate. 



Removing the linings from the brake plate 

5. Remove the pinch-bolt from the 
brake lever and remove the brake lever, 
return spring, plain washer, and dust 
seal. Push the brake cam out of the brake 
plate. 

6. Remove the three phillips head 
screws from the bearing retainer plate 
located on the right-side of the hub. Re¬ 
move the retainer. 



7. With a suitable drift and hammer 
tap out the wheel bearings. Gentle heat 
can be used around the bearing bosses in 
the hub to facilitate removal. Take care 
not to score the hub where the bearings 
seat. The spacer tube can be removed 
once one of the bearings is removed. 


All Other Models 

1. Remove the front wheel from the 
motorcycle as previously described. 

2. Remove the brake plate. Remove 
the cotter pin and washer from the upper 
brake pivot (XL175). Spread the brake 
shoes by hand until they will clear the 
brake cam, remove the shoes complete 
with the brake springs from the plate. 

3. Remove the pinch-bolt from the 
brake lever and remove the lever, return 
spring, flat washer, and dust seal. Push 
the brake cam out of the brake plate. 

4. Remove the wheel spacer from the 
right-side of the hub. Remove the oil seals 
from the right-side of the hub and the in¬ 
side of the brake plate. These seals can 
be pried out with a hooked tool as new 
seals should always be used on reas¬ 
sembly. However take care not to score 
the hub surface. 

5. Using a propane torch, gently heat 
the area around one of the bearings. Turn 
the wheel assembly over, placing it on a 
lxMich so that the heated side faces down. 

6. With a suitable drift and hammer, 
tap out the bearing. The spacer tulx* will 
also come out after the lx*aring is re¬ 
moved. 

7. Turn the wheel over, and heat the 
hub in the vicinity of the other bearing 
as was done previously. Tap this bearing 
out in the same manner. 


Rear Wheel 

All Models 

1. Remove the rear wheel from the 
motorcycle as previously described. 

2. Remove the brake plate. Remove 
the pinch-bolt from the brake lever and 
remove the brake lever, flat washer, and 
the dust seal from the brake plate. 

3. Remove the cotter pin and washer 
from the upper brake pivot if fitted 
Spread the brake shoes by hand and re 
move them complete with their springs 
from the plate. 

4. Push the brake cam out of the 
brake plate. 

5. XL350/250 only: Remove the dusi 
cover (pre-K250) after bending down the 
tabs on the nuts and removing them. On 
350/250K-models, remove the dust seal, 
65 mm snap-ring, and 66 mm washe 
from the left-side of the hub. Tap the 
drive flange and sprocket from the hub 
The sprocket can be removed from the 
flange by remov ing the six securing nuts 
Remove the damper rubbers from tht 
hub. Remove the O-ring and bearing re 
tainer from the hub. The retainer can Ik 
unscrewed with a soft metal drift and 
hammer. Remove the oil seal with a 
hooked tool. 

6. XL 175/125/100 only: Remove the 
side spacer and snap-ring from the left¬ 
side of the hub. Tap the rear sprocket 
from the hub. Remove the oil seal from 
the left-side of the hub with a hooked 
tool and remove the snap-ring from un¬ 
der the oil seal. 

7. XL70 only: Remove the spacer and 
50 mm snap-ring from the left-side of the 
hub and tap the rear sprocket of! of the 
hub. Remove the rubber damper cover 
and the rubber dampers from the hub. 
Remove tlx* oil seal from the left-side of 
the hub with a hooked tool. 

8. Using a propane torch gently heat 
the hub in the area around one of the 
bearings. Place the wheel on a bench so 
that the heated side is facing down. 



Front wheel assembly (250) 


1. Axle 

2. Speedometer drive 

3. Bearing retoiner 

4. Wheel bearing 

5. Spoke flange 

6. Hub 

7. Bearing spocer 


8. Wheel bearing 

9. Brake sheet 

10. Brake return spring 

11. Brake cam 

12. Broke plote 

13. Axle nut 

14. Broke lever return spring 


15. Brake lever 

16. Tire 

17. Rim 

18. Rim bond 

19. Inner tube 



Fronl wheel assembly (175) 

1. Axle nut 

7. Wheel bearing 

13. 8rake plate 

2. Spacer 

B. Brake return spring 

14. Cam dust seal 

3. Oil seal 

9 Broke shoe 

15- Brake lever return spring 

4. Wheel bearing 

10. Oil seal 

16. Brake lever 

5. Bearing spacer 

11. Speedometer gear 

17. Axle 

6. Hub 

12. Brake cam 
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should lx* entrusted to a qualified spe¬ 
cialist with the proper equipment. Usu¬ 
ally, the tire and wheel bearings will 
have to be removed so that the wheel can 
be chucked in the lathe. If the rim needs 
to be trued, have this done l>efore any 
work on the drum is performed, as the ac¬ 
tion of the spokes while truing the rim 
may further aggravate the drum warpage. 

Cushion Hub 

When the sprocket and the drive flange 
are remov ed, check the condition of the 
rubl>er dampers in the hub. Replace 
them if they are worn, cracked, or hard¬ 
ened. The dampers must not allow the 
drive flange to move more than V 2 in. in 
the hub. This reading is taken In placing 
the flange in the hub and noting the total 
movement of the rim of the flange rela¬ 
tive to the rim of the hub in the plane of 
wheel rotation. If movement exceeds V 2 
in., the dampers should be replaced. 

Wheel Bearings 

1. Clean the bearings, and spacer tulx* 
in a suitable solvent, removing all ol the 
old grease. Clean out the hub as well. 

2. Check the bearing bosses in the hub 
for scuffs, cracks, or distortion. II they are 
in any way damaged, the hub must be re¬ 
placed. 

3. Check the condition of the spacer 
tulx?, and replace if damaged. 

4. Bearing condition is very important. 
Check the ball themselves for pitting, 
wear, or rust 

5. Apply a few drops of light oil to the 
bearing and spin it. The bearing must ro¬ 
tate smoothly and freely. Any roughness 
or binding in rotation will necessitate 
new lx*arings. 

6. Place the bearing on a flat surface. 
Place your fingers on the outer bearing 
race to hold it steady. Attempt to move 
the inner race back and forth. In a good 
bearing, the race will spin, but not move 
in any other direction. If it does, the bear¬ 
ing must be replaced. 

7. Note that the bearings must be re¬ 
placed in pairs. 

WHEEL ASSEMBLY 
All Models 

Assembly is in the rev erse order of dis¬ 
assembly; however, note the following 
points: 

1. Obtain a good grade of wheel bear¬ 
ing grease to lubricate the wheel bear¬ 
ings. 

2. Pack the wheel Ixmrings until they 
are completely filled 

3. Drive one of the bearings into its 
seat. Put a quantity of wheel bearing 
grease into the hub. Install the retainer if 
so equipped. Install the spacer tube and 
drive the other bearing into its seat. The 
sealed surface of the bearing must face 
the outside of the hub. 

Bearings should lx* installed with a 
block of hard wood as a drift Do not 
strike the inner race of the lx*aring when 
installing it. Tap around the outer race 
until the lx?aring is straight in the hub, 
then drive it straight in. 

NOTE: When a bearing retainer is fit¬ 


ted, the hearing with the retainer 
should be installed first . Then install 
and tighten the retainer, spacer tube , 
and the other bearing. 

4. Replace all of the oil seals with new 
ones. Like the bearings, the seals should 
lx? pressed straight in. 

5. Coat the surface of the brake cam 
with chassis grease before installing it 
into the brake plate. 

6. Lubricate the brake shoe pivot 
points with chassis grease. Take care not 
to allow any grease to come into contact 
with the surface of the brake shoes or 
drums. 

7. Line up the slots in the speedome¬ 
ter gear with the slots in the wheel hub. 

8. Install the brake lever on the brake 
cam so that the punch marks on the brake 
lever and the brake cam are lined up. 



Upper and lower triple clamp pinch-holts 


4. Loosen the pinch-bolts on the upper 
and lower triple clamps, and remove the 
fork legs one at a time by pulling them 
straight down. If the fork legs resist re¬ 
moval, spread the lower triple clamp 
with a wedge and tap the fork leg out 
with a soft faced mallet. 

DISASSEMBLY 


Front Forks 

REMOVAL 

\ll Models 

1. I^oosen the fork filler caps located at 
the top of each fork leg. 

2. Support the front wheel oil the 
ground by placing a crate or another 
suitable object beneath the engine. 

3. Remove the front wheel Remove 
the fender. 


All Models (Except XL70) 

The procedure is given for one fork leg, 
but it applies to both. 

1. Remove the filler cap from the top of 
the fork tube and pour the oil into a suit¬ 
able container to be disjx)sed of. 

2. Remove the spring(s) from the top of 
the tube. 

3. Turn the fork upside-down and rest 
it on a block of hard wood. With an im¬ 
pact driver and the proper bit remove the 
alien bolt from the bottom of the slider. 
These bolts are installed with thread 



Front fork, assoml>l\ (350250) 


Filler cop 

8 

Slider oil seol 

IS. Spring joint 

Upper triple clomp pinch-bolti 

9 

Fork slider 

16 Fork tpring (long) 

Lower triple clomp pinch-boltt 

10 

Axle cop 

1 7. Pitton ring 

Right fork slider 

11. 

Fork tube 

18. Dorn per 

Left fork slider 

12. 

Pitton 

1 9. Rebound ipring 

Slider dull leol 

13. 

Slider ollen bolt 


Circlip 

14. 

Fork tpring (thorf) 
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Remus mg the loik slidri alien I>oll 


locking compound and tiding to iciiiove 
them without an impact driver will result 
in rounding the head of the holt. 

-1 When the holt is removed from the 
bottom of the slider, the damper rod com¬ 
plete with piston ring, and the rehoimd 
spring can he remo\ c*d from the top of the 
fork tube. 



Fork components (100) 

1. Filler cop 5. Fork lube 

2. Fork ipring 6. Piilon 

3. Domper 7. Fork slider 

4 Rebound spring 

5. The tube can now he pulled out of 
the slider. The piston will remain 
in the slider. Once the tube is pulled out 
the oil seal in the slider w ill have to he 
replaced. 



Removing tin* slider snap-ring (1); slider seal (2) 

6. Remove the dust cover and snap¬ 
ring Ironi the top of the slider and pry out 
the oil seal with a hooked tool. The pin 
wrench from the Honda tool kit may he 
used by slipping the hooked end under 
the seal and tapping the handle with a 
hammer. A strip of copper or other solt 
metal can he used between the top of the 
slider and the handle of the wrench to 
protect the slider. 

XL70 

The procedure is giv en for one fork leg, 
hut it applies to both. 

1. Hemove the filler cap from the top of 
the fork leg and ixntr the oil into a suit¬ 
able container to Ik* disposed of 
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Chassis 

Specifications 


X L3.50 


Standard Specification 

Serviceable Limit 

Part 

trim (in ) 

mm (in.) 

Drive chain length (No. of links: 98) 

1555.75 ( 61.25) 

1586 (62.44) 

1'iee-length of front fork springs 

493 5 ( 19.4287) 

48.34 (19.03) 

Free-length of rear shock springs 

236.4 (9.31 ) 

230 (9.06) 

Fork tube OD 

34.00-34.98 ( 1 3386-1.3772) 

34.77 (1.3649) 

Fork Slider ID 

35.025-35.064 (1.3790-1.3805) 

35.24 (1.3874) 

Axle Ixnd (front and rear) 

0.01 (0.0004) 

0.2 ( 0.008) 

Wheel hearing axial offset 

0.07 (0.0028) 

0 1 (0.004) 

Wheel hearing radial offset 

0.03 (0.0012) 

0.05 (0.002) 

Rim run-out 

0.5 (0.020) 

2.0 (0.08) 

Front wheel rim offset 

0.5 (0.020) 

2.0 (0.08) 

Fiont brake drum ID 

160-160.3 (6.2992-6.3110) 

161 (6.339) 

Front brake shoe thickness 

5.0 (0.197) 

2.5 (0.098) 

Swing arm pivot hushing ID 

20-20.052 (0.7874-0.7894) 

20.18 ( 0.7945) 

Swing arm center collar OD 

19.927-19.960 (0.7845-0.7858) 

19.85 (0.7815) 

Axial offset of 6204 ant! 6304 hall bearings 

0.07 (0.00276) 

0.10 (0.0039) 

Radial offset of 6204 and 6304 hall bearings 

0.03 (0.0012) 

0.05 ( 0.0020) 

Rear brake drum ID 

140.0-140.3 (5.5118-5.5236) 

141 (5.5512) 

Rear brake shoe thickness 

4.5 (0.177) 

2.5 (0.098) 


XL250 

Drive chain length (No. of links: 98) 

1555.75 ( 61.25) 

15S6 (62.44) 

Free-length of front fork springs 

481.1 ( 18.94) 

470 (18.50) 

Free-length of rear shock springs 

236.4 (9.31) 

230 ( 9.06) 

Fork tube OD 

24.75-25 (0.9744-0.9843) 

24.70 (0.9724) 

Fork slider ID 

35.0-35.039 ( 1.3780-1.3795) 

35.18 ( 1.3850) 

Axle bend (front and rear) 

0.01 (0.0004) 

0.2 ( 0.008) 

Wheel hearing axial offset 

0.07 ( 0.0028) 

0.1 (0.004) 

Wheel bearing radial offset 

0.03 (0.0012) 

0.05 (0.002) 

Rim run-oot 

0.5 (0.020) 

2.0 (0.08) 

Front wheel rim offset 

0.5 (0.020) 

2.0 (0.08) 

Front brake drum ID 

160-160.3 (6.2992-6.3110) 

161 (6.339) 

Front brake shoe thickness 

5.0 (0.197) 

2.5 (0.098) 

Swing arm pivot hushing ID 

20-20.052 (0.7874-0.7894 ) 

20.18 (0.7945) 

Swing arm tenter collar OD 

19.927-19.960 ( 0 7845-0 7858) 

19.85 (0.7815) 
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1. Fork leg (complete) 

2. Filler cop 

3. Doit leol 

4. Fork tube 

5. Circlip 

6. Woiher 

7. Slider oil leol 


8 Sliding bulbing 
9. Pilton itopper ringt 
10- Pilton bulbing 

11. Pilton inop-ring 

12. Fork ipring 

13. Fork ilider 


2. Remove tlie dust seal, snap-ring, 
and washer from the top of the slider. 
Grasp the slider in one hand and the fork 
tube in the other and pull them apart 
with a sharp jerk. Remove the fork spring 
from the bottom of the tube. 

3. Remove the circlip from the bottom 
of the fork tube, then the piston, two cir- 
elips, the sliding bushing and oil seal. 


1SSPECTIOS 

All Models 

1. Wash all metal parts in a solvent and 
dry. 

2. Inspect the fork slider for cracked, 
broken, or distorted axle brackets, worn 
inner bore surfaces, damaged threads, or 
dents which have affected the inner bore. 
Replace the slider if defective in any of 
the above ways. 

3. Inspect the fork tubes for condition: 
the chrome plating must be intact 
throughout. Check for damaged threads, 
and worn or scuffed inner or outer sur¬ 
faces. Cheek the tubes for straightness. 
This is done by placing the tubes in a set 
of V-blocks and checking the run-out 
with a dial gauge. If the tube is bent more 
than 0.060 in. as indicated by the gauge, 
it must be replaced. 

4. Inspect the piston ring for wear or 
scoring. 

5. Check the filler cap O-ring for 
cracks or any other signs of wear; replace 
it if damaged. 

6. Check the general condition of the 
fork springs. Replace any which are 
badly rusted, have collapsed coils, etc. 
Compare the lengths of corresponding 
springs. They should be of approximately 


XL250 

Part 

Standard Specification 
mm (in.) 

Serviceable Limit 
mm (in.) 

Axial offset of 6204 and 6304 ball bearings 

0.07 (0.00276) 

0.10 ( 0.0039) 

Radial offset of 6204 and 6304 ball bearings 

0.03 ( 0.0012) 

0.05 (0.0020) 

Rear brake drum ID 

140.0-140.3 (5.5118-5.5236) 

141 (5.5512) 

Rear brake shoe thickness 

4.5 (0.177) 

2.5 (0.098) 


XL17S 

Drive chain length (No. of links: 92) 

1444.625-1446.925 (56.875-56.966) 

1490 (58.662) 

Free-lcngth of front fork spring (short) 

140.1 (5.516) 

132 (5.197) 

Free-Iength of front fork spring (long) 

320.7 ( 12.626) 

302 (11.890) 

Fork tube OD 

30.925-30.95 (1.2175-1 2185) 

30.9 (1.2165) 

Fork slider ID 

31.000-31.039 (1.2205-1.2220) 

31.065 (1.2230) 

Axle bend (front and rear) 

0.01 (0.0004) 

0.2 (0.0079) 

6302 ball hearing axial offset 

0.02 (0.0008) 

0.04 (0.0016) 

6302 ball bearing radial offset 

0.015 (0.0006) 

0.03 (0 0012) 

Rini run-out 

0.5 (0.0197) 

2.0 (0.0737) 

Front brake drum ID 

140.0-140.3 (5.5118-5.5236) 

141 (5.5512) 

Front brake shoe thickness 

4 5-4.8 (0.177-0.189) 

2.5 (0.098) 

Swing arm pivot bushing ID 

21.50-21.552 (0.8465-0.8485) 

21.70 (0.8543) 

Swing arm center collar OD 

21.427-21.46 ( 0.8436-0.8449) 

12.41 (0.8429) 

Axial offset of 6303 ball bearings 

0.02 (0.0008) 

0.04 ( 0.0016) 

Radial offset of 6303 ball bearings 

0.015 (0.0006) 

0.03 (0.0012) 

Rear hrake drum ID 

130.0-130 3(5 1181-5.1299) 

131 (5.1575) 

Rear brake shoe thickness 

4.0-4.3 (0.158-0.169) 

2.5 (0.098) 

Rear shock absorlx*r spring free-length (short) 

58.2 (2.291) 

54 (2.126) 

Rear shock absorber spring free-length (long) 

178.6 (7.032) 

168 (6.614) 


XL125 

Front fork spring free-length 

550.7 (21.682) 

530 (20.866) 

Front fork tube OD 

30.925-30.950 (1.2175-1 2185) 

30.875 (1.2156) 

Front fork slider ID 

31.025-31.064 (1.2215-1.2230) 

31.12 (1.2252) 

Axle bend (front and rear) 

0 05 ( 0.0020) max. 

0.2 (0.0079) 

6301 ball bearing axial play 

0.05 ( 0.0020) 

0.2 (0.0079) 

6301 ball bearing radial play 

0.003-0.018 (0.0001-0.0007) 

0.035 (0.0014) 

Rim run-out 

0.5 (0.0197) max. 

2.0(0.0787) 

Front brake drum ID 

109.8-110.2 (4.3228-4.3386) 

111.0 (4.3701) 
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lenglli. If the sprint's clillrr in 
length by more than [ i in., both springs 
should be replaced 

7. XL7U on 1 \: lus|x*cl the inside sur¬ 
faces ol tin* piston .mil sliding bushing lor 
signs of weal or soon* marks. Replace* as 
necessary. Place the sliding bushing on 
the fork lube and check foi excessive 
play. The bushing should be a close fit. 

8. Coat all parts with ATP before as¬ 
sembly. New oil seals must always be 
used. 

\SSKMBL) 

All Models 
(Except XL70) 

1. Be sure that the piston is in 
the slider. Lubricate the new oil seal 
with ATP and install it into the top of the 
slider. Place a block of hard wood over 
the seal and drive it straight into the 
slider as far as possible. Then place the 
(dd seal on top of the new one and drive 
them in until the new one clears the 
snap-ring groove in the slider. Take out 
the old seal. Be sure that the new seal is 
straight in the slitler. The distance from 
the top of the oil seal to the snap-ring 
groove should be the same all around the 
seal. Install the snap-ring. Lubricate the 
lips of the seal. 

2. Install the rebound spring and 
damper rod in the fork tube. Carefully in¬ 
stall the slider on the tube. Replace the 
fork spring(s) and cap temporarily. Turn 
the fork upside down and install the bolt 
in the bottom of the slider. The threads of 
tins bolt should be coated with thread 
locking compound. 

3. Fit the drain plugs; be sure to install 
the gaskets. 

5. Remove the cap and fill the forks 
w ith the proper amount of ATP. Note that 
the amount added to rebuilt forks 
will be slightly more than for a normal 
fork oil change (15-20 cc/0.5-0.6 oz 
more). 

fi. Refit the fork tubes through the 
triple clamps. The top of the fork 
tube should be even with the top 
of the upper triple clamp except on tin* 
XL250 where the front forks are adjusta¬ 
ble. On the XL250, both forks should be 
adjusted the same to either the high Or 
standard position. 



Install liu> lop ol llu lurk tufw I Hush with llu- lop 
of I hr upper In pie cl.imp <2' 


7. Tighten the pinch-bolts on the 
lower triple clamp, and then tighten the 
fork filler caps and the pinch-bolts on the 
upix*r triple' clamp, in that order. 

8. Pit the front wheel and check the 
operation of the forks. 
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XLI2S 

Port 

• 

Stunulti ul Sjm c -ificntton 
tutu on ) 

Sen u rohlc /.tmif 
mm (in ) 

Front brake lining thic kness 

4 (M3 (0.1575-0.1693) 

2.5 (0.0984) 

0302 hall hearing avia! play 

0.05 (0 0020) 

0.2 (0.0079) 

0302 hall bearing rfichu) play 

0 003-0.018 (0.0001-0.0007) 

0.035 ( 0.0014) 

Hear brake drum 11) 

1 10.0-110.3 ( 1,3307-1 3125) 

111 0(4 3701) 

Hear brake lining tlmkncss 

•1 0-1.3 (0.1575-0 1693) 

2.5 (0.0984) 

Hear shock absorber spring free-length (long) 

ISO 5 (7.107) 

170 (6.693) 

(short) 

56.4 (2.221 ) 

52 (2.047) 

Swing arm pivot boll-to-bushing clearance 

0 1-03 (0.0039-0.0118) 

0.8 (00315) 


XL J00 

Front fork spring free-length 

491.7 ( 19 358) 

470 ( 18.504) 

Front fork tube Ol) 

30.925-30.950 (1.2175-1 2185) 

30.875 (1 2156) 

Front fork slider ID 

31 000-31 039 ( 1.2205-1.2220) 

31.10 ( 1.2244 ) 

Front wheel axle bend 

0.05 (0.0020) max 

0 2 (0.0079) 

6301 hall hearing axial play 

0.05 (0.0020) 

0 2 (0.0079) 

6301 ball bearing radial play 

0.003-0.018 ( 0.0001-0.0007) 

0.035 (0.0014) 

Him run-out 

0.5 (0.0197) max. 

2 0 (0.0787) 

Front brake drum ID 

109.8-110.2 (4.3228-4.3386) 

111.0 (4 3701) 

Front brake lining thickness 

3.60-3.75 (0.1417-0.1476) 

1.7 (0.0669) 

Rear wheel axle bend 

0 05 (0 0020) max. 

0 2 (0.0079) 

6302 ball bearing axial play 

0.05 (0.0020) 

0.2 (0.0079) 

6302 ball bearing radial play 

0.003-0.018 ( 0 0001-0.0007) 

0 035 ( 0.0014) 

Hear brake drum ID 

110.0-110.3 ( 4 3307-4.3425) 

III 0 (4 3701 ) 

Hear brake lining thickness 

3.9-4.1 (0.1535-0.1614) 

2 0 (0 0787) 

Hear shock absorber spring free-length 

216 (8.501) 

200 (7.874) 

Swing arm pivot holt-to-hushing clearance 

0.1-0,3 (0 0039-0.0118) 

0 8 ( 0 0315) 


XL70 

Axle bend (front and rear) 

— 

0.5 ( 0.020) 

Brake shoe thickness (front and rear) 

3.9-1 1 (0.1535-0.1614) 

2.0 (0 079) 

Him run-out 

— 

0.5 (0 020) 

Front fork spring free-length 

370 ( 14 .567) 

360 (14 173) 

Hear shot ks spring free-length 

209 (8.228) 

200 (7.874) 
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XL70 

1. Install a new oil seal on the fork 
tube. Be sure to lubricate the seal with 
ATF before placing it on the tube. 

2. Install the sliding bushing on the 
tube with the flange on the bushing fae- 



lnstalling a slider oil seal with the special driver 
(XL70) 

ing the top of the tube. Install the two 
circlips, piston, and bottom circlip. All of 
the circlips must be a snug fit on the fork 
tube, if not replace them. Slide the fork 
spring into the tube from the bottom 

3. Place the fork tube into the slider 
and drive the oil seal into its seat in the 
top of the slider. Replace the washer, 
snap-ring, and dust seal. 

4. Fill the fork leg with the proper 
amount of ATF: 3.7 oz/110 ce. Replace 
the top washer, O-ring, and filler cap. 


Steering Stem Assembly 


BE A RISC ADJUSTMEST 

1. The steering stem bearings are un¬ 
caged #6 (XL125/100/70) or #8 
(XL350/250/175) steel balls. They are ad¬ 
justed by means of a ring nut beneath the 
upper triple clamp. 

2. To check bearing adjustment, sup¬ 
port the front wheel off the ground. Grasp 
the fork sliders with both hands. 

3. Attempt to move the forks In pull¬ 
ing out on the sliders. If play or move¬ 
ment can be felt, the bearings are too 
loosely adjusted or worn. 

4. Turn the forks slowly from lock-to- 
lock. Movement should be smooth, si¬ 
lent, and effortless. If any binding or un¬ 
even movement is felt, the balls and the 
races are either too tightly adjusted or are 
worn. If the steering feels uniformly stiff, 
the bearings are too tightly adjusted. If 
any noise is noted, the bearings are dam¬ 
aged, or some are missing. 

5. With the front wheel off the ground, 
release the front forks from a few degrees 
off the centered position. The forks 
should fall freely to either side of their 
own weight. If they will not, the bearings 
are too tightly adjusted, the steering stem 
is bent, the races are extremely worn, or 
some of the bearings are missing. 

6. Bearings can be adjusted with a 
hammer and punch or pin wrench on the 
adjuster nut under the upper triple clamp 
after the triple clamp is removed. To do 
this, remove the handlebars, the filler 
caps (XL70), loosen the two or three tri¬ 
ple clamp pinch-bolts, and remove the 
steering stem nut. Tap the underside of 
tlie triple clamp upward to remove it. 


Chassis Torque Specifications 


XM50/2S0 

* Part 

Torque (ft lbs) 

Steering-stem nut 

57.8-86 8 

Upper triple clamp pinch-bnlts 

13.0-16.6 

Handlebar clamps 

13.0-16.6 

Lower triple clamp pinch-bolts 

130-16.6 

Swing arm pivot nut 

39.8-50.6 

Front axle nut 

39.8-47.0 

Axle capnuts 

13.0-16.6 

F.ngine mounting bolts 

21.7-28.9 

Rear axle nut 

57.8-72.3 

Rear sprocket nuts 

13.0-16.6 

Brake plate lever pinch-bolt 

5.8-8.0 

Rear brake anchor 

13.0-16.6 

Shock absorber upper and 


lower mounts 

21.7-28.9 

Footpegs 

13.0-16.6 

XL17S 

Steering stem nut 

57.9-869 

Upper triple clamp pinch-bolts 

13.1-18 1 

1 Iandlebar clamps 

13 1-18.1 

Lower triple clamp pinch-bolts 

13 1-18 1 

Swing arm pivot nut 

39.8-50.7 

Front axle nut 

43 4-57 9 

Rear axle nut 

43 4-57.9 

Engine mounting bolts 

21.7-29.0 

Rear sprocket nuts 

145-18 1 

Brake plate lever pinch-bolt 

59-8.7 

Shock ahsorl>er mounts, top and 


bottom 

21 7-29.0 

XL 125 

Front axle nut 

25 3-362 

Rear axle nut 

29.0-43 4 

Swing arm pivot nut 

25.3-36.2 

Handlebar clamp 

5.6-8 7 



XLI2S 

Part 

Torque (ft lbs) 

Engine mounting bolts 

14.5-21.7 

Steering stem nut 

43.4-57.9 

Triple clamp pinch bolts 

18.1-21.7 

Shock absorber mounts 

21.7-29.0 

Rear brake anchor 

14.5-17.3 

Rear sprocket 

14.5-21.7 

Brake plate lever pinch-bolts (front) 

5.6-8 0 

(rear) 

5.6-7.3 

XL 100 

Front axle nut 

25.3-36.2 

Rear axle nut 

29.0-43.4 

Swing arm pivot nut 

25.3-36.2 

Engine mounting l>olts 

14.5-21.7 

Handlebar clamps 

56-8.7 

Steering stem nut 

43.4-57.9 

Triple clamp pinch-bolts 

18.1-21 7 

Rear shock mounting bolt 

18.1-21 7 

Rear shock mounting nut 

21.7-29.0 

Rear brake anchor 

7.3-14.7 

Rear sproc ket nuts 

14.5-21.7 

Brake plate lever pinch-bolts 


(front) 

5.6-8.0 

(rear) 

56-7.3 

XL70 

Axle nuts (front and rear) 

29.9-39.8 

Engine mounting bolts 

14.5-21.7 

Fork filler caps 

25.4-32.6 

Triple clamp pinch-bolts 

14.5-21.7 

Rear shock mounts 

14.5-21.7 

Swing arm pivot nut 

25.4-32.6 

Steering stem nut 

43.4-65.1 

Rear brake anchor 

7.3-14.5 

Handlebar clamp 

5.9-87 


General Torque Specifications® 


Part 

Torque (ft lbs ) 

6 mm machine screws 

5.0-7.2 

6 mm hex bolts 

5.8-8.7 

8 mm hex bolts 

13.9-18.1 

10 mm hex bolts 

21.7-28.9 

6 mm flange l>olts 

7.2-10.1 

S nun flange bolts 

17.4-21.7 

10 mm 

21 7-28.9 


Steering head bearing adjusting nut (1) (D Unless otherwise specified 


7. Tighten or loosen the adjusting nut 
a little at a time until the steering stem 
adjustment conforms to that outlined 
above. 

8. If proper adjustment is not possible, 
the bearings and races will probably 
need to be replaced. 

REMOVAL 

1. Remov e the front w heel, front forks, 
fuel tank, and handlebars. 

2. Disconnect the speedometer and ta¬ 
chometer cables from the instruments. 
Remove the headlight lens and discon¬ 
nect the wire harness. Remove the two 
bolts which secure the headlight mount¬ 
ing bracket and remove the tachometer, 
speedometer, headlight, and the head¬ 
light bracket by pulling the bracket up. 

3. Remove the front fender from the 
steering stem by removing the four bolts 
(XL350/250) or three bolts (other models) 
securing the fender to the steering stem. 
Pull the fuel tank breather tube out of the 
triple clamp. 

4. Loosen the upper triple clamp 


pinch-bolts (3;. Remove the steering 
stem nut and washer. Tap the triple 
clamp upward with a plastic mallet to 
remove it. 



Steering stem nut (1); rear triple clamp pinch-lxdt (2) 

5. Loosen the steering stem bearing 
adjuster nut with a pin wrench, then hold 
the steering stem tip while unscrewing 
the adjuster nut the rest of the way oif. 
Remove the steering stem top cone race 
and the balls from the top race. 

6. Carefully' pull the steering stem out 
from the bottom. Some of the ball bear- 
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Hrniowui; ihe steering stem (I) 


in^s from the lower race will most likely 
fall out at this time so he prepared for 
this. Remove the rest of the halls from the 
lower race when the stem is removed. 

7. Remove the bottom cone race, dust 
seal, and dust seal washer from the steer- 
inn stem if they are to he replaced. If the 
steering stem has been damaged and is to 
he replaced, the upper and lower races 
and halls should also he replaced. 



Steering stem and hearing assembly 


1. Steering item nut 

2. Woiher 

3. Adjusting nut 

4. Top cone roce 
5 Bearing iet 

6. Tap frome roce 


7. Lower frome race 

8. Lower cone roce 

9. Duit leol 

10. WaiKer 

11. Steering item/lower 

triple clamp 


NOTE: A chisel is usually necessary to 
remove the lower cone race from the 
steering stem. 

H. The bearing races in the frame are a 
press-fit and should not be removed 
unless replacement is necessary Inspect 
them first. If replacement is necessary, 
the old races can be removed by reaching 
through the frame lug with a suitable 
punch and tapping the races out from the 
inside of the lug. 

New races are installed using a suit¬ 
able sized bushing driver: i.e., one which 
will drive the race squared) into its scat. 
Be certain that the race goes straight in. 



Hemming steering stem frame lug hearings 
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These races can also be installed using 
a block of hard wood, of sufficient size to 
cover the race, in place of a bushing 
driver. 

ISSTALlATlOX 

1. Install the dust seal washer, dust 
seal, and bottom cone race onto the 
steering stem. Use a good grade of bear¬ 
ing grease to coat the bottom cone race 
and the top race in the frame lug. 

2. Embed the balls into the grease of 
the top frame race and the bottom 
cone race. Place a coat of grease on the 
two remaining races. 

3. When the balls are in place, slip the 
steering stem through the frame lug and 
hold it in place, while refitting the top 
cone race and threading on the adjuster 
nut. 

1. Tighten the adjuster nut, and move 
the steering stem back-and-forth to work 
the grease into the bearings, then back off 
the adjuster nut until the steering stem 
turns with ease, but lias no play. 

5. Install the upper triple damp and 
fork tubes. Check that the stem moves 
freel) of its own weight from 5°-10° oil 
center; if not check 

a. Steering bearings too tight; 

1). Rent steering stem; 

c. Worn races or balls. 

6. Install the Hat washer, and steering 
stem nut. 

7. Install the front wheel, front fender, 
headlight bracket, handlebars, and fuel 
tank. 


Rear Shocks 


No service to the rear shocks is jxis- 
sible. In the event of oil leaks, bent or 
broken plunger shaft, dented or other¬ 
wise damaged ease, the shock absorber 
must be replaced. 

If the shock absorbers are somewhat 
old, and one fails in the course oi normal 
usage (such as an oil leak) it would he 
wise to replace both shocks to ensure 
equal damping characteristics. 

To check a shock which is removed 
from the machine, place the bottom end 
on the ground and use the weight of your 
body to compress it as much as possible. 
Release the shock and note its rebound 
behav ior. If the shock returns quickly at 
first, then slowly returns to its normal 


normal length all at once, it should l>e re¬ 
placed. 

CAUTION: Do not attempt to disas¬ 
semble rear shack absorbers. 


Swing Arm 


ALL MODELS 
Inspection 

1. Disconnect the drive chain. Re¬ 
move the rear wheel. 

2. Remove the shock absorbers and 
chain guard. 

3. Measure the distance between the 
top and bottom shock absorber mounts on 
both sides. The two measurements must 
he identical, or the swing arm will have 
to be replaced. 

4. Check that the rear wheel mounting 
plates are parallel. 

5. Grasp the legs of the swing arm and 
attempt to move it Irom sidc-to-side. Any 
noticeable side-play will indicate that the 
swing arm bushings need replacement. 

The swing arm is most likely to be 
damaged if the machine is operated for 
any length of time with a broken or other¬ 
wise defective shock absorber. 

Removal and Installation 

1. Proceed as alxne. On XL 100 mod¬ 
els, remove the left crankcase rear cover. 
Then remove the swing arm pivot bolt 
nut, and pull the pivot bolt out from the 
right-side. 

2. Remove the swing arm by pulling it 
straight back. 

3. The swing arm should be inspected 
for cracks or fractures, especial!) around 
the welds. 

After removal of the swing arm, the 
dust seals, and bushings can be replaced. 
This should be done every 10,000 miles, 
or more often depending on how the ma¬ 
chine is used, or if the* bushings are worn 
(see “Inspection”). 

4. Remove the hushiug(s), tapping 
them out with a hammer and punch. 
Once the bushings are removed, the) 
should be replaced. 

5. Lubricate new bushings with a good 
chassis grease. Press the bushings into 
the swing arm, then install the swing arm 
collar if fitted. 

0. Install the swing arm on the ma¬ 
chine. After tightening the swing arm 
pivot shaft nut, move the swing arm up 
and down to ensure that movement is 
smooth and eifortless. 
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General Specifieat ions 



V7 on 

VTSO 

750 S,H„t V 

t'4.5 0 

S50J 

S50-13 

DIMENSIONS 

Wind base (in.) 

56 9 

57.8 

57.8 

58.S 

57.8 

57.8 

I.mgth (in.) 

ST 5 

SS.3 

85 2 

SS 3 

86.6 

86.6 

Width (m.) 

31 2 

32 6 

27.5 

31.3 

30 7 

307 

Height (in.) 

11 2 

42.1 

10.7 

32.5 

41.7 

41 7 

Minimum ground 
clearance (in.) 

59 

59 

5 9 

5 9 

59 

5.9 

Curb weight (lbs) 

536 

502 

495 

548 

520 

526 

ENGINE 

Type 

Number of cylinders 

2 

four-stroke, push roil 
2 2 

! open ted overhead valves 

2 2 

2 

Configuration 

90° 

90* 

90® 

90* 

90’ 

90" 

bore x Stroke ( mm) 

80x70 

83x70 

82.5x70 

83 x 78 

83x78 

S3 x 7S 

Displacement (cc) 

703.7 

757.5 

748.4 

84 1 0 

814 0 

844 0 

Compression ratio 
(: 1) 

9 

9 

9.8 

9.2 

9.5 

9.5 

Maximum rpm 

6000 

6500 

7200 

6500 

6000 

7000 

Carburetion 

(Dell’Orto) 

right 

S.S.I 

VHB 29 CD 

VIIB30CD 

VIIB 29 CD 

VHB 30 CD 

VHB 30 CD 

left 

S.S.I. 

VIIB 29 CS 

VIIB 30 CS 

VHB 29 CS 

VHB 30 CS 

VHB 30 CS 

Lubrication 

TRANSMISSION 
Clutch type 

Gearbox type 
Engine/gearbox 
ratio (1 :) 

1.375 

pressure 

fly 

1.375 

; pump gear or chain driven from crankshaft 

wheel mounted, dry, twin driven plates 
constant mesh gears 

1.235 1.235 1 235 

1 235 

Internal gear 
ratios (1 :) 
first 

2.230 

2.230 

2.000 

2.000 

2 000 

2.000 

second 

1.333 

1.333 

1.38S 

1.388 

1.388 

1.388 

third 

0.954 

0.954 

1.047 

1.047 

1.047 

1.047 

fourth 

0.750 

0.750 

0.869 

0.869 

0.869 

0.869 

fifth 

— 

— 

0.750 

0.750 

0.750 

0.750 

Secondary drive 
t\pc 

Overall gear 
ratios (1 :) 
first 

14.180 

constant speed double joint cardan shaft 

13.413 10.806 11.424 11.424 

11.643 

second 

8.473 

8015 

7.499 

7.929 

7.929 

8.080 

third 

6.063 

5.735 

5.657 

5.980 

5.980 

6095 

fourth 

4.768 

4.510 

4 695 

4.964 

4 964 

5.059 

fifth 

— 

— 

4.052 

4.284 

4 284 

4.366 

PERFORMANCE 
Maximum speed in 
gears (mph) 
first 

41.0 

38.5 

47.5 

42.2 

41.0 

445 

second 

59.6 

64.6 

68.7 

61.2 

58.9 

63.1 

third 

74.5 

892 

91.2 

81.9 

78.0 

85.4 

fourth 

106.0 

115.0 

111.8 

102.1 

94.0 

102.9 

fifth 

— 

— 

130.0 

120.1 

120.1 

121.1 


Maintenance 

NOTE: Common maintenance proce¬ 
dures are explained in detail in " Gen¬ 
eral Information 


Lubrication 


EXCISE 

Checking 

A dipstick is incorporated into the 
crankcase filler plug and has maximum 
and minimum marks on it. When check¬ 
ing the oil level, the engine should he 
warm. The filler plug must be screwed 
one turn into its threads to make the level 
reading on all models except the 
850T/T3, where it should be fully 
threaded in. Maintain the oil level at the 
top dipstick mark. 
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Changing 

1. The oil should be changed every 
1800 miles under normal conditions. 

2. Use SAE 10W-50 or 20W-50 oil, 
service rating “SE”. 

3. The oil should be changed when 
the engine is at operating temperature. 
Remove the drain plug at the rear of the 
oil pan to drain off the oil. After draining 
is complete, add the correct amount of oil 
for your machine (refer to the “Mainte¬ 


nance Data” chart) Run the engine for a 
minute, then reeheck the level. Top up if 
necessary. 

OIL FILTER 

All Models Except S50T/T3 

A wire mesh oil filter screen is fitted 
around the oil pump intake. The screen 
should be removed for cleaning about 
every 15000 miles. 

1. Drain the oil. 
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2. Remove the oil pan bolts. If the pan 
will not come free, tap around the sides 
with a plastic mallet. Do not attempt to 
pry the pan off. 

3. Remove the two filter cover bolts, 
and take away the filter screen. Clean it 
in a solvent and dry thoroughly. 

4. Installation is the reverse of re¬ 
moval. Use a new pan gasket. 

Tighten the pan bolts gradually and 
evenly. 


850T/T3 

Most 850T and all T3 models have an 
oil filter screen and a replaceable car¬ 
tridge oil filter, both of which are fitted to 
the oil pan. Cleaning of the filter screen 
and replacement of the cartridge filter are 
necessary about every 15,000 miles. 

1. Drain the oil. 

2. Remove the oil pan bolts. If the pan 
resists removal, tap around the sides with 
a plastic mallet. Do not attempt to pry the 
pan off. 

3. Remove the filter screen, clean it in 
a solvent and dry thoroughly before in¬ 
stallation. 

4. Unscrew and remove the filter car¬ 
tridge and replace it with a new unit. 

5. Installation is the reverse of re¬ 
moval. Use a new pan gasket. Tighten the 
pan bolts gradually and evenly. 

TRANSMISSION 

Checking 

1. A level plug is fitted to the right side 
of the transmission housing to enable the 
level to be checked periodically. This 
should be done every 1800 miles. 



Transmission oil level plug (A), filler (B), and drain 
plug (C) 


2. Check when the engine is at operat¬ 
ing temperature. When the plug is re¬ 
moved, the oil should just begin to seep 
out of the plug hole. 

3. Top up, if necessary', by adding oil 
through the filler plug hole until oil just 
begins to seep out of the level plug hole. 

Changing 

1. The transmission oil should be 
changed every 6,000 miles. SAE 90 EP 
gear oil is recommended. 

2. Change the oil when the engine is 
at operating temperature. Carefully re¬ 
move the drain plug at the very bottom of 
the transmission and allow the old oil to 


drain for several minutes. When fitting 
the drain plug, be very careful not to 
overtighten it. It is easy to strip the 
threads. 

3. Add 1% pints (0.75 1) of SAE 90 oil 
through the filler plug. After allowing the 
oil to settle fora moment, check the level. 
Top up if necessary'. 

DRIVE BOX 
Checking 

1. A level plug is provided to check 
the drive box oil, which should be done 
every 1,800 miles. When the plug is re¬ 
moved, the oil should just begin to seep 
out. 

The oil should be checked when the 
engine is warm. 

When removing or installing the level 
plug, it is important to do this carefully. It 
is very' easy to strip the threads in the 
drive box. 



Drive l>ox level plug (A), filler <B) and drain 
plug (C) (early) 


Changing 

1. Drive box oil should be changed 
every 6,000 miles. Change the oil when 
the unit is at operating temperature. 

2. On early models, a drain plug is pro¬ 
vided. Sport and 850s have a cover plate 
secured by alien screws. After removing 
the screws, tap the sides of the cover to 
break it free. 



Drive box level plug (A) and filler (B). Remove cover 
plate at bottom to drain oil (later models) 


3. After refitting the cover or drain 
plug, add the correct amount of SAE 90 
EP oil through the filler plug. Refer to the 
“Maintenance Data” chart. 


4. After allowing the oil to settle for a 
moment, check the level and top up if 
necessary. 

FRONT FORKS 

1. The front fork oil should be changed 
every 12,000 miles, or every year, which¬ 
ever comes first. 

2. V7, V750, and V850 models use 
standard hydraulically damped forks, 
while Sport and SSOTH'S models utilize 
forks in which the dampers are sealed 
units (much like rear shocks). The oil 
added to this type of fork is used only to 
lubricate the internal components, and 
does not affect damping characteristics. 

3. ATF can be used in all forks, al¬ 
though any quality oil designed for mo¬ 
torcycle forks is also acceptable. 

4. Drain one fork leg at a time. Re¬ 
move the drain plug at the bottom of the 
fork slider. Pump the forks up and down 
several times to expell all of the old oil. 
Refit the drain plugs. 

5. On Sport and 850T/T3 models, 
place a support beneath the crankcase to 
prevent the forks from collapsing when 
the filler caps are removed. Remove the 
bolts which secure the instrument 
bracket to the forks. 



Fork drain plug (A) and filler cap (B) (Sport shown) 

6. Remove the filler cap from each fork 
leg. Add the correct quantity of fork oil 
for your model as given in the “Mainte¬ 
nance Data” chart. 

NOTE: Slight leakage at the fork seals 
ou Sport and 850TIT3 models may he 
due to an excess of oil in the fork, and 
is no cause for concern. Since the fork 
dampers are sealed , the leakage of lu¬ 
bricating oil will not affect fork opera¬ 
tion. 

CHASSIS LUBRICATION 

1. The steering head and wheel bear¬ 
ings should be lubricated with a good 
grade of bearing grease every 12,000 
miles. 

2. The swing arm pivot bearings 
should be packed with bearing grease 
whenever the swing arm is removed. 
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Service Checks and 
Adjustments 


CLUTCH 

1. Maintain clutch cable adjustment so 
that the clutch handlebar lever can be 
moved V* in (-1 nun) before the clutch 
begins to disengage. This distance is 
measured between the clutch lever and 
lever bracket as illustrated, and can be 
made either with the cable adjuster on 
the handlebar, or with that on the trans¬ 
mission. 



Clutch adjustment can he made with either the 
hancileh.tr adjuster (A,B) or the lower cable 
adjuster (C.D) 

2. If adjustment of the cable to the 
proper specification does not result in 
good clutch operation, check the adjust¬ 
ment of the clutch pushrod adjuster on 
the rear of the transmission, which is fit¬ 
ted to 850 and 750 Sport models. 

Tlie pushrod is adjusted by means of a 
screw and locknut on the clutch operat¬ 
ing lever. 

3. To check this adjustment, run the 
clutch cable adjusters in until there is 
maximum freeplay. Measure the distance 
between the center of the cable fitting in 
the lever and the transmission rear cover. 
This distance should be 67-69 mm for El¬ 
dorado models; and for Sport and 
850T/T3 models: 65 nun for machines 
with disc or rod-operated rear brakes; 75 
mm for machines with cable-operated 
rear brakes. To make the adjustment, 
loosen the* locknut and turn the screw 
until the distance is correct. Next, adjust 
the clutch cable as described in Step 1. 


SHIFT EH MECHAMSM 

If noisy and difficult gear shifts are en¬ 
countered, and the clutch has been ad¬ 
justed properly, they may be remedied 
by adjusting the shift mechanism. This is 
located at the rear of the transmission. 

To adjust, loosen the locknut and turn 
the adjusting screw (V700, V750) or ec¬ 
centric nut (850s and 750 Sport) in or out 
until a position is arrived at where tin* 
gears will shift smoothly both up and 
down and where neutral can readily be 
found Then bold the screw or eccentric 
nut in position and tighten the locknut. 
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If either is less than this amount, replace 
them as a set 

Ne\v pad thickness is 9 mm (0.35 in.). 
Installation is the reverse of removal. 
Note that fitting new pads may result in a 
rise of the master cylinder fluid level. 
Drain off any excess fluid by means of the 
bleed screw on the caliper if the level is 
above the maximum mark. Hold the 
brake on, loosen the bleed screw (fluid 
will flow out and the lever will be pulled 
to the handgrip). Tighten the screw be¬ 
fore releasing the lever. 

NOTE: Avoid hard application of the 
brake for at least fifty miles after fit¬ 
ting new pads. 

6. It will not be necessary to bleed the 
brake lines after fitting new pads. 
Operate the brake lever several times to 
position the puds before riding. 


Shifter adjuster: adjusting screw (A), locknut (B) 
(Y7(X), V750) 

BRAKES 
Disc Brake 

1. A periodic check oi the master 
cylinder fluid level and pad wear is the 
only routine maintenance required. The 
fluid level should not be allowed to drop 
more than 8 nun (0.3 in.) below the max¬ 
imum mark inscribed inside the master 
cylinder. The level will drop somewhat 
as the pads wear, but when this point is 
reached, fresh fluid should be added. 

Never use brake fluid from an unsealed 
container. 

Take precautions to ensure that the 
fluid does not contact painted surfaces. 

Use DOT 3 hydraulic brake fluid. 

2. The brake system should be Hushed 
and refilled with fresh fluid at least once 
a year. Refer to “Chassis” for procedures. 

3. If brake operation is not satisfactory, 
or if the lever feels mushy, the system 
should be bled. Refer to “Chassis” for 
procedures. 

4. A clearance of 0.05-0.15 nun 
(0.002-0.006 in.) must be maintained be¬ 
tween the lever end and the piston. The 
adjustment can be effected with the 
screw on the lever bracket. This adjust¬ 
ment is usually not necessary unless the 
master cylinder has been disassembled. 

5. About every 3,000 miles, the pads 
should be checked for wear. To remove 
the pads: remove the dust cover, remove 
the tapered pin and spring, remove the 
retainer pins, and take out the pads. Roth 
pads must be at least 6 mm (0.2 in.) thick. 


Front Drum Brake 

Twin-Leading Shoe 

1. A twin-leading shoe type brake is 
fitted to all models with a front drum 
brake with the exception of the V7 Sport. 

2. The brake adjustment is correct if 
the brake lever on the handlebar can be 
moved 20-25 mm (%-l in.) before the 
shoes contact the drum. This distance is 
measured at the tip of the lever. 

3. If adjustment is necessary, use the 
cable adjuster at the brake plate so that 
the proper amount of lever movement is 
obtained Eor fine adjustments, use the 
adjuster at the handlebar. 

Fouk -Leadeng Si ioe 

1. The V7 Sport front drum brake is a 
four-leading shoe type. Two indepen¬ 
dent cables are used, along with a com¬ 
mon adjuster at the handlebar which 
allows both cables to be adjusted simulta¬ 
neously. 

2. The brake lever at the handlebar 
should have 20-25 nun (%-l in.) of free 
movement before the shoes contact the 
drum. This is measured at tin* tip of the 
lever. Eor minor adjustments, use the 
handlebar adjuster to obtain the proper 
Ireeplay. 

3. If the handlebar adjustment lias 
been used up, or if brake operation is not 
satisfactory, proceed as follows: 

4. Run the handlebar adjuster all the 
way in. Disconnect the right side brake 
cable from the lever at the brake plate. 
Use the cable adjuster on the brake plate 
for the left side brake cable to give 20-25 
mm (%-I in.) of movement at the handle- 



Front drum brake adjustment Make minor adjust merits 
with tlie handlebar adjuster (A.B). major adjustments with 
that on tlie brake plate (C.DV On Nj>orl models lie sure to 
adjust Iwitb brake* plates when using the* lovrer brake* plate 
adjuster 
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bar lever before the left side shoes con¬ 
tact the drum. 

5. Reconnect the right side brake 
cable. Apply the handlebar lever, ensur¬ 
ing that it is still adjusted to the proper 
amount of movement. Check that the 
right side brakes are contacting the drum 
by pushing on the brake plate lever with 
your thumb. If this lever can be moved 
with the brake applied, it indicates that 
there is too much slack in the right cable. 
Use the adjuster at the brake plate to take 
up slack until the right side shoes are in 
contact with the drum. 

6. Apply the brakes, and check for 
movement of the brake plate levers on 
both sides by pushing on them. If both 
sides are in contact with the drum, no 
movement will be possible. 

7. Make final adjustments of handlebar 
lever movement with the adjuster at the 
handlebar. 

Rear Drum Brake 

1. The rear brake may be either cable 
or rod-operated. A twin-leading shoe unit 
is used on late models. 

The brake should be adjusted so that 
the brake pedal can be moved 20-25 mm 
(%-l in.) before the shoes contact the 
drum. On rod-operated brakes, this ad¬ 
justment should be cheeked with the ma¬ 
chine off the stand, and a rider in place 
on it. 

2. Rod-operated brakes are adjusted 
by means of the thumb screw at the end 
of the rod. 

Cable-operated brakes are adjusted by 
means of locknuts on the cable adjuster. 

STEERING HEAD 

1. A periodic check should be made of 
the steering head bearings. With the front 
wheel supported off the ground, the forks 
should swing easily from lock to lock. If 
the forks are tight or if movement is 
noisy, the bearings should be adjusted. 
Also check for excessive play by grasping 
the fork sliders and pushing and pulling 
on them. No play should be noticeable. 

2. On V700, V750, and Y850 models, 
two locknuts beneath the upper triple 
clamp are used to adjust the bearings. 
Loosen the uppermost nut, and turn the 
lower so that bearing action conforms to 



Steering head bearing adjusting nuts (A.B) 
(early models shown) 


the standards in Step 1. Then tighten the 
upper nut against the lower while hold¬ 
ing the lower in place. 

3. On Sport and 850T models, adjust¬ 
ment is accomplished by loosening the 
rearmost upper triple clamp pinch bolt, 
loosening the nut beneath the steering 
damper knob, and using the adjusting nut 
beneath the triple clamp to make the fork 
movement conform to those standards 
outlined in Step 1. 


FUEL SYSTEM 

Air Cleaner 

Models fitted with an air cleaner use a 
paper element type. When the filter be¬ 
comes dirty it may be possible to prolong 
its service life by blowing deposits off 
with compressed air. It is preferable, 
however, to simply replace the element. 

The element should be checked about 
every' 6,000 miles under normal condi¬ 
tions. 

To remove the air filter on the T3: 

1. Lift the seat, supporting it by its rod. 

2. Remove the tool box. 

3. Remove the gas tank. 

4. Disconnect the wiring from the bat¬ 
tery (negative first) and unbolt the brack¬ 
ets. 

5. Unhook the springs and remove the 
rubber oil breather manifold. 

6. Remove the nut securing the oil 
breather to the housing, disconnect the 
lines and take out the oil breather. 

7. Remove the air filter. 

8. Installation is the reverse of the re¬ 
moval procedure. 

Fuel Filters 

1. Mesh filter screens are fitted to the 
fuel petcocks and each carburetor. These 
filters should be serviced every 6,000 
miles. 

2. The petcock filters are reached by 
removing and draining the gas tank. Un¬ 
screw' and remove the petcocks. Clean 
the filters in a solvent and blow dry * Re¬ 
place them if punctured or damaged. 

3. The carburetor fuel filters are lo¬ 
cated beneath the feed banjos on the car¬ 
buretor bodies. After removing the banjo 
securing screw, lift off the banjo and re¬ 
move the filter screen. Clean in solvent. 
Replace them if punctured or damaged. 



Hemoving the carburetor fuel filter screen 


GENERATOR BELT 


On models fitted with a DC generator, 
a v-belt is used to drive the unit. 

Normal belt slack (A) is about I cm per 
10 kgs (0.39 in./21 lbs). Avoid overtight¬ 
ening the belt as this may cause prema¬ 
ture wear to the belt and generator as¬ 
semblies. 

Adjust the generator belt in the follow¬ 
ing manner: 

1. Remove the three bolts (B) which 
secure the outer half-pulley to the pulley 
hub, then remove the half-pulley. 



Generator belt tension (A) 


Maintenance Data 



Y70O 

V750 

Vr S/torl s 

VS.5 n 

850T 

850.T3 

Engine Oil (qt/I) 

3.25/3.0 

3.25/3.0 

3.7/35 

3.25/3.0 

3.7/3.5 

3.2/3.0 

Transmission Oil (pts/1) 

1.75/0.75 

1.75/0.75 

1.75/0.75 

1.75/0.75 

1.75/0.75 

1.75/0.75 

Drive Box (oz/l) 

6.1/0.18 

6.1/0.18 

12.0/0.36 

12.0/0.36 

12.0/0.36 

8.5/0.25 

Front Forks <6 leg (oz/l) 

5.4/0.16 

5.4/0.16 

1.8/0.05 

5.4/0.16 

1.8/0.05 

2.0/0.06 

Tire Pressure (psi) 
front 

21 

21 

28 

21 

25 

25 

rear (solo) 

25 

25 

33 

25 

31 

31 

rear (two-up) 

28 

28 

36 

28 

36 

36 
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2. \dd nr remove spacing collars as 
necessary. Removing spacers will in¬ 
crease belt tension ami installing spacers 
will decrease it. Spacers should be re¬ 
moved or installed one at a time and, if 
more than one spacer is removed, tin* 
extras should be placed at the front and 
rear of the pulley so as not to throw the 
pulleys out of alignment. 

3. Replace the outer half-pulley and 
secure the three mounting bolts. Recheck 
tlu 1 adjustment and repeat the operation 
until a satisfactory adjustment is attained. 

CESEKVrOH 

Every 6,000 miles the generator com¬ 
mutator should be cleaned with a clean 
cloth slightly moistened with gasoline. 

If carbon or copper dust has settled in 
the mica insulators, it should be blown 
clean with compressed air. 

At this time inspect the brushes and 
replace them if chipped or excessively 
worn. Be sure the brushes make perfect 
contact with the commutator. 


Periodic Maintenance Intervals' 


Weekly 

Check battery electrolyte level 
Check tire pressure 

Every 300 miles 

Check crankcase oil level 

Even 600 miles 

Lubricate controls and cables 

Every 1800 miles 
Change engine oil 
Check valve adjustment 
Clean and gap spark plugs 
Check transmission oil level 
Check drive hox oil level 
Lubricate contact breaker cam felt 

Even - 6000 miles 

Change transmission oil 
Change drive box oil 
Clean pctcncks and fuel filters 
Check and clean battery terminals 
Clean generator commutator 
Change air filter 

Lvt rv 12000 miles 

He pack wheel and steering head bearings 

Change fork oil 

Change disc brake fluid 

Clean starter motor commutator 

Every 15000 miles 
Clean oil filter screen 
Change replaceable filter (if fitted) 


•X Based on normal usage after break-in is complete 


Recommended Lubricants 


Engine 

SAL I0W—50, service rating *\SE" 

SAL 20\\—50, service rating "SE’* 

Transmission and Drive Box 
SAL ODE I* 

Fr»>nl Folks 
\TF 

x \E 30W 
S \L 20W 

Control Cables 
Light motor oil 
(.r.iplnte-basi d lubru ant 
Mohhd'iiuui disulphide-based lubricant 

T.uh. Speedometer (.allies 
Liglit-dnt\ grease 

W Ik « 1. Sit < ring 11< ad Bearings 
W . lerpronf win* I b< armg grease 
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Tune-Up 

NOTE: Common tune-up procedures 
are explained mi detail in ‘'General In¬ 
formation." 


Valve Adjustment 


NOTE: Valves must he adjusted alien 

the engine is cold 

V7(H), V750 , VH50 

1. Remove the valve covers. Remove 
the spark plugs. 

2. Place the transmission in gear, and 
rotate the rear wheel to turn the engine 
over in the* following manner. 

3. Beginning with either cylinder, turn 
the rear wheel in the normal direction 
until the intake valve for that cylinder 
opens and just begins to close. 

4. Using a flexible swizzle stick or sim¬ 
ilar non-rigid object, insert it carefully 
into the spark plug hole until it touches 
the piston crown. 

5. Continue turning the rear wheel 
slowly. The piston should rise. When the 
piston reaches the highest point of its 
travel, stop, flic piston should now he at 
TDC (top dead center) and on the com¬ 
pression stroke. Turn the wheel a few 
degrees in either direction to verify that 
the piston is at the top of its stroke. Cheek 
that there is clearance at both valves. If 
there is not, the piston is at the top of the 
exhaust stroke, and the engine must he 
turned 360° to obtain the compression 
stroke. 

6. When the piston is at TDC on the 
compression stroke, the valves can he ad¬ 
justed. Correct clearance is 0.15 mm 
(0.0059 in.) for the intake valve, and 0.25 
min (0.0098 in.) for the exhaust valve. 

The measurement is made between 
the valve stem and the rocker arm. 

7. If adjustment is necessary, loosen 
the locknut and turn the adjusting screw 
in or out until the feeler gauge is a drag 
fit. Tighten the locknut while holding the 
adjusting screw' in place. Recheck the ad¬ 
justment after tightening the locknut. 



Valve adjustment is made w »ill the si rew s (H) aftei 
loosening lot kimls ( V 


8. Repeat the procedure for the re¬ 
maining cylinder, turning the engine 
ov er to position that piston at TDC on the 
compression stroke. 

9. Before installing tin* valve cover 
screws, coat the threads with oil or an 
anti-seize compound to facilitate future 
removal. Tighten the screws gradually 
and in a cross pattern. 

750 sroivns , ssorm 

These models have timing marks on 
the flywheel, making it easy to position 
the piston at top dead center for v alve ad¬ 
justment. 

1. Remove the spark plugs. Remove 
the valve covers. Remove the rubber cap 
from the inspection hole on the right side 
of the crankcase. 

2. The flywheel has several marks 
among which are “S” and “D*\ “S” in¬ 
dicates that the left cylinder is at TDC 
and “D“ that the right cylinder is at TDC 
when the letters are aligned with the 
slash mark on the side of the inspection 
hole. 



TDC lor thr loll cylinder occurs when flywheel 
mark "S’ aliens with timing mark " I "D" is TDC 
for the right cylinder. Nos. "2" and "3" are fixed ad¬ 
vance firing points. 

3. Engage the transmission. Using the 
rear wheel, turn the engine over until ei¬ 
ther of these marks appears through the 
inspection hole, then line up the letter 
with the mark on the hole. Cheek for 
clearance at both valves for that cylinder 
(i.e. if the “S” mark is aligned, cheek tin* 
left cylinder). 

If there is clearance at both valves, tin* 
piston is at TDC on the compression 
stroke and tin* valves for that cylinder can 
he adjusted If there is not clearance at 
both valves, the piston is at TDC on the 
exhaust stroke, and the engine must lx* 
turned 360° to get it on tin* compression 
stroke. 

4. Correct clearance for both intake 
and exhaust valves is 0.22 nun (0.00S9 
in.). Tin* measurement is made between 
the valv e* stem and tin* rocker arm. 

5. If adjustment is necessary, loosen 
the locknut and turn the adjusting screw 
until the clearance is correct. Hold the 
adjusting screw in place while tightening 
th<* nut Recheck the* adjustment al- 
terwards. 

6. Turn the engine over so that the 
remaining ey linder is at TDC on the com¬ 
pression stroke* and repeat the procedure. 
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7. Before installing the valve cover 
screws, coat the threads with oil or an 
anti-seize compound to facilitate future 
removal. Tighten the screws gradually 
and in a cross pattern. 


Contact Breaker Points 


LOGAT I OX 

1. The points are located beneath a 
cap just inside the right cylinder. 

2. 750 Sport and 850T/T3 models use 
dual points, while other models have a 
single point set with a rotor and distribu¬ 
tor cap. 

GAPPIXG 

Points should be filed (if necessary) 
and cleaned before gapping. 

\ 700, V750, \ 850 

A single set of points is used, which 
simplifies the gapping procedure. 

1. Remove the distributor cap. Re¬ 
move the spark plugs. Engage the trans¬ 
mission, and use the rear wheel to turn 
the engine over until the points are open 
to their maximum gap. 

2. Check the point gap with a feeler 
gauge. Proper gap is 0.42-0.48 mm 
(0.016-0.018 in.). 

3. If the gap is not correct, loosen the 
points securing screw just enough to en¬ 
able the fixed point to be moved. 



Point gap adjustment (A) is made after loosening 
screw (B). Bolt (C) is for ignition timing adjustment. 
Plug lead #2 from distributor cap (O' is for the left 
cylinder. 

Adjust the gap with a thin screwdriver 
applied at the pry point. Tighten the 
screw and recheck the gap. 

750 Sport, 850T/T3 

These models utilize two sets of 
breaker points. Each set is gapped sepa¬ 
rately. 

1 Remove the points cap. Remove the 
spark plugs. Engage the transmission, 
and tise the rear wheel to turn the engine 
over until one of the sets of points is open 
to the maximum gap. 

2. Check the gap with a feeler gauge. 
Proper clearance is 0.37-0.43 mm 


(0.014-0.017 in.) for the Sport and T3, 
and 0.42-0.48 mm (0.016-0.018 in.) for 
the 850T. 

3. If the gap is not correct, loosen the 
two screws which secure the points (see 
illustration) just enough to enable the 
fixed point to he moved. Adjust the gap 
with a thin screwdriver applied at the 
notch provided. Tighten the screws and 
recheek the point gap. 



To ml) ml point gap, loosen tbe screws (arrows) tor 
each point set. laiosemng the wrong screws lor tbe 
lower j*iinl set w ill necessitate reselling 11 it* igni- 
lion tuning 

4. Turn the engine over until the other 
points set is open, and repeat the proce¬ 
dure. 

LVftftlCATlOX 

When the points art* gapped, a few 
drops of clean motor oil should he ap¬ 
plied to the lubricating felt. 

Care should he taken not to overlubri¬ 
cate the felt, since this may cause fouling 
of the points. 


Ignition Timing 


On DC generator models, the genera¬ 
tor drive pulley on the crankshaft is fitted 
w ith several marks which indicate piston 
position when aligned with a stationary 
mark on the crankcase. 

On alternator models, the timing marks 
are on the crankshaft flywheel and are 
visible when the rubber cap on the side 
of the crankcase is remov ed. 

NOTE: Point.s must be cleaned and 
gapped before checking the timing. 
Dirty points will cause inaccurate 
readings. 

G EX ERATO ft MODELS 

The generator drive pulley has four 
timing marks on the inner lip which are 
used to set the ignition timing. Beginning 
with the first of these, and proceeding 
clockwise these marks represent: the top 
dead center position for the left cylinder 
(B), the fixed advance firing point (C), the 
automatic advance firing point (D), and, 
finally, the total advance firing point (E). 
There is, in addition, a stationary timing 
mark on the crankcase. 

NOTE: The crankshaft rotates clock¬ 
wise when viewed from the front. 



Spark ftlug bads are numbered “/** 

and “2“ for the right and left cylinders 

respectively. 

Dynamic Timing 

1. Remove the generator belt cover, 
llook the strobe light up to the left cylin¬ 
der, and, illuminating the timing marks, 
run the engine. At the following rpm, the 
pulley marks should align with the sta¬ 
tionary mark in this manner: 

a Mark “C" at 1200 ± 100 rpm 
1>. Mark “D” at 2200 ± 100 rpm 
e. Mark ‘ E’‘ at 3600 ± 100 rpm 

2. If the marks do not line up with the 
stationary mark at the proper engine 
speed, loosen the distributor shaft lock 
holt, and rotate the distributor a few de¬ 
grees in the direction necessary so that 
alignment is achieved. In most eases it 
will not he necessary to turn the distribu¬ 
tor more than a few degrees. Tighten the 
lock holt and recheek the timing. 

3. If it is not possible to get the “E‘* 
(full advance mark) aligned, either the 
automatic advance unit is not working 
correctly, or the breaker points are worn 
to the point of replacement. 

Static Timing 

1. Remove the generator belt cover. 
Remove the distributor cap. Hook up the 
continuity light or test light so that one 
lead is connected to ground, and the 
other to the primary wire terminal nr 
moveable point. 

2. Turn the engine over slowly until 
the contact on the distributor rotor ap¬ 
proaches the vicinity of the distributor 
cap contact for the left cylinder (which is 
marked “2" on the distributor cap). The 
engine should he turned in the normal 
running direction—the generator drive 
pulley will rotate clockwise when 
viewed from the front of the engine. 

3. Continue to rotate the engine 
slowly. The test light should react at the 
moment the mark “C” on the pulley 
aligns with the stationary timing mark. 

4. If the test light does not indicate 
that the points have opened when the 
“C” mark and the stationary mark are 
aligned, loosen the distributor shaft lock 
bolt and rotate the distributor a few de¬ 
grees in the direction required so that 
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alignment is achieved. Tighten the lock 
bolt and recheck the timing. 

ALTERSATOR MODELS 

Timing marks are provided on the fl>- 
vvheel to set the ignition timing. Because 
of the dual-point ignition, timing must l>e 
checked for both cylinders. 

NOTE. Crankshaft rotation is clock - 
uise uhcn inutd from the front. 

The breaker points which are con¬ 
nected to the red primary wire are the 
points ior the rig/if cylinder, the points 
w ith the green primary wire are for the 
left cylinder. 

Each cylinder also has three timing 
marks on the flywheel and these are as 
follows (refer to the illustration): 

“S” and “D”: “S’* is the top dead 
center position for the left evlinder: “D” 
is TDC for the right cylinder. 



alternator models fisss Keel liming marls 


“2 and “3”: these marks indicate the 
fixed advance firing points for the right 
and left cylinders respectively. They in¬ 
dicate piston positions of 13* before TDC 
for the Sport, or S* before TDC (S50T) or 
2* before TDC (T3): that is, the firing 
point before the automatic advance 
mechanism comes into effect. 

“4" and “5”: these are the full advance 
firing points for the right and left cylin¬ 
ders respectively The> indicate piston 
positions of 39* BTDC (Sport), 34* BTDC 
S50T or 33* BTDC (T3>: that is, the full 
advance firing point. 

Dynamic Timing 

The right cv linder must be timed first. 

1. Remove the inspection cap from the 
crankcase so that the timing marks on the 
flywheel are visible. Remove the points 
cap. Clean and gap the points 

2 Hook up the strol>e light according 
the manufacturer’s instructions to time 
the right c> linder. 

\11 of the follow ing rpm values are plus 
or mmu> 200 rpm. 

3. Start the engine, aiming the stTobe 
light at the flvwheel marks. The mark in¬ 
dicated as “2” in the illustration must 
align with the mark on the side of the 
inspection hole at rpm up to 1000 (T3> or 
1500 'other models . At 6,000 rpm (T3) or 
4,400 rpm other models' and above, the 
mark indicated as “4" must align vv ith the 
mark on the side of the inspection hole. 
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4. If the marks do not align at the given 
rpm, loosen the two round head screws 
which secure the points plate to the hous¬ 
ing, and rotate the entire plate a few de¬ 
grees in the direction necessary to bring 
the marks into alignment. Tighten the 
screws and recheck the timing. 

5. Hav ing timed the right cylinder, the 
remaining evlinder must be checked as 
well Proceeding as before, the mark “3” 
must align with the inspection hole mark 
at 1,500 rpm, (T3:1,000 rpm) while the 
mark “5” must align at 4,400 rpm (T3 
6,000 rpm ). 

6. If adjustment is necessarv, loosen 
the two hex-head screws which secure 
the left cylinder’s breaker points to the 
points plate and move the points with a 
thin screwdriver at the pry point pro¬ 
vided so that the marks can be brought 
into alignment. 

It will be noted that adjusting the tim¬ 
ing for the right ev linder will affect both 
cylinders, while the left cylinder is ad¬ 
justed independently. 

Static Timing 

The right cylinder must be timed first. 

1. Remove the inspection cap from the 
crankcase so that the timing marks on the 
flywheel are visible. Remove the spark 
plugs. Remove the right cylinder valve 
cover. Remove the points cap. Clean and 
gap the points. 

2. Hook up the test light to the points 
for the right cv linder (red lead). 

3. Engage the transmission and use 
the rear wheel to turn the engine over in 
the normal running direction until the 
right cylinder’s intake valve open and 
begins to close. Continue turning the 
engine over, slowly, until the **D” mark 
on the flvAvheel aligns with the mark on 
the inspection hole. The right cylinder is 
now at TDC on the compression stroke. 



Richl o linder TDC marl D 


4. Turn the engine backwards until 
the fixed advance timing mark (“2” in the 
illustration) comes into v iew and passes 
the inspection hole timing mark. 

5. Turn the engine in the normal di¬ 
rection of rotation once more. As the “2” 
mark aligns with the inspection hole 
mark, the points should open as indicated 
by the reaction of the test light. 

6. If this is not the case, loosen the two 
round head screws which secure the 
points plate and rotate the entire plate in 


the necessarv direction so that the points 
begin to open as these marks align. 
Tighten the screws and recheck the tim¬ 
ing. 

7. The left cylinder must now be set. 
Turn the engine over in the normal direc¬ 
tion of rotation until the “S” mark (left 
evlinder at TDC) is aligned with the in¬ 
spection hole mark Now repeat the tim¬ 
ing procedure outlined above to see if the 
points open when the mark “3” aligns 
with the inspection hole mark. If they do 
not, loosen the two screws which secure 
the left c> linder’s points to the plate, and 
position them so that thev open when the 
marks align. Tighten the screws and re- 
check the timing. 

It will be noted that adjusting the tim¬ 
ing for the right evlinder will affect tim¬ 
ing for both cylinders, while the left evl¬ 
inder is adjusted independent of the 
other. 


Carburetors 


Three adjustments to be made to the 
carburetors are the idle mixture, idle 
speed, and synchronization. 

Carburetor adjustments must be made 
when the engine is at operating tempera¬ 
ture, preferably after all of the other tune- 
up operations outlined have been carried 
out. 

1. Ensure that the throttle cables 
hav e enough freeplay so that the throttle 
slides are closing fully. 

2. Turn the pilot screws in very care¬ 
fully until they bottom lightly then back 
them out the proper number of turns for 
your model (refer to the “Tune-Up Speci¬ 
fications” chart). 

3. Start the engine (which should al¬ 
ready be at operating temperature). With 
the engine idling at 1000-1200 rpm 
(T3:900-1000 rpm), disconnect one of the 
spark plug leads, and turn the pilot screw 
for the running cylinder in or out so that 
the cylinder is running at the highest 



Pilot *mr» X *nd ihrottlc %crr-» B 
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speed. It should not be necessary to alter 
the adjustment more than V 2 turn from the 
given setting. If it is necessary, suspect a 
dirts idle passage or damage to the pilot 
screw’s tapered tip. 

4. Connect the spark plug lead, rev 
the engine a few times to clean it out, 
then disconnect the other lead, and re¬ 
peat the procedure with the other cylin¬ 
der. 

5. When both pilot screws hav£ been 
adjusted in this manner, connect both 
leads, rev tire engine a few times, and set 
the idle speed in this manner: 

6. When either spark plug lead is dis¬ 
connected, the other cylinder should fire 
4-5 times before stalling. 

Adjust the throttle stop screws so that 
this condition is met. 

7. When both plug leads are con¬ 
nected, idle speed should be 1000-1200 



Cable adjuster (A), throttle stop screw (B). pilot 
strew tC) 


rpm (T3:900-1000 rpm). If this is not the 
case, turn both throttle stop screws by 
equal amounts until the desired idle 
speed is obtained. 

8. To synchronize the throttle slides, 
first remove the air cleaner assembly (if 
fitted), the rubber sleeves, and the veloc¬ 
ity stacks (if fitted), so that the carburetor 
intakes are readily accessible. 

9. Place a finger in each carburetor 
bore and cheek that both slides begin to 
rise at exactly the same time when the 
twist grip is turned. 

An alternative method is to turn the 
twist grip until one of the slides just 
clears the carburetor bore and check that 
the other is in the very same position. 

10. If an adjustment is necessary, turn 
the throttle cable adjusters on the carbu¬ 
retor caps in or out until the slides are 
sychronized. 


Tune-Up Specifications 



\ run 

VTSO 

r>o sjmfi s 

Vs >0 

s>or 

S50-r3 

Ignition 

Spark plui» 1h-.iI range X 
normal 

225 

225 

210 

225 

240 

225 

cold 

240 

240 

275 

240 

275 

240 

Spark plug gap (in /min) 
normal 

0 021/0 6 

0 024/0 r> 

0 02 t 0ft 

0 024 Oft 

0 024/0 6 

0 021 0 6 

cold 

0 019 0 5 

0 019 0 5 

0 019 0 5 

0 019 0 5 

0 019 0 5 

0.019/05 

Breaker point gap (in /min) 

0.016-0 01S 

OOlft-OOlS/ 

0014-0 017 

0016-00IS/ 

0 016-0.01 S/ 

0 014-0 017/ 

0 42-0 4S 

0 42-0.4S 

0 17-0 44 

0 42-0 4S 

0.42-0 45 

0 37-0.43 

Valve Clearance 

Intake (in./mm) 

0 0039/0 15 

0 0059 0.15 

0IX1S9 0 22 

0 0039 0 15 

OOOS9 0 22 

0.00S9/0 22 

Exhaust (in./mm) 

0.009S 0 25 

0 009S/0 2.5 

0 OOS9 0 22 

0 0094 0 25 

0 0OS9/0 22 

0 OOS9/0.22 

Carburetors 

Pilot screw ( turns nut) 
left 

IVm 

IV. 

2-2’ • 

IV. 

2-2 * 1 2 3 4 . 

\K 

right 

P-j 

IV2 

2',"-is 

P.-2 

2 V2N 

P-. 

Idle Speed ( rpm ) 

1000-1200 

1000-1200 

1000-1200 

1000-1200 

1000-1200 

900-1000 


(£ Refers to Marelli and Bosch heat range numbers. Refer b the Spark Plug Comparison chart for equivalent plugs by 
other manufacturers 


Engine and Transmission 

c? 


NOTE: For engine component inspec¬ 
tion procedures, refer to “Engine Re¬ 
building" under General Information . 


Engine Removal and 
Installation 


Due to the weight of the engine- 
transmission assembly, engine removal 
should not be undertaken by less than 
two people. Cleaning the unit thoroughly 
before removal is recommended. 

V700, V750, V850 

1. Run the engine until its normal 
operating temperature is reached, then 
drain the oil. Drain the transmission oil. 

2. Remove the battery covers from 
both sides, then disconnect the battery 
cables. 

3. Disconnect the speedometer cable 
from the transmission housing. 

4. Remove the tank, seat, and battery, 
then remove the battery support plate. 


5. Disconnect the throttle and choke 
cables at the carburetors, or remove the 
carburetors and position them out of the 
way. 

6. Disconnect the clutch, starter, and 
neutral indicator cables from their 
mounting positions on the engine. 

7. Disconnect and remove the igni¬ 
tion coil, distributor cap, spark plug 
leads, and the distributor rotor. 

8. Remove the generator covers, gen¬ 
erator belt guard, and the generator unit. 
It is not entirely necessary to remove the 
generator, it may be repositioned to gain 
sufficient clearance. 

9. Remove the exhaust system. 

10. Block the engine to keep it from 
falling out of the frame, then remove the 
bolts which secure the engine-transmis¬ 
sion assembly to the frame. Remove the 
engine by slipping it forward, tilting it to 
the right, and lifting it out of the frame. 

11. Installing the engine is a reversal 
of the removal process. 

SPORT ASD 850T/T3 

1. Drain the engine and transmission 
oil. 


2. Remove the gas tank. Disconnect 
and remove the batten . Remove the air 
cleaner, if fitted 

3. Unbolt and carburetors and mani¬ 
folds from the cylinder heads, and re¬ 
move them along with the twist grip and 
cables. 

4. Remove the mufflers. 

5. Disconnect all wiring and control 
cables at the engine: tach and speedome¬ 
ter, clutch cable, electric starter lead, 
solenoid wires, ignition coil high and low 
tension leads, etc. Remove the alternator 
cover. Code the wires to the terminals 
before disconnecting them. 

6. Place a sturdy crate or a scissors 
jack beneath the oil pan so that it sup¬ 
ports the engine at about the same height 
as the center stand. 

7. Remove the rear wheel. Unbolt the 
rear shocks from the swing arm. Remove 
the disc brake caliper, if applicable. 
Loosen each of the chrome swing arm 
bushing locknuts. The bushings should 
be removed carefullv with a screwdriver 
so that the locknut does not change its 
position on the threads. 

8. Loosen the clamp on the engine 
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Valve assembly 

3. When installing the cylinder head, 
nuts must he torqued in a cross pattern a 
few ft lbs at a time until the specified 
torque is reached. This is 29-32 ft lbs on 
Sport and 850T/T3 models, and 27 ft lbs 
on all others. The threads on the cylinder 
head studs should be clean and lightly 
oiled before installing the nuts, or incor¬ 
rect torque readings may be obtained. 

CYLINDER AND PISTON 
v Removal 

1. Remove the cylinder head. 

2. Rotate the piston to TDC, and lift oil 
the cylinder until the spigot clears the 
crankcase. Stuff a clean lint-free rag be¬ 
neath the cylinder to catch any foreign 
matter. 

3. Continue lifting oil the cylinder 
until it is clear of the piston. 

4. To remove the piston from the rod, 
remove the wrist pin circlips. New ones 
must be used upon installation. Gently 
heat the piston crown (hut not in excess 
of 60° C/140° F), and push out the wrist 
pin, either with a suitable drift, or the 
special factory tool. The wrist pin must 
not be struck a blow. Always push the pin 
out with steady pressure and while sup¬ 
porting the piston with a free hand. To do 
otherwise risks bending the connecting 
rod. 

5. After removing a piston, mark it for 
its cylinder (i.e. LH or RH) and also mark 
the exhaust side so that the piston can be 
installed the correct way. Keep each 
wrist pin with its own piston. 

6. Remove the cylinder base gasket. 

7. Remove the piston rings using a 
standard ring expander. 

Inspection 

1. The cylinders are one-piece alumi¬ 
num castings with hard-chrome bores. 
There are no liners or sleeves. In the 
event of damage or wear to the chromed 
surface of the bore, the entire cylinder 
and piston must be replaced. 


2. If the difference between any of the 
bore measurements and the standard 
bore diameter exceeds 0.10 mm (0.00039 
in.), the cylinders and pistons must be re¬ 
placed. 

3. Note that cylinders and pistons are 
stamped with a grade mark, “A,” “B, or 
“C”. When replacing components, they 
must always be of the same grade. 

4. Measure the diameter of the piston 
perpendicular to the wrist pin. The mea¬ 
surement should be made at the speci¬ 
fied distance above the lower edge of the 
skirt, viz.: Y700:18.5 mm; V750, 750 
Sport, 850T/T3: 35 mm; Y850: 20 mm. 

5. Compare the measured piston diam¬ 
eter with the standard diameter for pis¬ 
tons of that class. If the difference ex¬ 
ceeds 0.055-0.065 mm (0.0021-0.0025 
in.), replace the pistons with new ones of 
the same grade class. 

6. If new pistons are fitted, compare 
their weights if a balance is available. 
Pistons should be within 1.5 grams of one 
another. If the weight difference exceeds 
this, it is possible to file some material 
from the bottom of the skirt of the heavier 
piston. If this is done, ensure that there 
are no burrs remaining by sanding with a 
fine emery cloth. 

PISTON RINGS 

1. Side clearance (installed on the pis¬ 
ton) is 0.030-0.062 mm (0.0011-0.0024 
in.) for all rings. 

2. Ring end-gap must be within 
0.30-0.45 mm (0.011-0.018 in.) for com¬ 
pression rings, and 0.25-0.40 mm 
(0.010-0.016 in.) for oil rings. 

Installation 

1. Fit a new cylinder base gasket. 

2. Assemble the rings on the piston. 
When installing the piston on the rod, en¬ 
sure that it is installed correctly. Heat the 
piston as on removal. Use new wrist pin 
circlips. 

3. Stagger the ring end-gaps 90° apart 
so that no two adjacent rings have the 
end-gaps aligned. In addition, the end 
gaps should not be directly in line with 
the wrist pin holes. 

4. Coat the piston rings and piston 
skirt with clean motor oil before install¬ 
ing the cylinder. Oil the cylinder bore 
lightly. Compress the piston rings with 
the fingers or with a ring compressor 
while the cylinder is lowered over the 
piston. Take extreme care that the rings 
enter the bore before the cylinder is low¬ 
ered. 


Bottom End 


CONNECTING RODS 

The connecting rods are of the two- 
piece type, having a bolted cap to hold 
the big end bearing. The small end has a 
pressed-in bush. The rods ride side-by- 
side on the crankshaft. 

It is possible to remove the rods with 
the engine in the frame. If, however, the 
big end bearings show more than normal 
wear, the crankshaft must be removed for 
inspection and service. 


The following procedure is for the re¬ 
moval of the rods. If replacement of the 
big end bearings only is desired, they are 
accessible after removing the oil pan and 
oil pipe. Top end removal is not neces¬ 
sary. 

Removal 

1. Drain the engine oil. Remove the 
oil pan. 

2. Remove the cylinder heads, cylin¬ 
ders, and pistons. Remove the oil pump 
filter screen assembly and the oil pipe. 

3. Some models have locking tabs on 
the rod nuts. If these are fitted, bend 
them back. Remove the rod nuts. Pull off 
the rod cap and remove the rod. Remove 
the other rod in the same manner. 

NOTE: Keep the individual rod as - 
semhlies separate. Rods and caps are 
not interchangeable. 



m 


4 & 

4 

Con rod assembly 

Inspection 

1. If replacement of the bushing is 
necessary, drive the old one out of the 
rod with a punch. Press in the new bush¬ 
ing, drill the oil hole, and ream it to the 
correct size of 22.020-22.041 mm 
(0.8669-0.8678 in.) 

2. If the big end bearings are damaged 
in any way, the crankpin should be mea¬ 
sured for possible wear to determine the 
size of the replacement bearings. This 
necessitates removing the crankshaft. 

The crankpin must have an almost 
mirror-like finish. If any imperfections 
are noticed, it must be ground and the 
correct oversized bearings fitted. 

3. Big end bearing clearance should 
be 0.011-0.061 mm (0.0004-0.0024 in.) 
for all models except the 850T/T3, which 
is 0.030-0.054 mm (0.0012-0.0.0022 in.). 

CAUTION; Some 850T and all T3 
models have specially treated (har¬ 
dened) crankpins which must not be 
ground down for the fitting of over¬ 
sized bearings . Be sure to check with a 
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\l< asinine i rankpin diameter 


\/e/<> Cuzzi </< tiler, u ho is firmitlvd 
it ith a list oj 5-501' machines fitted with 
these cmnk\. 

-1. II the erankpiu is regroutid, the 
shoulder relief radius must he* restored. 
This should he 1.5 mm (0.059 iu.) lor the 
V700, V750, and \ 850; 2.0-2.5 mm 
(0.078-0.090 in.) for the 750 Sport and 
8501' models without hardened trank- 

pins. 

5. With tin* rods assembled on the 
erankshalt, check the lateral movement. 
II the hearings are in good condition, this 
should he* 0.011-0.001 nun 
(0.0004-0.002*4 in.) 

6. Cheek the eon rod side clearance. 
Thin should he* 0..3-0.5 mm (0.012-0.020 
in.). 

7. Cheek that the rod is not bent. The 
hit; and small ends must he within 0.03 



( linking rnrl lateral movement 


Crunkpin Diameters (750 Sport). 




I’wirr use 


(Vigirmt 

o:U Kim 

0 ’UHi mm 

0.7(i2 mm 

Dwwrtfr 

0 010 IK 

(</ 020 mi 

(0.0JO in.) 

i ) V) 3-13 004 mr 1 

1J 720- 13 740 mm 

4 3 475-4^3 4S6 mill 

43.221-43 232 mm 

1 7 40— 1 7 32 in ) 

l 1 720-1 722 in.) 

( 1 710-1.712 in.) 

t 1.700-1.702 in.) 


Crunkpin Diameters ( S 50 T3): 





t'niirrfize 


l >/i«nmi 

Diamrti-r 

O 2.U mm 

10 mom) 

O SOS mm 
<0 020 in ) 

0.702 mm 
(0 030 (n ) 

13lue mark on shoulder 
of ll\ wheel side: 

1 1 00S-14.01 1 mm 
( 1 7339-1 7311 m ) 

' 




13.754-43.706 mm 

43.500-43.512 mm 

43.246—13.258 mm 

White mark on shoulder 
of Ik wheel side: 

44 01 1—14 .020 mm 
( 1 7341-1.7348 in.) 

( 1.7240-1.7241 in.) 

( 1.7139-1.7144 in.) 

( 1 7039-1.7044 in.) 



Measuring rot? sale clearance 

mm (0.0012 in.) of true, or the rod must 
he replaced. 

8. II new rods are fitted, they should 
he weighed complete with hearings, 
holts, and nuts. Hod assemblies must he 
w ithin 3 g ol eac h other. If a difference 
greater than this is noted, select another 
rod for use*, until the weights are 
matched. 


Connerling rod .mcl cap correct!} assembled note 
milled edge ot rod and cap 

Installation 

1. Be sure* the big end hearing is w ell 
lubricated before fitting. New rod nuts 
should always he used. 

2. When installing the rods, ensure 
that the oil hole on the side faces u/j- 
i cards for the left-hand cylinder's rod, 


Big l.ml Hearings. 
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- 1) 0( 5 >0 0 0057 IS m 
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0 07-0 0707 tin) (0 07 5 30-0 07574 in ) 

2 012 -2 051 uu«i 

0 08030-0 08074 in ) 


( rankpin Diana ft rs \7tX) \ 7V) \ S>0 


run* • It i •— 
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o v»s *ii> it r *>2 ***‘ 
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/ OJf, mm 

It O HI Ml I 

1 tlM 110 dim 1 75')- t < 7 - ’) mm 

1 "42s » 7 • •» 1 "_2-v 1 72 o 

1 * 505 H 52-5 ill i 1-3 251- 13 271 mm 
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and downwards for the right-hand cylin¬ 
der’s rod. 

3. When fitting the rod caps, ensure 
that the milled side of the cap is adjacent 
to the milled side of the rod. On some 
models numbers are printed on one side 
of the cap and the rod, and these must 
align. 

4. Torque the rod nuts to 33-35 ft lbs 
for 750 Sport and 850T/T3 models ; 25 ft 
lbs on other models. 


Timing Chest 


V700, V750, V850 
Disassembly 

Although it is possible to remove the 
timing gears without removing the 
engine from the frame, a special tool will 
be needed to set the valve timing if this is 
done. Refer to the “Valve Timing” sec¬ 
tion if such a tool is available. If it is not, 
removal of the engine is necessary. 

1. Remove the engine from the frame. 

2. Remove the generator belt cover 
and belt. The belt can be removed by 
withdrawing the three bolts which se¬ 
cure the outer half of the driving pulley. 

3. Secure the clutch assembly with the 
special tool (No. 12911801) or a suitable 
substitute, then remove the nut which 
secures the inner half of the generator 
driving pulley and remove the pulley 
half. Then mount either the special tool 
(No. 12905300 which is indicated by No. 
24 in the accompanying illustration), or a 
suitable substitute, to the pulley hub and 
remove the crankshaft nut. 



Removing the pulley huh 


4. Remove the screws which secure 
the timing cover to the crankcase, then 
remove the cover. Tap the cover gently 
with a wood block and hammer to break 
its seal, if necessary. Remove the seal 
ring from the cover if necessary. 

5. Remove the cam wheel securing 
nut, then remove the cam wheel. The 
clutch should still be secured as directed 
in Step No. 3 by the special tool (16). 

6. Remove the oil pump gear from its 
tapered shaft with the pump gear puller 
(No. 32906302 which is indicated by No. 
15 in the accompanying illustration) or a 
suitable substitute. The clutch must be 
secured by the special tool (16). 

7. Remove the crankshaft timing gear 
from the end of the crankshaft. The gear 
is a keyed on press fit and must be pulled 
with a suitable puller. 



Removing the earn wheel nut 


3. For models with gear-driven valve 
timing, the rest of the procedure is essen¬ 
tially the same as outlined above for the 
V700, V750, and V850. (See Step 4 and 
following). It is necessary to prevent the 
crankshaft from turning, and this may be 
accomplished by locking the transmis¬ 
sion output shaft in place, or by removing 
the transmission and using the special 
clutch holding device (No. 12911801). 

4. On models with chain-driven tim¬ 
ing, remove the sprocket nuts and pull off 
the sprockets together. 

Assembly 

1. Assembly is the reverse of disas¬ 
sembly. 

2. Refer to the “Valve Timing” sec¬ 
tion, following, to install the gears or 
sprockets correctly. 

3. When installing the timing cover, a 
guide is available to prevent damage to 
the oil seal. 



Removing llit* oil pump gear 
Assembly 

1. Assembly is in the reverse order of 
disassembly. 

2. Consult the “Valve Timing” section 
for instructions on installing the three 
timing chest gears. 

3. When installing the timing cover, 
some provision must be made to protect 
the seal ring. This is easily done by using 
the special tool (No. 12908300). 

4. Install and adjust the generator belt 
as described in “Maintenance.” 

750 SPORT, 850T/T3 

Early models of this series are fitted 
with the same type of gear drive assem¬ 
bly as the V700, V750, and V850. Later 
models have a chain-driven assembly. 
Disassembly 

Remove the engine from the frame. 

2. Remove the alternator cover. De¬ 
tach the alternator brush spring from the 
brush. Remove the screws which secure 
the stator and remove it. Remove the 
rotor alien bolt. Use the special puller 
(No. 14906600) to remove the alternator 
rotor. 


Clutch 


ALL MODELS 
Removal 

1. Remove the engine from the frame. 
Unbolt the transmission unit. 

2. Secure the starter ring gear using ei¬ 
ther the factory tool (No. 12911801 which 
is indicated by No. 16 in the accompany¬ 
ing illustration) or a suitable substitute. 





Removing the starter ring gear 

Remove the bolts which secure the ring 
gear to the flywheel, then remove the 
clutch assembly. 

NOTE: The holts must be removed 
evenly in a crossed pattern to avoid 
deforming the pressure plate. 

3. Remove the bolts which secure the 
flywheel, which serves as a clutch hub to 
the crankshaft, and remove the flywheel. 

The springs should be pressure tested 
to check their efficiency. The following 
are the specificiations: 

V700 

With the spring compressed to 20 mm 
(0.7874 in.), the load should be 16± 10% 
kg (35.27 ±10% lbs). 

With the spring compressed to 17 mm 
(0.6692 in.), the load should be 24 ± 10% 
kg (52.9 ±10% lbs). 
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Installation 


4. Hcmovc the cam tappets from the 
crankcase. 

NOTE: Mark the tappets so that they 

rati be installed in their original loca¬ 
tions. 

5. Remove the oil pan. Unholt and re¬ 
move the oil pipe and the oil pump filter 
screen assembly. Remove the oil pump. 

6. Unholt and remove the connecting 
rods. 

7. Remove the camshaft flange (timing 
side) and take out the cam. 

8. Remove the flywheel side crank¬ 
shaft flange holts, and use the special tool 
(No. 12913600) to remove the flange from 
the housing. Remove the crankshaft. 

9. Remove the timing side flange from 
the crankcase. 


1. Assembly is basically in the reverse 
order of disassembly. 

2. Secure the flywheel to the crank¬ 
shaft by means of bolts and lockwashers, 
then torque the bolts down to 30 ft lbs. 

3. Insert the clutch springs into their 
housings in the flywheel, then mount the 
pressure plate so that the punch-marked 
tooth on the pressure plate is in align¬ 
ment with the arrow marked on the fly¬ 
wheel. 

NOTE: There is an arrow on the fly¬ 
wheel which indicates TDC and which 
series as a reference mark for assem¬ 
bling the clutch pressure plate. 

4. Mount the clutch dismantling and 
assembling tool (No. 12906500 which is 
indicated by No. 21 in the accompanying 
illustration) on the crankshaft, screwing it 
down enough so the clutch plates and 
ring gear can be so positioned that the 
securing bolts can be screwed down into 
the flywheel. The flywheel’s motion must 
be blocked by using either the factory 
tool (No. 12911801) or a suitable substi¬ 
tute. Tighten ring gear bolts to 22 ft lbs. 
Remove the dismantling and assembling 
tool. 


installing iht* starter ring gear 

NOTE: The purpose of the disman¬ 
tling and assembling tool is to prop¬ 
erly align the teeth of the plates in the 
hub so the bolts will be able to be 
turned down into the flywheel. 

5. Complete the assembly in the re¬ 
verse order of disassembly, then adjust 
the clutch. 

C RAXKS11A FT AND CAMSHAFT 
Removal 

1. Remove the engine from the frame. 
Remove the transmission. 

2. Remove the cylinder heads, cylin¬ 
ders, and pistons. Remove the timing 
chest and the gears or sprockets therein. 
Refer to the appropriate proceeding sec¬ 
tions. 

3. Remove the clutch assembly and 
the flywheel. Remove the distributor 
shaft (generator models) or the points as¬ 
sembly and housing with shaft (alternator 
models). 


C'lulcli assembly 


OTHER MODELS: 

With the spring compressed to 20 nun 
(0.7874 in.), the load should be 21 it 25% 
kg (46.3 ±25% lbs). 

With the spring compressed to 17 mm 
(0.6692 in.), the load should be within 
28.7-29.7 kg (64.6-66.8 lbs). 

5. Each friction plate should be 8 mm 
(0.3149 in.) thick as measured at a point 
on which there is friction material and 
the plates must be replaced if worn down 
to 7.5 nun (0.2953 in.). 


Removing (hr main hearing II.mgr 
Inspection 

1. Measure the diameter of the timing 
and flywheel side main bearing journals, 
and then the inside diameters of the main 
bearings. Two measurements should be 
made of each journal, 90° apart, to check 
for ovalization. 


Measuring main hearing diameter 
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Rearing clearances must be within the 
following limits: 

Crankshaft-to-timing side main bear¬ 
ing: 0.025-0.057 mm (0.00098-0.00224 
in.). 

Crankshaft-to-flv wheel side main bear¬ 
ing. 0.030-0.068 ’mm (0.00118-0.00270 
in.). 

2. If the bearing clearances are not 
within the proper limits, new bearings 
should be fitted. If the journals are scored 
or are not within the standard values 
given, thev should lx* ground dow n, anti 
undersized bearings fitted. This must be 
done according to the following specifi¬ 
cations. 
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a. Diameter of flywheel side main 
bearing journal: 



Vndcrsi 

ZC 


Original 

Diameter 

0.2 mat 
(0.007*7 in.) 

0 4 mm 
(0.0157 in.) 

0.0 mm 
(0.02362 in.) 

0.8 mm 
(0.0314 9 in.) 

53.970 mm 
(2.1248 in.) 

53.770 mm 
(2.1169 in.) 

53.570 mm 
(2.1090 in.) 

53.370 min 
(2.1013 in.) 

53.170 mm 
(2.0930 in.) 

53.951 jnm 
(2.1240 in.) 

53.751 mm 
( 2 1162 in.) 

53.551 mm 
(2.1033 in.) 

53.351 nini 
(2.1001 in.) 

53 151 mm 
<2.0926 in.) 

1). Diameter of the timing side bear¬ 
ing journal: 



Vndersiz 

e 


Original 

Diameter 

0 2 HUM 
(0.007*7 in ) 

0 4 mm 
(0.0157 t in.) 

0.6 mm 
(0.02362 in.) 

0.8 mm 
10.03149 in.) 

37.975 mm 
( 1.4951 in.) 

37.775 mm 
( 1.4872 in.) 

37.575 mm 
( 1.4793 in.) 

37.375 mm 
(1.4715 in.) 

37.175 mm 
(1.4636 in.) 

37.959 mm 
( 1.4944 in.) 

37.759 mm 
(1.4866 in.) 

37.559 mm 
( 1.4787 in.) 

37.359 mm 
( 1 4707 in.) 

37.159 mm 
(1.4629 in.) 


e. Inside diameter of flywheel side 


main bearing: 


Original 

Diameter 


Undersize 


0.2 nun 
(0.00787 in.) 

0 4 mm 
(OOIS74 in ) 

0 6 m na 
(0 02J62 in ) 

0 8 mm 
(0.031 J9 in.) 

54.000 mm 

53.800 nun 

53.600 mm 

53.400 mm 

53.200 nun 

(2.1260 in.) 

(2.1171 in.) 

(2.1102 in.) 

(2.1024 in.) 

(2.0945 in.) 

54.019 mm 

53.819 nun 

53.619 inm 

53 419 mm 

53.219 mm 

(2.1267 in.) 

(2.1188 in.) 

(2.1109 in.) 

(2.1031 in.) 

(2.0952 in.) 

d. Inside 

diameter of timing side 



main bearing: 






U ndersize 


OrigiruiJ 

0.2 mm 

0.4 mm 

0 6 mm 

0.8 mm 

Diameter 

(0.00787 in.) 

(0.01574 in ) 

(0.02362 in.) 

(0.03149 in.) 

38.000 mm 

37.800 mm 

37 .600 mm 

37 400 mm 

37.200 mm 

( 1.4961 in.) 

(1.4883 in.) 

( 1 4803 in.) 

( 1.4725 in.) 

( 1.5646 in.) 

38.016 mm 

37.816 min 

37 616 mm 

37.416 mm 

37.216 mm 

(1.4967 in.) 

( 1.4889 in.) 

(1.4809 in.) 

( 1.4731 in.) 

(1.5652 in.) 


NOTE: Replacement main bearings 
come already mounted in their flanges. 

3. If the crankshaft journals are ground 
to an undersize, the relief radius must be 
restored. This should be 3 mm (0.118 in.) 
for the flywheel side and 1.5-1.8 mm 
(0.058-0.070 in.) for the timing side. 

4. Check the dimensions of the cam¬ 
shaft bearing journals against the inside 
diameters of the housings against the fol¬ 
lowing specifications. 


V700, V750, 

V850: 




Camshaft Journals 
Diameter 

Housing in Crankcase 
Diameter 

Fiffing 

Clearance 

Timing side 

46.975-47.000 mm 
(1.8494-1.8504 in.) 

47.025-47.064 mm 
(1.8511-1.8529 in.) 

0.025-0.089 mm 
(0.0009-0.0035 in.) 

Flywheel side 

31.975-32.000 mm 
(1.2588-1.2598 in.) 

32.025-32.064 mm 
(1.2607-1.2623 in.) 

0.025-0.089 mm 
(0.0009-0.0035 in.) 
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750 Sport, H50T/T3: 



CdwiJio/f fourwih 
Diameter 

J/ousmg in Crankmse 
Diameter 

Fiffing 

Clearance 

Timing suit* 

•I6.9S I-IT.000 mm 
( t.814-1.8504 in.) 

47.025—47.050 mm 
(1.8511-1 8521 in.) 

0.025-0.066 mm 
(0.0009-0.0026 in.) 

Fly wheel side 

31 S94-32 000 mm 
( 1.259-1 260 m.) 

32.025-32.050 mm 
(1.2607-1.26IS in.) 

0.025-0.066 mm 
(0.0009-0.0020 in.) 


5. Inspect the tappets for signs of 
wear, storing, or other damage, and re¬ 
place them ii necessary. Slight score 
marks can be removed with fine emery 
paper. The tappet-camshaft contact area 
must be perfectly smooth or both compo¬ 
nents will wear out quickly. The tappets 
must move smoothly in their guides with 
no hesitation or binding, and the guides 
must not be scored or worn. Oversized 
tappets are available, and the guides 
must be reamed to the proper size if 
these are going to be used. Compare tap¬ 
pet and guide sizes against the following 
specifications: 


Assembly 

1. The use of new oil seals is recom¬ 
mended, regardless of the apparent con¬ 
dition of the original seals. New woodruff 
keys should also be used. 

2. All components should be coated 
with plenty of clean engine oil during the 
assembly procedure. This is especially 
critical of bearing surfaces. 

3. Mount and secure the timing side 
main bearing and flange assembly. 

4. Install the crankshaft, then the fly¬ 
wheel side main bearing and flange. The 
lubrication passages in the flange must 
be aligned with the passages in the 
crankcase, and the seal in the flange 
should be protected during installation 
with a guide (Tool No. 12912000). 



Mounting tin* lt\ wheel suit* main hearing II.mgr 
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5. The remainder of the assembly pro¬ 
cedure is the reverse of disassembly. 

Refer to the “Valve Timing” section 
following to properly install the timing 
gears or sprockets. 


Valve Timing 


CJIMX DRIVES' TIMIS’G 

I. Correct valve timing is easily ob¬ 
tained by aligning the marks on the 
crankshaft and camshaft sprockets when 
the sprocket and chain assembly is in¬ 
stalled. 

GEAR DRIVES' TIMIS'G 

V700, V750, V850 

The intake valve opens at 24° BTDC 
and closes 58° ABDC; the exhaust valve 
opens at 58° BBDC, and closes 22° 
AT DC. 

1. Adjust the tappets to 0.5 mm (0.0195 
in.). Rotate the flywheel until its timing 
m.irk is in alignment with the liming 
mark on the crankcase. 

2. Mount a degree wheel on the fly¬ 
wheel in such a manner that the zero on 
the degree wheel, the arrow on the fly¬ 
wheel, and the line o! the crankcase are 
all aligned. (See (A) on the accompany ing 
illustration.) 



liming marks aligned (Chain-driven timing) 



Degree wheel aligned lor valve timing (All except 
S|>ort) 

3. Rotate the flywheel 122° (the dis¬ 
tance indicated by (B) in the illustration) 
in the direction of normal engine opera¬ 
tion until the exhaust valve of the left- 
hand cylinder begins to open. 

4. At this point, the only timing gear 
which should be installed is the oil pump 
gear. Mount the crankshaft timing gear 
on the crankshaft, then, using a screw¬ 
driver, rotate the camshaft coun¬ 
terclockwise until the rocker arm on the 
exhaust valve of the left hand cylinder 
begins to touch the valve. 

5. Mount the cam wheel on the cam¬ 
shaft in such a manner that the dowel 
slots in the camshaft and cam wheel will 
align without necessitating moving the 
crank or camshaft, and insert the pin. 

NOTH It is a good idea, when install¬ 
ing ncu nears. to mark the teeth which 
are engaged in the cam wheel and the 
crankshaft timiiifi g ear, and the point 
on the wheel where it is keyeil to the 
shaft with a daub of paint for future 
reference 



1 D of C u iila 

O D of Toii/icI% 

Fining 

Clearance 

Original 

22.021-22.000 mm 
(0 8669-0.8661 in.) 

22.000-21.979 mm 
(0.8661-0.9046 in.) 

0-0.042 mm 
(0-0.0016 in.) 

Oversize 0.05 mm 

(0.0019 m.) 

22.071-22.050 mm 
(0.8688-0.8680 in ) 

22.050-22.029 mm 
(0.8680-0.8672 in.) 

0-0.012 mm 
(0-0.0016 in.) 

0.10 mm 
(0 0039 in.) 

22.121-22.100 mm 
(0.8708-0.8700 in.) 

22 100-22.079 mm 
(0.8700-0.8692 in.) 

0-0.012 mm 
(0-0.0016 in.) 
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Decree wheel alignment for vaht* liming (Y7 Sporl) 




Marking the gears for future reference 

6. Adjust the tappets to their correct 
specifications. 

750 Sport 

The following procedure applies to 
Sport models with gear-driven timing. 

The camshaft specifications are as fol¬ 
lows: intake salve opens 40° BTDC, 
closes 70° ABDC; exhaust valve opens 
63° BBDC, closes 29° AT DC. 

1. Set all valves to a clearance of 0.5 
mm (0.019 in.). Rotate the flywheel until 
the arrow on it aligns with the projection 
on the crankcase (clutch side). This posi¬ 
tions the right-hand cylinder at TDC, 
with both valves closed. 

2. Fit a degree wheel to the flywheel, 
aligning the TDC mark of the degree 
wheel with the flywheel arrow and the 
crankcase projection. 

3. Turn the flywheel 117° in a coun¬ 
terclockwise direction. At this point, the 
exhaust valve for the right-hand cylinder 
will begin to open once the timing is cor¬ 
rectly set. 

4. Install the oil pump gear; then fit 
the crankshaft timing gear and secure it. 
Use a screwdriver to turn the camshaft in 
a counterclockwise direction until the 
right cylinder's rocker arm just touches 
the exhaust valve. 


5. Carefully install the camshaft gear 
so that the dowel pin can he inserted into 
the camshaft without moving either the 
crankshaft or the camshaft. 

6. Mark the teeth of the gears that 
engage, and the position of the dowel pin 
on the camshaft gear with daubs of paint 
to facilitate any future retiming. Secure 
the camshaft gear. 

7. Set the valve clearance to 0.22 mm 
(0.0086 in.). Check the opening and clos¬ 
ing of the valves against the cam specifi¬ 
cations. 

Alternate Method 

A special tool is designed lor this job to 
transfer the timing marks on the fitted 
camshaft gear to a new replacement. 

1. Remove the timing gears. 

2. Insert the pin of the special tool (no. 
12913800, 25 in the illustration) into the 
camshaft gear slot. Loosen the tool’s bolt, 
and turn the arm so that it indicates the 
two marked teeth on the cam gear. 
Tighten the bolt, and remove the tool 
from the old gear. 

3. Fit the tool to the new replacement 
camshaft gear, inserting the pin into each 
of the five slot until the notch on the 
tool’s arm will bracket two gear teeth per¬ 
fectly. 


4. Mark these two teeth with paint. 
Also mark the slot into which the tool’s 
pin was inserted. 

5. If the crankshaft gear is being re¬ 
placed as well (it should be il the cam 
gear was worn or damaged), copy the 
index mark onto the replacement gear by 
counting the number of teeth between 
the gear’s keyway and the marked tooth. 

6. Install the crankshaft gear, then the 
cam gear, inserting the pin into the 
marked slot, and ensuring the marked 
teeth of the two gears engage when the 
engine is rotated. 

NOTE: It is important that the cam¬ 
shaft not he disturbed while the gears 
are removed if this procedure is used. 


Transmission 


The V700 and V750 u$e a four-speed 
transmission, while a five-speed is found 
on the 750 Sport and 850 models. 

REMOVAL AXD DISASSEMBLY 
Four-Speed Models 

1. Drain the transmission oil. 
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Shifter inner body assembly 



Four-speed transmission assembled 


2. Remove the engine and transmis¬ 
sion unit from the frame, remove the 
starter, and unbolt the transmission irom 
the crankcase. 

3. Remove the clutch release lever 
and shifter. 

4. Disengage the tab washer on the 
layshaft nut (if fitted), then use special 
factory tools Xos. 12907100 and 
12905400 to hold the layshaft in place 
and remove the nut. 


Removing the layshaft lockring 

5. Remove the layshaft spacer and 
the speedometer drive gear, taking care 
not to loose the ball. 

6. Remove the shifter cover screws, 
then remove the cover assembly which 
includes the shaft, sector, return spring 
and offset adjusting screw. 

7. Remove the gearbox cover mount¬ 
ing screws and cover, then remove the 
clutch outer body, clutch cage, and clutch 
push-rod. Tap the cover with a wood 
block and hammer, if necessary, to loosen 
it. 


8. Remove the clutch inner body cir¬ 
clip, the oil pick-up plate, the drain plug, 
and the pawl and spring which are 
housed in the drain plug. 

9. Remove the gear control cam plate 
and the shifter inner body assembly, 
which includes the plungers, pawls, and 
pawl springs. 

10. Remove the shifter drum rod, dis¬ 
engage the shifter forks from the drum 
grooves, then remove the drum. 

11. Remove the shifter fork shaft, then 
disengage and remove the forks from the 
layshaft sliding gears. 


10 

n 

12 

13 

14. 

15 

16 . 

17 

18 

19 

20 
21 . 
22 

23 

24 
23. 



Georshift pedal screw 
l h operation shoft, c/w lever 
Georshift operating rod cotter pin 
Gearshift rod pins wosher 
Gearshift control rad pin 
Adjusting an rod nut 
Georshift rod fork 
Georshift rod 
Rod C w forks 
lever to cronkcose screw 
Gearsh ft operating lever 
Shifter guo d nut 
Starter pm return spring 
Camplote 


29. 

30. 

31 

32 


33 

34 

35 

36 

37 


l/h selector plunger 
Selector plunger pawl 
Plunger spring 
Selector drum rod 
Shim 0.6 mm (0 023 in.) 
Shim 0 8 mm (0 031 in.) 
Shim 1 mm {0.039 in.) 
Sh.m 1.2 mm (0.047 in.) 
Oil pick up Cup 
Fork operating shaft 
Gear selector fork 
Geor bo* mom shoft 
Main shoft high geor end 
thrust washer 


40 Safety lock-ring wosher 

41. Spocer 

41/1. Tachometer geor retaining ball 

42. Adjusting wosher 

43. 1st geor c/w bushing 

44 1st gear bushing 

45. loyshaft circlip 

45/1. Thrust circlip to bush washer 

46. Sliding 1st and 2nd gear sleeve 

47 2nd geor c/w bushing 

48. 2nd and 3rd gear bushing 

49 3rd geor c/w bushing 

50 Sliding 3rd and high geor sleeve 

5). Top geor 


54 Clutch inner body circlip 

55. Inner clutch body 

56 Cush drive plate semi-collar 

57. Cush drive plate 

58. Cush drive spring 

59 Sliding muff 

60. Clutch shaft counter geor 

61 Guiding operating shaft bush 

62. Inner operating shaft bush 

63. Gearshift r/h lever 

64. R/h lever shoft 
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Kour-s]x*ed transmission components 
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12. Remove* the lay shaft assembly and 
disassemble it in the following order: 

a. Adjusting washer 

h. First gear 

c. Circlip 

d. Second gear 

e. Fourth gear floating hushing 

f. Fourth gear 

g. Thrust washer 

h. Third gear 

13. Remove the inainshaft assembly 
including the thrust washers and spacers. 

14. Remove the clutch shaft complete 
with the cush dri\e assembly, then re¬ 
move the two cush drive plate keepers, 
the cush dri\e plate, the cush drive 
spring, the sliding sleese, and the clutch 
shaft-to-inaiushaft driving gear. The easi¬ 
est way to disassemble this assembly is 
by clamping the shaft on a press or in a 
wood-jawed vise and using either the 
special tool (No. 12905 ( XX) which is indi¬ 
cated by No. 2-3 in the accompanying il¬ 
lustration , or a suitable substitute to 
compress the spring 



the gearbox and tin* layshaft seal from the 
gearbox cover. 

IN Remove, only il replacement is 
detmed necessary, the following heal¬ 
ings in tin- manner indicated; 

a. Remove (lie layshaft bearing. 

b. Remove the mamshalt bearing. 

t. Drift out »lie cl if (c b shaft healing 
with an appropriate di lit 

d. Remove the gearbox cover main 
shaft and clutch shaft bearings. 

e. Drift out tin layshaft bearing with 
an appropriate (frill. 

NOTE- Heating the ( lines to fil/nut 
150-1 f/S' (’ (i()0 iZO l ) u ill make le 
movAnu tin' heartn^H t nnhidernbh/ 
easier. 

Five Speed Models 

1 Follow steps 1-7 III the lour 
Speed Models" section The transom 
sron should be m its Neutral j/osition 



NOTE W hen l/jtjsen in/ the la /• hsjjt 
.•runt * '-of use the ’fjrfuil t'tfA* fie 
f**r use the \ -//) rather tluju 
th /* hi fed ip. lie f'/t/r S jM-t'd Mod 
m * • *re f > 1 2V/7 1 f /) 






TSZ 






\ » 



Stall (Irma /me*w; 


Its lamsing using a suitable point* <1 in 
slruinent, Me n turn the bushing In • I 
the/ dire/ firm and withdraw tie g* »ir, 
complete with roller • age -md bushing, 
to within /<»/ hi rig distare c of the shaft 
hofe 

b Rbe e your h ft thumb against tf»c 
spring loacfed stop pin to prevent It 
from springing off Into tie- * o%mo%, and 
at t)»e same time withdraw tin g< ar as 
• rnbly with y#/ur right hand 
* Remove da- stop pin and spring 
a> u- rrrbfy 

t, R(-move da* hr* adarr pfog from da 
itf p of da transmission lamsing and t* 
move tie- spring I fa ;/awJ will r> main m 
da- Inamng fo* re mo /al on)/ aft * r da * r# 
fi/e a* a rnbly ha* fa * n t^D n do//it 

7 Idem's*«- da t//* ws v/be h u • o* 
da ra .tr* 1 • nda ator i/• tfa faai- ng da r* 
rr . 0 ,. •' da raja j*or 

S Raonov* *’a f ifvr 'fr o a#«d rod 
*-/ r.g'a/phr of ’*a way • r< /da p fi 

c-a <r« *'/fa'! '/f* ,l a dfv "• a'»d 

'o //«*y rr- 't; . ,’a/fad * da 

g» •' V// so #l a"y '■ ay *a r< ;.!a*cj *, da «f 
'/fVg . dat. da /'a? 

f* »fa draw 

j b - •/ Uy»talt frv **a g* ar 
a< / * ' - • a * > e 1 *a Mb*** y 

a Dr* * a - g 

R ' gyc m -* r '«g' ^ * v *• 

' R ' • 3fis ar i • y 'l/vg a* w 

*» ' -aa'a-' '‘a 

a- R a ' >«.'**/ 
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f. Adjusting washers 

g. Fourth gear, roller cage, and 
bushing 

h. Fourth gear sliding dog gear 

i. Fixed sleeve on shaft 

j. Shim 

k. Third gear, roller cage, and bush¬ 
ing 

10. Remove the mainshaft assembly 
from the gearbox, taking care to note the 
positions of the shims for reassembly in 
their original positions. The mainshaft 
inner bearing race may be removed with 
either the special puller (No. 14928500 
which is indicated by No. 29 in the ac¬ 
companying illustration) or a suitable 
substitute. 

11. Bend back the locking tabs, then 
remove the clutch body retaining ring 
from the clutch side of the clutch shaft 
using either the special tools (Nos. 
14912800 and 14912600 which arc indi¬ 
cated by Nos. 27 and 28 in the accom¬ 
panying illustration) or suitable substi¬ 
tutes. 



Removing the retaining ring 


12. Remove the clutch fixed body, tak¬ 
ing care to note the position of the seals 
between the body and the bearing and 
the seals in the shaft groove. 

13. Remove the clutch shaft from the 
bearing taking care not to lose the oil 
scoop between the shaft and bearing. 

NOTE: Tap the end of the shaft gently 
with a soft mallet if it is reluctant to 
leave its seat. 

14. Remove the inner roller bearing 
race and the spacer nut from the clutch 
shaft using either the special puller (No. 
14928500 which is indicated by No. 29 in 
the accompanying illustration) or a suit¬ 
able substitute. 

15. Install the clutch shaft in a wood- 
jawed vise, then use either the special 
tool (No. 12905900), or a suitable substi¬ 
tute, to compress the spring enough so 
the keepers can be removed; then re¬ 
move the tool and slip ofT the cush plate, 
spring, sliding sleeve, and the intermedi¬ 
ate gear. 

NOTE: Use a sevendriver icith a daub 
of grease on its tip to remove the 
keei>er\. 

16 Remove the bearings from the 
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Removing the clutch shaft inner hearing race 

gearbox in the following manner, espe¬ 
cially if they have been secured with 
Loctite*: 

a. Place the gearbox in an oven and 
heat it up to 150-160° C (300-350° F). 

b. Remove the mainshaft roller bear¬ 
ing. 

e. Remove the mainshaft roller bear¬ 
ing outer race. 

d. Remove the clutch shaft seal, the 
lockplate securing bolts, and the lock- 
plate, then drift out the clutch shaft 
bearing. 

17. Remove the shifter merchanism 
from the transmission cover by carefully 
tapping the assembly free with a soft mal¬ 
let, then remove the shifter return spring, 
the spring guide pin, the operating 
pawls, the pawl return springs, and the 
shifter adjusting screw and locknut. 

If the pawls must be removed, do so by 
removing the pins with the aid of a 3—4 
mm (0.11-0.15 in.) tool; the pawl springs 
will come out with the pins. A 10 mm 
(0.39) reamer may be used to ream out 
the pawl housings. 

18. Remove the bearings from the 
gearbox cover in the following manner, 
especially if they have been secured with 
Loctite*: 

a. Place the cover in an oven and 
heat it up to 150-160° C (300-350° F). 

b. Remove the mainshaft bearing. 

c. Remove the clutch shaft bearing. 

d. Remove the layshaft seal and the 
lockplate securing screw, then remove 
the lockplate. 

e. Remove the layshaft bearing. 
IXSPECTIOX 

1. Inspect the fifth gear bushing re¬ 
tainer and spring for signs of wear, dam¬ 
age, or, in the case of the spring, a col¬ 
lapsed condition and replace them as 
necessary. The spring should show a load 
of 1.40 kgs (3.08 lbs) when compressed to 
a length of 8 mm (0.031 in.). 

2. Check the clearances between the 
layshaft ge.tr bushings and the shaft 
(Y700 and V750 models). The clearances 
should be as follows: 

a. The inside diameter of the first, 
second, and third gear bushings must 
be within 27.040-27.061 nun 
(1.0646-1.0655 in.). 


b. The outside diameter of the lay- 
shaftjmshing support for first, second, 
and third gears must be within 

26.987- 27.000 mm (1.0624-1.0630 in.). 

e. The bushing-to-layshaft fitting 

clearance must be within 0.040-0.074 
mm (0.0016-0.0028 in.). 

d. The inside diameter of the fourth 
gear floating bushing must be within 
20.007-20.028 mm (0.7877-0.7885 in.). 

e. T1 le outside diameter of the lav - 
shaft floating bushing support for 
fourth gear must be within 

19.987- 20.000 mm (0.7868-0.7874 in.). 

f. The bushing-to-layshaft fitting 
clearance must be within 0.007-0.041 
mm (0.0003-0.0016 in.). 

3. Check the clearances between the 
layshaft bushings and gears (V700 and 
V750 models). The clearances should be 
as follows: 

a. The outside diameter of the first, 
second, and third gear bushings must 
be within 31.060-31.099 mm 
(1.2228-1.2243 in.). 

b. The inside diameter of the first, 
second, and third gears must be within 
31.000-31.025 nun (1.2205-1.2214 in.). 

c. The negative clearance for the 
gear bushings must be within 
0.035-0.099 mm (0.0014-0.0039 in.). 

d. The outside diameter of the 
fourth gear floating bushing must be 
within 22.960-22.939 mm 
(0.9309-0.9031 in.). 

e. The inside diameter of the fourth 
gear must be within 23.021-23.000 mm 
(0.9063-0.9055 in.). 

1. The clearance between the fourth 
gear and its floating bushing must be 
within 0.040-0.082 mm (0.0016-0.0032 
in.). 

4. Inspect the clutch shaft assembly 
for signs of wear or damage and replace 
the necessary’ components. The sliding 
sleeve must be able to slide smoothly and 
freely and the engaging teeth must be 
devoid of chips, score marks, or other 
damage. 

5. Inspect the cush plate assembly, 
making sure that the retainer is not 
cracked or damaged, the plate grooves 
are not rough or damaged, and that the 
drive spring is not collapsed or damaged, 
and replace any parts as necessary. 

ASSEMBLY 
Four Speed Models 

1. Assembly is basically in the re¬ 
verse order of disassembly. Lubricate all 
parts, other than those surfaces on which 
a sealant is used, with clean oil as yon put 
them together and make certain that all 
parts are perfectly clean. 

2. Press all bearings into the cover 
and case using light applications ol 
GREEN Loctite* at your own discretion. 
Make absolutely certain th.it no Loctite* 
gets into the bearings. When installing 
the layshaft bearing in the case, make 
sure you use a bottom plate to protect the 
fourth gear floating bushing. 

CAUTION: The iMCtite * must be al¬ 
lowed to set for at least 12 hours be¬ 
fore you continue with the assembly. 

3. Install the clutch shaft seal ring on 
the gearbox. 



Moto Guzzi 


4. Install the mainshaft with the two 
thrust washers and the intermediate 
washer between the roller bearing and 
the fourth gear side of the shaft. 

5. Place the fourth gear, its floating 
bush, and the thrust washer on the bear¬ 
ing; then insert the assembled layshaft 
(except for the first gear) through the 
thrust washer and gear and into the bear¬ 
ing. 

6. Install the assembled clutch shaft 
assembly in the gearbox, using either the 
special tool (No. 12910700 which is indi¬ 
cated by No. 14 in the accompanying il¬ 
lustration) or a suitable substitute, to pro¬ 
tect the seal ring. 

NOTE: Failure to install the shaft cor¬ 
rectly will result in damage to the seal 
ring and eventual oil leakage on the 
clutch. 



Protect the seal before installing the clutch shaft 


7. Install the shifter forks to the two 
sliding dog gears, install the shifter drum, 
then insert the fork ends in the drum 
grooves. 

8. Slip the fork shaft through the 
forks, then mount the camplate on the 
shaft. 

9. Rotate the shifter drum until the 
shifter pawl enters the fourth gear posi¬ 
tion hole and the sliding dog gear 
engages the second gear. 

10. Install the assembled shifter inner 
body which includes the springs, 
plungers, and pawls. 

11. Slip the first gear and an adjusting 
washer on the layshaft. 

12. Install the oil pick-up plate and the 
neutral indicator unit in the gearbox; 
then mount the gearbox cover and a new 
cover gasket, making sure the indicator 
doesn’t interfere with the mating of the 
box and cover. A light coating of a gasket 
sealer may be used at your discretion. 

NOTE: When securing the cover 

screws, do so evenly in a cross pattern 

to avoid deforming the cover gasket. 

13. Mount the speedometer driving 
gear, spacer, and lockwasher on the lay- 
shaft; then install the lock ring using ei¬ 
ther the special tools (Nos. 12907100 and 
12905400) or suitable substitutes. Secure 
the ring by bending the locking tab in the 
lock ring slot. 

14. Assemble the sector quadrant and 
shifter shaft assembly, the shifter return 
spring and the offset adjusting screw, 


along with its washer and locknut, to the 
shifter cover; then mount the cover as¬ 
sembly using a new gasket and making 
sure that the quadrant is engaging the 
shifter inner body. A light coat of a gasket 
sealer may be used at your discretion. 
NOTE: When securing the cover, 
tighten the short and long screws 
evenly in a cross pattern to avoid de¬ 
forming the cover gasket. 

15. Mount the gear shifter operating 
lever on the shifter shaft, securing it by 
means of the two circlips which fit in the 
clutch shaft grooves. 

16. Install the clutch rubber tube, 
pressure rod, inner body, cage and outer 
body, and seal ring; then mount the 
clutch operating lexer to the gearbox by 
means of its pin and cotterpin. 

17. Check the shift mechanism. If 
shifting is not satisfactory, adjust by 
loosening the locknut and turning the ad¬ 
justing screw. This adjuster is located on 
the rear cover, above the clutch lever. 

Five Speed Models 

1. Assembly is basically in the re¬ 
verse order of disassembly. Lubricate all 
parts, other than those surfaces on which 
a sealant is used, with clean oil as you put 
them together and make sure that all 
parts are perfectly clean. 

2. When installing the bearings, it is 
recommended that a light coat of 
GREEN Loctite* be used on the outer 
races and bearing housings. Be very care¬ 
ful to avoid getting any Loctite* in the 
bearings and allow them to set for about 
12 hours before continuing with the as¬ 
sembly. Install the bearings as follows: 

a. Install the clutch shaft bearing 
into its gearbox housing. 

b. Press the outer layshaft bearing 
race into its gearbox housing. 

c Install the mainshaft bearing in 
its gearbox housing. 

d. Press the layshaft bearing in its 
housing in the gearbox cover. 

e. Install the mainshaft bearing in 
its cover housing. 

f. Install the clutch shaft bearing. 

3. Install the layshaft bearing re¬ 
tainers in the gearbox cover, making sure 
that they seat absolutely flush with the 
outer bearing races. Mill away any pro¬ 
jections which may prevent a perfect seal 
and use a light coat of green Loctite*, tak¬ 
ing care not to allow any of it to penetrate 
the bearing. 


NOTE: Use only the modified type re¬ 
tainers (part No. 14213802)for the best 
results. 

4. Install the clutchshaft seal in the 
gearbox. 

5. Install the layshaft seal in the gear¬ 
box cover. 

6. Install the selector shaft seal in its 
housing in the gearbox cover. 

7. Assemble the shifter body by in¬ 
serting the pawls and springs and secur¬ 
ing them to the shifter body with flexible 
pins; then install the shifter quadrant 
shaft, gear, and return spring to the 
shifter body and mount the assembled 
body to the gearbox cover. 

8. Shim up the mainshaft so the dis¬ 
tance between the cover bearing and the 
gearbox bearing is within 167.1-167.2 
mm (6.578-6.582 in.). Shims are available 
in the following sizes: 0.2, 2.1, 2.2, and 
2.4 mm (0.0788, 0.8274, 0.8668, 0.9456 
in.) and may be fitted on the gearbox end 
of the shaft with bronze spacers between 
them. The part numbers are given in the 
accompanying illustration. 

9. Press the mainshaft roller bearing 
inner race onto the shaft using either the 
special tool (No. 14928600 which is indi¬ 
cated by No. 40 in the accompanying il¬ 
lustration) or a suitable substitute. 


Installing the mainshaft inner bearing race 

10. Assemble the following compo¬ 
nents on the layshaft gearbox end: 

a. Slip the second gear bushing on 
the shaft so the bushing head faces the 
transmission cover. 
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Shimming the layshuit 


1). Fit the second gear roller cage on 
the second gear hushing, then mount 
the second gear on the cage so its en¬ 
gaging dogs are lacing the gearbox 
cover. 

c. Slip the third gear hushing on the 
shaft so its head faces the second gear, 
assemble the third gear roller cage on 
the hushing, then install the third gear 
on the roller cage so its engaging dogs 
are facing the gearbox. 

d. Place a shim on the shaft, install 
the fixed sleeve on the shaft with its 
stepped down end facing the third 
gear, then slip the third and fourth gear 
sliding sleeve onto the shaft with its 
stepped down end facing the third 
gear. 

e. Slip the fourth gear hushing on 
the shaft, install the roller cage on the 
hushing, then position the fourth gear 
on the 1 shaft so its engaging dogs face 
the sliding sleeve. 

11. Assemble the following compo¬ 
nents on the layshaft gearbox cover end: 

a. Slip the first and second gear en¬ 
gaging sleeves on the shaft. 

h. Position the first gear hushing on 
the shaft so its head faces second gear, 
fit the first gear roller cage on the hush¬ 
ing, then install the first gear on the 
roller cage. 

c. Position the seal in its groove in 
the shaft, then slip the fourth gear on 
the shaft so its stepped down end is fit¬ 
ted on the seal ring. 

12. Shim the layshaft on the fourth 
gear side until the distance between the 
shims and the fourth gear is within 
144.7-145.2 mm (5.692-5.715 in.). This 
can generally he accomplished with be¬ 
tween two and four shims. 

13. Mount the roller hearing on the 
fourth gear end of the layshaft, secure the 
out on the fourth gear end of the shaft hv 
hammering the nut tang with a chisel 
along the line of the shaft groove, then 
mount the assembled layshaft in the 
transmission housing. 

14. Assemble the first, second, third, 
and fourth gear shifting forks on the lay- 
shaft dog gears. 

15. Install the splint'd shifter drum, 
along with its shaft and a spacer, in the 
gearbox. Then look through the hole in 
the ratchet pawl to set* if the pawl hole is 
aligned with one of the six holes in the 
drum. If the holes are misaligned, re¬ 

1384 


place the spacer with larger or smaller 
ones until both holes are in perfect ac¬ 
cord. 

16. Position the nubs of the shifter 
forks in the drum grooves using either 
the special tool (No. 14929300 which is 
indicated by No. 41 in the accompanying 
illustration) or a suitable substitute. 



17. Temporarily secure the peg, 
spring, and cap in their gearbox housing. 

18. Slip the shifter fork retaining rod 
through the fork eyes. 

19. Mount and secure the neutral in¬ 
dicator to the gearbox, making sure that 
the blade contacts the button on the 
drum. 

20. Assemble the clutch shaft assem¬ 
bly in the following manner: 

a. Install the idle gear so its engag¬ 
ing dogs face the gearbox cover, then 
position the coupling sleeve so its en¬ 
gaging dogs face the idle gear. 

b. Slip the cush spring and spring 
plate on the shaft, then use either the 
special tool (No. 129059(H)), or a suit¬ 
able substitute, to compress the spring 
enough so two new keepers can be in¬ 
stalled 

c. Secure the spacer nut, then install 
the clutch shaft roller bearing inner 
race in the cover using either the spe¬ 
cial tool (No. 149286(H) which is indi¬ 



tnslalling llu* clutch shaft [waring inner race 


cated by No. 40 in the accompanying 
illustration) or a suitable substitute. 

d. Install, on the gearbox end of the 
shaft, the oil seal in its groove, and the 
oil scoop between the shaft and gear¬ 
box bearing; then mount the shaft as¬ 
sembly in the gearbox bearing and re¬ 
taining ring. 

21. Assemble the mainshaft assembh 
in the following manner: 

a. Mount the fifth gear roller cage 
and gear on the bushing, then slip the 
gear, cage, and bushing assembly on 
the splined portion of the shaft. 

b. Mount the spring in its drilling in 
the shaft, then position the stop pin on 
top of the spring. 

c. Depress the spring with the 
thumb ol your left hand while slipping 
the fifth gear assembly over it, then ro¬ 
tate the bushing to either the right or 
left until the stop peg seats into one of 
the bushing s six splines. 

d. Slip the fifth gear engaging sleeve 
and shifter fork onto the shaft, so the 
fork eye slips over the fork rod, then 
engage the fork mil) in the drum 
groove. 

22. Assemble the gearbox cover in the 
following manner: 

a Install the retaining washer on 
the shifter drum along with one nr 
more shims. 

h. Shift the drum into the neutral 
position, place a new cover gasket on 
the mating surface, mount the cover 
while tapping it lightly with a soft mal¬ 
let to properly seat all ol the shafts and 
mating surfaces, then lightly screw in 
the four cover screws. 

NOTE: A sparing application of a suit¬ 
able gasket sealer may he used at your 
own discretion, but make sure none of 
it gets inside the gearbox. 

c. Slip the shim, speedometer 
drive gear, and the drive gear stop ball 
onto the layshaft, then temporarily se¬ 
cure the layshaft securing nut. 

d. Mount either the special tool or 
any suitable Substitute which you can 
use to shift the transmission, onto tlu* 
shifter shaft. 
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Shimming the gearbox 


e. Loosen the locknut and rotate the 
adjusting nut on the rear cover until a 
suitable adjustment is achieved in 
which all gears, including Neutral, can 
be easily engaged. If ease of shifting 
cannot he attained, remove the gearbox 
cover and add or remove spacer shims 
from between the gearbox and the shift 
drum to alleviate shifting problems re¬ 
lated to First and Third gears, or be¬ 
tween the gearbox cover and the drum 
to alleviate shifting problems related to 
Second and Fourth gears. 0.6, 0.8, 1.0, 
and 1.2 nun (0.023, 0.031, 0.039, and 
0.047 in.) shims are available 

f. Remount the cover and recheck 
the gearbox operation. If all of the 
gears engage smoothly, including Neu¬ 
tral, secure the layshaft nut using ei¬ 
ther the special tools (Nos. 14905400 
and 12907100) or suitable substitutes, 
then hammer the nut with a chisel at 
the shaft groove to lock it into place. 

g. Secure the cover mounting 
screws, remove the tool from the 
shifter shaft, and mount and secure the 
shift lever on the shifter shaft. 

h. Secure the oil breather plug 
which serves to secure the gearbox 
spring and stop peg. 

23. Mount the bearing inner body seal, 
inner body, safety washer, and the inner 
body locking nut on the clutch shaft 
using either the special tools (Nos. 
14912800 and 14912600) or suitable sub¬ 
stitutes, then bend one of the locking tabs 
into one of the locknut grooves. 

24. When installing the clutch unit on 
the main shaft and gearbox cover, position 
the small rubber tube in the shaft, mount 
the inner body, mount the throwout bear¬ 
ing on the inner body, and mount the 
inner body and seal on the gearbox cover. 
Then slip the clutch pushrod into the 
operating shaft at the gearbox end, mount 


the release mechanism on the cover 
along with the adjusting screw and lock¬ 
nut and then, using cotters and pins to 
secure it, install the shifter lever return 
spring in its housing in the cover. 

25. Adjust the gearbox as described in 
the “Transmission Adjustment” section. 


Drive Box 


Disassembly 

l. Remove the drive box drain plug 
or cover and filler plug and allow the oil 
to drain. 


Piston and Cylinder Grade Dimensions 



Clast .A 

Class B 

Class C 

V700 

Piston 

79.952-79.958 mm 
(3.1477-3.1480 in.) 

79.958-79.964 mm 
(3.14SO-3.1482 in.) 

79.964-79.964 mm 
(3.1482-3.1485 in.) 

Cylinder 

80.000-80.006 mm 
(3.1496-3.1499 in.) 

80.006-80.012 mm 
<3.1499-3.1501 in.) 

80.012-80.018 mm 
(3.1501-3.1503 in.) 

V750 

Piston 

82.958-82.964 mm 
(3.2260-3.2262 in.) 

82.964-82.970 mm 
(3.2262-3.2264 in.) 

82.970-82.976 mm 
(3.2264-3.2266 in.) 

Cylinder 

83.000-83.006 mm 
(3.2677 3.2679 in.) 

83.006-83.012 inm 
(3.2679-3.2681 in.) 

83.012-83.018 mm 
(3.2681-3.2683 in.) 

750 Sport 

Piston 

82.458-82.464 mm 
(3.2463-3.2465 in.) 

82.464-82.470 mm 
(3.2465-3.2467 in.) 

82.470-82.476 mm 
(3.2467-3.2469 in.) 

Cylinder 

82.500-82.506 mm 
(3.24S0-3.2482 in.) 

82.506-82.512 mm 
(3.2482-3.2484 in.) 

82.512-82.516 mm 
(3.2484-3.2486 in.) 

VS50 , 850T/T3 

Piston 

82.968-82.974 mm 
(3.2664-3.2666 in.) 

82.974—82.980 mm 
(3.2666-3.2668 in.) 

82.980-82.986 mm 
(3.2668-3.2671 in.) 

Cylinder 

83.000-83.006 mm 
(3.2677-3.2679 in.) 

83.006-83.012 mm 
(3.2679-3.2681 in.) 

83.012-83.018 mm 
(3.2681-3.2683 in.) 
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Engine Specifications 


V 700 

Cylinder diameter: 

80 000-80.018 mm (3.1196-2 1503 in.) 

Piston diameters. 

—at piston top 
—Iwlosv top ring 
—Ih'Iosv 2nd ring 
—at recess Ih'Iosv oil scrapers 
—5 mm (0.196 in.) below top oil scraper recess 
—selection diameter at 18.5 mm (0.728 in.) over piston 
botlnm edge 
—at piston bottom 
—piston pin housing diameter 

79.600-79 650 mm (3.1338-3.1358 in. ) 

79 700-79.750 mm (3.1378-3.1397 in.) 

79 000-79.100 mm ( 3.1102-3.1141 in.) 
79.100-79 150 mm (3.1149-3.1161 in.) 

79 922-79 940 mm (3.1465-3.1472 in.) 

79 952-79.970 mm (3.1477-3.1484 in.) 
79.922-79.940 mm (3.1465-3.1472 in.) 

22 000-22.006 mm (0.8661-0.^663 in.) 

Piston pin diameter 

22.001-22.006 min (0.86614-0 86634 in.) 

Mainshaft diameter, flywheel side 

53.970-53.951 mm ( 2.1218-2.1210 in.) 

Mainshaft diameter, timing side 

37.975-37.959 mm ( 1.4951-1.4944 in.) 

I/D of main hearings c/vv flange: 

—fix wheel side 
—timing side 

54 000-54.019 mm (2.1260-2.1268 in.) 
38.000-38.016 mm (1.4961-1.4967 in.) 

Undersize range of main hearings available as 
spare parts: 

0.2 nun ( 0.00787 in. ) 

0.1 min (0.01574 in.) 

0.6 mm ( 0.02362 in. ) 

0.8 mm (0.03149 in.) 

Crankpin diameter 

44.013-44.033 mm (1.7328-1.7336 in.) 

Diameter of con-rod big end bearing housing 

47.130-47.142 mm ( 1.8559-1.8574 in.) 

Original thickness of con-rod bearings 

1.531-1.513 mm (0.06039-0.06070 in.) 

Oversize range of big end hearings 

0.254 mm (0 010 in.) 

0.508 mm (0.020 in.) 

0.762 mm (0.030 in.) 

1.016 mm (0.040 in.) 

I/D of small end hushing (after pressing in): 

22.020-22.041 mm (0.8669-0.8677 in.) 

I/D nf camshaft housings in crankcase 
—timing side 
—flv wheel side 

17.025-47.064 mm ( 1.8511-1.8529 in.) 
32.025-32.061 mm (1.2607-1.2623 in.) 

Diameter of camshaft journals 
—timing side 
—flywheel side 

46.975- 17.000 mm ( 1.8494-1.8501 in.) 

31.975- 32.000 mm (1.2585-1.2598 in.) 

Diameter of tappet guides 

22.021-22.000 mm (0.8669-0.8661 in.) 

O/D of original tappet 

22 000-21.979 min (0.8661-0.9046 in.) 

Tappet oversize range 

0,05 and 0.10 mm (0.0019 and 0.0039 in.) 

I/D of rockctr arms 

15.032-15.059 mm (0.5918-0.5929 in.) 

Diameter of rocker arms spindles 

14 983-14 991 nun ( 0.5899-0.5903 in. ) 

I/D of inlet and exhaust salve guide housings 

1 1 000-1 1 018 mm (0.5512-0 5519 in.) 

O/D nl inlet and exhaust salve guides (original) 

( spares ) 

I 1 DO 1-14.075 nun (0.5537-0.5541 in.) 

II 107-11 118 mm ( 0 55511-0.55545 in. ) 

1/D ol inlet and exhaust salve guides (after picvsing-in) 

8 000-8.022 min (0.3149-0.3158 in.) 

Diameter o( inlet valve stem 

Diameter nl exhaust v.dse stem 

7 972-7.987 mm (0 3138-0.3144 in.) 

7 965-7.9SO mm (0.3136-0.3112 in.) 

Diameter nf inlet salve head 

Di.imet< r nf exhaust sake head 

38 1-38.G mm ( I 5118-1.5197 in.) 

31 1-31 6 mm ( 1 3543-1.3622 in.) 
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2. Remove the rear wheel. 

3. Remove the four nuts or holts 
which‘secure the drive lxix and remove 
the box along with the shaft and sleeve. 

4. Remove the drive shaft from the 
sleeve, the two circlips from the shaft, 
and the sleeve from the bevel pinion. 

5. Remove the drive box gasket and oil 
seal. 

6. Bend back the locking tab then, 
using either the special tool (No. 
12907100 which is indicated by No. 18 in 



Removing the bevel pinion lockring 


the accompanying illustration) or a suit¬ 
able substitute, remove the lock-ring 
which secures the bevel pinion. 

7. Remove the bearing housing, then 
further disassemble it by removing the 
bevel pinion, both bearings, the shims, 
and the spacer. 

8. Remove the housing-to-drive box 
gasket and seal ring. 



Removing the roller hearing outer race 


9. Bend back the locking tabs, re¬ 
move the eight bolts which secure the 
flange to the drive box, then remove the 
flange. Remove the seal ring and bearing 
from the flange. 

10. Remove the gaskets from between 
the flange and shim, and from between 
the shim and drive box. 

11. Remove the internally toothed 
sleeve and bevel crown from the rear 
wheel coupling, then remove the bevel 
crown gear from the sleeve by removing 
the lockwashers and holts. 

12. Remove the roller bearing stop 
screw, plate, bearing cage, and the inner 
race, then remove the outer race by using 
either the special puller or a suitable sub¬ 
stitute. 
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Engine Specifications (cont.) 


V750 and V850 


Cylinder diameter: 


83.000-83.018 mm (3.2677-3.2683 in.) 


Piston diameters: 

—at piston top 82.600—82.G50 mm (3.2520—3.2538 in.) 

—below top ring * 82.700—82.750 mm (3 2558—3.25;8 in.) 

—below 2nd ring 82.000-82.100 mm (3.2283-3.2322 in.) 

—at recess below nil scrapers 82.100-82.150 mm (3.2322—3.2342 in.) 

—5 mm (0.196 in.) below top oil scraper recess 82 928-82.946 inm (3.2648-3.2655 in.) 

—selection diameter at 18.5 mm (0.728 in.) over piston 

bottom edge 82.958—82.976 mm (3.2660—3.2667 in.) 

—at piston bottom 82.928—82.946 mm (3.2648—3.266o in.) 

—piston pin bousing diameter 22.000-22.006 mm (0.8661-0.8663 in.) 


Piston pin diameter 

22.001-22.006 mm (0.86614-0.86634 in.) 

Mainshnft diameter, flywheel side 

53.970-53.951 mm (2.1248-2.1240 in.) 

Mainshaft diameter, timing side 

37 975-37.959 mm ( 1.4951-1.4944 in.) 

1/D of main hearing c/w Hange: 

— flywheel side 
— timing side 

51 000-54.019 mm (2.1260-2.1268 in.) 
38.000-38.016 mm ( 1.4961-1.4967 in.) 

Undersize range of main bearings available as 
spare parts: 

0.2 mm (0.00787 in.) 

0.4 mm (0.01574 in.) 

0.6 mm (0 02362 in.) 

0.8 mm (0.03119 in.) 

Crankpin diameter 

4 1.013-44 033 mm (1.7328-1.7336 in.) 

Diameter of con-rod big end bearing housing 

47.130-47.142 mm (1.8559-1.8574 in.) 

Original thickness of con-rod bearings 

1.534-1.543 mm (0 06039-0.06070 in.) 

Oversize range of big end bearings 

0.254 mm (0.010 in.) 

0.508 mm (0.020 in.) 

0.762 mm (0.030 in.) 

1.016 mm (0.010 in.) 

I/D of small end bushing (after pressing in): 

22 020-22 011 mm (0.8669-0.8677 in.) 

1/D of camshaft housings in crankcase 
—timing side 
—flywheel side 

47 025-47.064 mm (1.8511-1.8529 in.) 
32.025-32.064 mm (1.2607-1.2623 in.) 

Diameter of camshaft journals 
—timing side 
—flywheel side 

46.975- 47.000 mm (1.8494-1.8504 in.) 

31.975- 32.000 mm (1.2588-1.2598 in.) 

Diameter of tappet guides 

22.021-22.000 mm (0.8669-0.8661 in.) 

O/D of original tappet 

22.000-21.979 mm (0.8661-0.9046 in.) 

Tappet oversize range 

0.05 and 0.10 mm (0.0019 and 0.0039 in.) 

I/D of rocker arms 

15.032-15.059 mm (0.5918-0.5929 in.) 

Diameter of rocker arms spindles 

14.9S3-14.994 mm (0.5899-0.5903 in.) 

1/D of inlet and exhaust valve guide housings 

14 000-14.018 mm (0.5512-0.5519 in.) 

O/D of inlet and exhaust valve guides (original) 

(spares) 

14.064-14.075 mm (0.5537-0.5541 in.) 

14.107—14.1J8 mm (0.55541-0.55545 in.) 

1/D of inlet and exhaust valve guides (after pressing-in) 

8.000-8.022 mm (0.3149-0.3158 in.) 

Diameter of inlet valve stem 

Djameter of exhaust valve stem 

7.972-7.987 mm (0.3138-0.3144 in.) 
7.965-7.980 mm (0.3136-0.3142 in.) 

Diameter of inlet valve head 

Diameter of exhaust valve head 

40.8- 41.0 mm (1.605-1.615 in.) 

35.8- 36.0 mm (1.409-1.417 in.) 


13. Remove the roller bearing cage re¬ 
taining ring, drive box oil seal, wheel-to- 
drive box spacer, and the level plug and 
gasket. 

14. If you wish to remove the univer¬ 
sal double joint, gaiters, and bands, you'll 
have to either remove the engine and 
transmission assemblies from the frame 
or remove the swing arm assembly. 

Assembly 

1. Assembly is in the reverse order of 
disassembly. Use new gaskets, seals, and 
lockwashers. 

Refer to the “Engine Torque Specifica¬ 
tions Chart.” 

2. Replace the oil drain plug, position 
the rear wheel-to-drive box spacer and 
press the drive box oil seal into place. 

3. Install the bearing cage retaining 
ring, roller bearing outer race, bearing 
cage, and inner race, then secure the 
bearing stop screw and plate. 

4. Assemble the bevel crown to the 
internally toothed sleev e by means of the 
securing bolts and locking tabs. 

5. Press the bearing and seal ring into 
the drive box Hange, position new gas¬ 
kets on the drive box and box Hange, then 
mount the flange to the box. 

NOTE: Do not secure the locking tabs 
until a fter the bevel gear adjustment is 
performed as directed in the “Bevel 
Gear Adjustment" section. 

6. Install the front bearing, bearing 
spacer, distance adjusting shims, and the 
rear bearing into the bearing housing. 

7. Mount the spacer shim and adjust¬ 
ing shims onto the bevel pinion and slip 
the pinion shank into the bearing hous¬ 
ing, then secure it with a lock-ring and 
lock-ring safety washer using either the 
special tool (No. 12907100) or a suitable 
substitute. 

NOTE: After the bevel gear adjust¬ 
ment is carried out , secure the lock- 
ring by bending the lockwasher lock¬ 
ing tab . Consult the “Bevel Gear Ad¬ 
justment” section for additional infor¬ 
mation. 

8. Secure the bearing housing and 
bevel pinion to the drive box by means of 
the securing nuts and washers. 

NOTE: This must not be done until the 
bevel gear adjustment is carried out as 
directed in the “Bevel Gear Adjust¬ 
ment ” section. 

9. Install the ball bearing to the 
swing arm and secure it with a circlip. 

10. Install the double joint in the 
swing arm bearing and fit the gaiters and 
bands over the joint. The bands should 
be used to secure the gaiters on the swing 
arm side only. 

NOTE: If the engine and transmission 
have been removed from the frame , the 
front side of the gaiters must be se¬ 
cured when installed in the engine and 
trans m iss io n assembly. 

11. Position the circlips in their 
grooves in the drive shaft, then install the 
shaft into the double joint and bevel 
drive sleeve. 

12. Insert the splined portion of the 
bevel pinion into the sleeve and secure it 
without locking the four bolts and lock- 
washers which secure the drive box to 
the swing arm. Then insert the rear 
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Engine Specifications (cont.) 


750 Sport 

CvUnder diameter. 

82 300-82 516 inm ( 3.2480-3 2186 in.) 

Piston diameter 

82 156-82 476 mm (3 2463-3.2-469 in.) 

Piston pin diameter 

22 000-22 00-1 mm (0 8661-0.8663 in.) 

Piston pm hole diameter 

22.000-22 006 mm (0.8661-0,8663 in.) 

Mtiiuslmll diameter, ll\wheel side 

53 951-53.970 mm (2 1210-2.12 IS in.) 

Muimh.dt diameter, timing side 

37.959-37.975 mm ( 1.4944-1.4951 in.) 

1/D of main hearings c/w 1 hinge 
—Il\ wheel side 
—timing side 

54 000-51.019 nun (2.1260-2.1268 in.) 

38 000-38.016 mm ( 1.4901-1.4967 in.) 

Undersize main hearings available 

0 2 mm (0.00787 in.) 

0.4 mm (0.01574 in.) 

0.0 mm (0.02302 in.) 

0.8 mm (0.03149 in.) 

Crankpin diameter 

13.893-43.994 mm (1.730-1.732 in.) 

Original thickness of con-rod hearings 

1.537-1.513 mm (0.0604-0.0607 in.) 

Diameter of con-rod big end hearing housing 

17.130-47.142 mm ( 1.8559-1.8574 in.) 

Oversize range of big end bearings 

0.251 mm (0.010 in.) 

0.508 mm (0.020 in.) 

0.762 mm (0.030 in.) 

1/D of small end hushing (after pressing in) 

22.025-22.015 mm (0.8670-0.8678 in.) 

!/D of camshaft housings in crankcase 
—timing side 
—flywheel side 

47.025-47.050 mm (1.8511-1.8529 in.) 
32.025-32.050 mm (1.2607-1.2623 in.) 

Diameter of camshaft journals 
—timing side 
—flywheel side 

16.9S4-47.000 mm (1.814-1.850 in.) 
31.894-32.000 mm (1.259-1.260 in.) 

Diameter of tappet guides 

22.021-22.000 mm (0.8669-0.8661 in.) 

O/D of original tappet 

22 000-21.979 mm (0.8661-0.9016 in.) 

Tappet oversize range 

0.05 and 0.10 mm (0.0019 and 0.0039 in.) 

1/D of rocker arms 

15.032-15.059 mm (0.5918-0.5929 in.) 

Diameter of rocker arms spindles 

14.983-14.994 mm (0.5899-0.5903 in.) 

I/D of inlet and exhaust valve guide housings 

14.000-14.018 mm (0.5512-0.5519 in.) 

O/D of inlet and exhaust valve guides (original) 

(spares) 

14.064-14 075 mm (0.5537-0.5541 in.) 
14.107-1 1.118 mm (0.55541-0.55515 in.) 

1/D of inlet and exhaust valve guides (after pressing-in) 

8.000-8.022 mm (0.3149-0.3158 in.) 

Diameter of inlet valve stem 

Diameter of exhaust valve stem 

7.972-7.987 mm (0.3138-0 3144 in.) 
7.965-7.980 mm (0.3136-0.3142 in.) 

Diameter of inlet valve head 

Diameter of exhaust valve head 

40.8— 11.0 mm (1.605-1.615 in.) 

35.8- 30.0 mm ( 1.409-1.417 in.) 

850T/T3 

Cylinder diameter: 

83.000-83.018 mm (3.2677-3 2683 in.) 

Piston diameter 

82.968-82 9S6 mm (3 2664-3 2671 in.) 

Piston pin diameter 

22.000-22 001 mm (0.8661-0 8603 in.) 



Correct year engagement 



Pinion loo deep in crown 



Crown lm> far from pinion 

wheel spindle through the loft-h;uu! side 
of the swing arm and into the drive box, 
then secure the four bolts and remove the 
spindle. 

13. Replenish the drive box oil supply. 

BEVEL GEAR ADJVSTMEXT 

1. Adjust the pinion-to-erovvn clear¬ 
ance of the bevel gear set to 0.010-0.015 
mm (0.0039-0.0059 in.). Make sure the 
meshing surfaces of the gears are in 
proper contact. 

2. Check for correct teeth contact in 
the following manner: 

a. Coat the crown teeth with lead 

oxide, then rotate the pinion while 
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Engine Specifications (cont.) 


Piston pin hole diameter 

22.000-22.006 mm (0.8661-0.8663 in.) 

Mainshaft diameter, flywheel side 

53.951-53.970 mm (2.1240-2.1248 in.) 

Mainshaft diameter, timing side 

37.959-37.975 mm (1.4944-1.4951 in.) 

I/D of main bearings c/w flange 
—flywheel side 
—timing side 

54.000-54.019 mm (2.1260-2.1268 in.) 
38.000-38.016 mm (1.4961-1.4967 in.) 

Undersize main bearings available 

0.2 mm (0.00787 in.) 

0.4 mm (0.01574 in.) 

0.6 mm (0,02362 in.) 

0.8 mm (0.03149 in.) 

Crankpin diameter 
—Blue mark 
—White mark 

44.008-44.014 mm ( 1.7339-1.7341 in.) 
44.014-14.020 mm (1.7341-1.7344 in.) 

Original thickness of con-rod bearings 

1.537-1.543 mm (0.0604-0.0607 in.) 

Diameter of con-rod big end bearing housing 

47.130-47.142 mm (1.8559-1.8574 in.) 

Oversize range of big end bearings 

0.254 inm (0.010 in.) 

0.508 mm (0.020 in.) 

0 762 mm (0.030 in.) 

I/D of small end bushing (after pressing-in) 

22.025-22.045 mm (0.8670-0.8678 in.) 

I/D of camshaft housings in crankcase 
—timing side 
—flywheel side 

47.025-47.050 mm (1.8511-1.8529 in.) 
32.025-32.050 mm ( 1.2607-1.2623 in.) 

Diameter of camshaft journals 
—timing side 
—flywheel side 

46.984-47.000 mm (1.814-1.850 in.) 
31.894-32.000 mm ( 1.259-1.260 in.) 

Diameter of tappet guides 

22.021-22.000 mm (0.8669-0.S661 in.) 

O/D of original tappet 

22 000-21.979 mm (0.8661-0.9046 in.) 

Tappet oversize range 

0.05 and 0.10 mm (0.0019 and 0.0039 in.) 

I/D of rocker arms 

15.032-15.059 mm (0.5918-0.5929 in.) 

Diameter of rocker arms spindles 

14.983-14 994 mm (0.5899-0.5903 in.) 

1/D of inlet and exhaust valve guide housings 

14.000-14.018 mm (0.5512-0.5519 in.) 

O/D of inlet and exhaust valve guides (original) 

(spares) 

14.064-14.075 mm (0.5537-0.5541 in.) 
14.107-14.118 mm (0.55541-0.55545 in.) 

I/D of inlet and exhaust valve guides (after pressing-in) 

8.000-8.022 mm (0.3149-0.3158 in.) 

Diameter of inlet valve stem 

Diameter of exhaust valve stem 

7.972-7.9S7 mm (0.3138-0.3144 in.) 
7.965-7.980 mm (0.3136-0.3142 in.) 

Diameter of inlet valve head 

Diameter of exhaust valve head 

40.8- 41.0 mm (1.605-1.615 in.) 

35.8- 36.0 mm (1.409-1.417 in.) 


keeping the crown braked so the rota¬ 
tion will take place under load, so con¬ 
tact marks will appear on the coated 
surface of the crown. 

b. Make sure that the contact is cor¬ 
rect by comparing it with the accom¬ 
panying illustration. If the contact 
marks are incorrect, go onto the next 
step. 

3. If the contact pattern is not correct, 
consult the following steps and illustra¬ 
tions to arrive at a solution: 

NOTE: After adding or removing 
shims, readjust the pinion-to-crown 
clearance before rechecking the con¬ 
tact pattern. 


a. Excessive contact at the bottom of 
the tooth flank indicates that the pinion 
is too deeply inserted in the crown and 
this may be remedied by reducing the 
numbef of adjusting shims, or ^y using 
a thinner shim. 

b. Excessive contact at the heel of 
the tooth indicates that the crown is too 
far from the pinion and this may be 
remedied by increasing the number of 
shims, or by using a thicker shim. 

c. Excessive contact at the crest of 
the tooth indicates that the pinion is 
too far from the crown and this may be 
remedied by increasing the number of 
shims, or by using a thicker shim. 



Crown too close to pinion 



Pinion too far from crown 


Engine Torque Specifications 

Part Torque (ft lbs) 


Cylinder head 750 Sport, 850T/T3: 29-32 

V700, V750, V850: 27 

Rocker arm shaft bolts 4.2-5.7 

Connecting rod nuts 750 Sport, 850T/T3: 33-35 

V700, V750, V850: 25 

Flywheel bolts 30 

Crankshaft bearing flanges 22 

Ring gear bolts 22 

Camshaft flange bolts 22 

Camshaft gear/sprocket nut 108 

Oil pump screws 22 

Filter screen cover plate 7 

Filter screen housing 22 

Oil pipe bolts 22 

Hollow oil delivery bolts 11-16 

Gearbox bearing retainer bolt 7 

Lavshaft securing nut 115-129 

Filler cap, gearbox 22 

Level and Drain plugs, gearbox 14 

Gearbox nut, 24 mm hex 50-57 

Filler cap, drive box 22 

Level and drain plugs, drive box 18 

Drain plate alien bolts, drive box 7 

Bevel gear bearing retainer nut, 

36 mm hex, drive box 129-144 

Crown wheel bolt, 13 mm hex 31 

Flange bolts 18 

Drive box securing nuts, 13 mm hex 25 


d. Excessive contact at the top land 
of the tooth indicates that the crown is 
too close to the pinion and this may be 
remedied by reducing the number of 
shims, or by using thinner shims. 
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Assembling iht* drive box 







46. 

Flonge 

10 

Swing orm 

30 

Boll beoring 

47 

Flange fixing bolt lock plote 

n. 

Reor damp screw 

31. 

Reor drive box 

48 

Drive box flonge 

12. 

Clomp screw wother 

32. 

Drive box oil filler plug 

49 

Flange to-tpocer ond spocer-to drive box gosket 

13. 

Cop nut 

33 

Oil filler plug gosket 

50 

Shim 0 8 mm (0.031 in.) 

14 

Spindle nut 

34 

Oil level ond droin plug 


Shim 0 9 mm (0 035 in.) 

15. 

Spacer 

35 

Oil level ond droin plug wother 


Shim 0.1 mm (0 039 in.) 

16 

Support spindle 

36 

Bevel geor retaining nut 


Shim l.l mm (0.043 in.) 

17 

Spindle teal 

37 

Drive box bolts nut 


Shim 1 2 mm (0.047 in.) 

IB. 

Toper roller beoring 

38 

Toper roller in houting beoring 


Shim 1.3 mm (0 051 in.) 

19 

Drive box to twing orm bolt 

39 

Housing beoring 

51. 

Seol 

20 

Drive box bolts wosher 

40. 

Drive box to-beoring houting gosket 

52. 

Bevel geor to-journal bolt 

21. 

Wheel drive complete, reor 

40/1 

Reor drive box teol 

53. 

Bevel geor bolts to-journol beoring lock plote 

22 

Rubber gaiter 

41. 

Beoring housing gasket 

54 

Boll beoring 

23 

lorge gaiter-to-drive box band 

42 

Bearings distance piece 

55. 

Journal beoring 

24 

Smoll gaiter to drive box bond 

43 

Spocer to beoring shim 

56 

Roller beoring 

25. 

laythoft to drive tholt double joint 


Bevel geors spocer shim 

57. 

Coge retoining ring 

26 

Drive tholt 

44 

Bevel set spacer 

58 

Seol 

27 

Drive tholt ond bevel drive tleeve 


Bevel set spacer 

59 

Bearing stop plote 

26 

Drive tholt ond bevel gears teal 


Bevel set spocer 

60. 

Roller bearing stop plate screw 

29. 

Ctrelip 

45 

Bevel geor set 

61. 

Flange securing screw washer 
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Lubrication System 


Oil Pump 


GEAR DRIVEN TIMING 
Removal 

1. Remove the alternator or generator 
drive belt and pulley. Drain the oil. Re¬ 
move the timing case cover. Remov e the 
oil pump gear using tool No. 32906302. 
Refer to the “Engine and Transmission” 
section for detailed procedures. 

2. Unbolt and remove the oil pump. 

3. If removal of the filter screen assem¬ 
bly is desired, remove the oil pan, the oil 
pipe (if necessary), and unbolt the filter 
assembly. 



Lubrication system components: A. oil pipe; B, fil¬ 
ter; C. pressure relief valve; D, oil pump 


4. The oil pipe incorporates the oil 
pressure relief valve. Disassembly of this 
valve should not be undertaken as it will 
affect the pressure at which the valve 
opens. 

Inspection 

1. Measure the width of the pump 
gears and replace them if worn past their 
serviceable limit. The gears should be 
15.983-15.994 mm (0.6293-0.6297 in.) 
wide. 


2. Measure the depth of the gear hous¬ 
ing in the pump body and replace the 
unit if it is worn greater than its service¬ 
able limit of 16.000-16.027 mm 
(0.6299-0.6309 in.). The areas to be mea¬ 
sured are indicated in the accompanying 
illustration. 




Checkins oil pump gear clearance 

3. Measure the outside diameter of the 
pump gears and replace them as a set if 
worn past their serviceable limit of 

25.993- 25.980 mm (1.0233-1.0227 in.). 

4. Measure the inside diameter of the 
gear housings within the pump body and 
replace the unit if worn past their ser¬ 
viceable limits of 26.000-26.033 mm 
(1.0236-1.0249 in.). 

5. Cheek the clearance between the 
pump gear shafts and the supports upon 
which they ride in the pump body. The 
outside diameter of the gear shafts should 
be within serviceable limits of 

11.994- 11.983-11.994 mm (0.4717- 
0.4722 in.), and the inside diameter of 
the supports should measure 12.000- 
12.018 mm (0.4724-0.4731 in.). The 
clearance between the supports and 
the shafts must be within 0.006-0.035 
mm (0.00023-0.00137 in.) or the worn 
components must be replaced. 



Installation 

1. Soak the oil pump in clean motor oil 
before installation. 

2. Reverse the removal procedure, 
using new gaskets where applicable. 
Torque the oil pump and filter assembly 
bolts to 22 ft lbs. 

CHAIN DRIVEN TIMING 

Removal 

1. Drain the oil. Remove the alternator 
and the timing case cover. Remove the 
timing sprockets and chain. Refer to the 
“Engine and Transmission” section for 
detailed procedures. 

2. Unbolt and remove the oil pump. 

3 If removal of the filter screen assem¬ 
bly is desired, remove the oil pan, the oil 
pipe (if necessary), and unbolt the filter 
assembly. 

4. The oil pipe incorporates the oil 
pressure relief valve. Disassembly ol this 
valve should not be undertaken, as it will 
affect the pressure at which the valve 
opens. 

NOTE: On some models the oil pipe 

and the pressure relief valve are incor¬ 
porated into the oil pan casting. 

Inspection 

1. The oil pump fitted to chain timing 
models is similar in operation to that 
found on the other machines, except that 
a double needle bearing is installed on 
the pump driven shaft. This is necessary' 
because of the tension exerted by the 
chain on the oil pump sprocket. 

2. Check the width of the pump 
gears. Thev should be 13.973-14.000 mm 
(0.5501-0.5511 in.). 

3. Check the depth of the gear hous¬ 
ings in the pump body. Standard value is 
14.032-14.075 mm (0.5524-0.5541 in.). 

4. Outside diameter of the pump 
gears should be 26.250-26.290 mm 
(1.0335-1.0350 in.). 

5. The diameter of the gear housings 
in the pump bodv should be 
26.340-26.390 mm (1.0370-1.0390 in.). 

6. The outside diameter of the bear¬ 
ing race is 21.989-22.002 mm 
(0.8657-0.8662 in.). 

7. The diameter of the bearing hous¬ 
ing in the pump body should be 
21.072-21.993 mm (0.8296-0.8659 in.). 

8. The inside diameter of the bearing 
race should be 9.990-10.002 mm 
(0.3933-0.3938 in.). 

9. Check the diameters of the pump 
shafts, 9.985-10.000 mm (0.3931-0.3937 
in.). 

10. Replace any parts which are not 
within the limits given. 

Installation 

1. Soak the oil pump in clean motor oil 
before installation. 

2. Reverse the removal procedure, 
using new gaskets where applicable. 
When installing the timing sprocket as¬ 
sembly, refer to the “Valve Timing” sec¬ 
tion of “Engine and Transmission” to en¬ 
sure that this is set correctly. 
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Oil pump dimensions (chain-driven liming) 



Oil pump components (gear-driven timing) Oil pressure solenoid (A) 


3. Torque the oil pump and filter as¬ 
sembly bolts to 22 ft lbs. 


Oil Pressure Relief Valve 


The relief valve is mounted on the oil 
pipe inside the crankcase on most mod¬ 
els. or in the oil pan casting on models 
with a cartridge type oil filter. 

This is a maintenance-free item, which 
must be replaced if it fails to function 
properly. 

The relief valve opens whenever oil 
pressure exceeds the prescribed rating. 
When the valve opens, the pressure 
drops and the* valve will stay open until 
pressure* returns to normal. 

The standard maximum pressure is 
35.6—42.7 psi (2.5-3.0 kg/sq cm) lor the 
TOOcc engine, and 51.0-60.0 psi (3.9—4.2 
kg/sq cm) for all 750 and 850cc models. 

Disassembly of the* relief valve* must 
not la* undertaken as it will affect the 
operation of the valve. 
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Oil Breather 


Situated on the top of the crankcase be¬ 
tween the cylinders, the oil breather box 
contains a diaphragm held closed by a 
spring. When the oil pressure relief valve 
opens, the excess pressure is discharged 
into the breather box. The oil mist is sep¬ 
arated out: the oil returning to the crank¬ 
case, and air released into the atmo¬ 
sphere. 

If the machine has not been used lor 
some time, it is possible for deposits to 
form on and eventually clog the breather 
diaphragm. This will result in oil leak¬ 
ages due to tin* lack of venting. If this is 
noted, remove the fuel tank, disconnect 
all of the lines running to the breather, 
remove the securing bolt, and remove the 
breather. 

By means of a stiff, thin, rod inserted 
into the main breather box tube, check 
that the diaphragm is free to move. If it is 
not, soak the box in a suitable solvent 
until the diaphragm can be freed. 


Oil Pressure Solenoid 


A crankcase-mounted solenoid is fitted 
which is connected to a warning light to 
indicate whether proper oil pressure is 
being maintained. 

The warning light should go out as 
soon as the engine is started. If it does 
not, or if it comes on while running, stop 
the engine immediately , and determine 
the cause of oil pressure failure. 


Oil Lines 


External oil lines which feed tin* cylin¬ 
der heads should be chocked for cracks or 
abrasion damage periodically, and re¬ 
placed if even minor damage is noted. 

Breather lines are rubber and should 
be inspected for dry-rotting or cracking, 
and replaced as necessary. 
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Oil Pump Specifications 


Gear-Driven 
Gear width 

Depth of housing in pump body 

Gear outside diameter 

Gear housing inside diameter 

Gear shaft outside diameter 

Shaft support inside diameter 

Clearance between shafts and supports 

Chain-Driven 
Gear width 

Depth of housing in pump body 
Gear outside diameter 
Gear housing inside diameter 
Bearing race outside diameter 
Bearing housing diameter 
Bearing race inside diameter 
Pump shaft diameter 

Oil Pressure 
V700 

All other models 


15.983- 13.994 mm (0.6293-0.6297 in.) 
16.000-16.027 mm (0.6299-0.6309 in.) 
25.993-25.980 mm (1.0233-1.0227 in.) 
26.000-26.003 mm ( 1.0236-1.0249 in.) 

11.983- 11.994 mm (0.4717-0.4722 in.) 
12.000-12.018 mm (0.4724-0.4731 in.) 
0.006-0.035 mm (0.0023-0.0137 in.) 


13.973-14.000 mm (0.5501-0.5511 in.) 
14.032-14.075 mm (0.5524-0.5541 in.) 
26.250-26.290 mm ( 1.0335-1.0350 in.) 
26.340-26.390 mm (1.0370-1.0390 in.) 
21.989-22.002 mm (0.8657-0.8662 in.) 
21.072-21.993 mm (0.8296-0.8659 in.) 
9.990-10.002 mm (0.3933-0.3938 in.) 
9.985-10 000 mm (0.3931-0.3937 in.) 


35.6-42.7 psi (2.5-3.0 kgs/sqcm) 
54.0-60.0 psi (3.8—4.2 kgs/sq cm) 


Fuel System 


The V700 uses a carburetor with a sep¬ 
arate float bowl. All other models are 
equipped with Dell’Orto concentric float 
bowl carburetors featuring an accelerator 
pump, except for a very few 1973 or 1974 
machines which were fitted with Amal 
Concentric carburetors. 


Dell’Orto Carburetors 


NOTE: X uni hers in the text refer tv 

parts labelled in the exploded views of 

the carburetors. 

V700 

Removal 

1. After ensuring that the fuel pet- 
cocks are “off,” remove the float bowl 
drain plug (22) to drain off the gas, catch¬ 
ing it in a suitable container. 

2. Remove the spring clip (2) from the 
carburetor cap ring nut (1), then unscrew 
the nut and remove the cap (3), and the 
spring, slide, and needle (4, 5, 6) as an as¬ 
sembly. 

3. Disconnect the fuel feed line from 
the float bowl. Alternately, remove the 
banjo bolt (18), banjo (19), and filter 
screen (20) from the float bowl. 

4. Unscrew the choke assembly (16). 

5. Loosen the manifold clamp screw 
and remove the carburetor. 

Disassembly 

1 If disassembly of the throttle slide 
assembly is desired, compress the slide 
spring to disengage the throttle stop rod 
from the slide. The components can then 
be separated. 

2. Remove the float bowl banjo if this 
has not yet been done, removing the 
filter screen, then the float bowl cap (17), 
float and needle (23, 24). 

3. Remove the float bowl securing bolt 
(10), venturi block (6/1), pilot air screw 


and spring (7), pilot jet (8), and main jet 
(13), and jet holder and needle jet (14). 



Carburetor components (V700). See text for refer¬ 
ences 

Assembly and Installation 

1. Use new gaskets and o-rings. 

2. When installing the pilot air screw, 
turn it in until it bottoms lightly, then 
back it out 1-1 Vi turns. 

3. When fitting the carburetor, be sure 
it is positioned vertically. Check throttle 
action and check for fuel leaks before 
starting the machine. 

750 AXD 850 MODELS 
Removal 

1. Removal of the gask tank is recom¬ 
mended to facilitate carburetor removal. 
Remove the air cleaner, if fitted. 

2. Ensuring that the fuel petcocks are 


“off,” disconnect the fuel feed line at the 
carburetor. 

3. Remove the two screws (8) which 
secure the carburetor cap (13) and pull 
out the throttle slide assembly. 

4. If a cable-operated choke is fitted, 
remove the screw (1) and pull out the 
choke assembly carefully. 

5. Loosen the manifold clamp screw 
(22) and pull off the carburetor, handling 
it carefully, as there is gas in the float 
bowl. 



Garburetor components (All except 
for references 


V700). See text 
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Disassembly 

1 Disassembly of the throttle slide 
comjxments is easily accomplished by 
return mu the return spring from its seat 
on the slide and disengaging the cable. 
To remove the needle, push the clip out 
with a screwdriver Note needle clip po¬ 
sition before this is done. 

2. On models with a lever-operated 
choke, remove the securing screw (l)and 
carefuIK pull out the choke assembly 
(2. 3). 

3. Remove the fuel feed banjo screw 
(39), the banjo (37), and filter screen (38). 

4. Remove the float howl nut (31). 

5. Unscrew and remove the main jet 
and accelerator pump assembly (23-29). 
It is not necessary to disassemble these 
comixinents for routine cleaning. If re¬ 
placement of the main jet is desired, it 
may be unscrewed from tin* accelerator 
pump assembly without disturbing the 
other comjxments. 

6. Remove the float bowl (44). 

7. Pull out the float pivot pin (42), and 
lift off the float (41) and float needle (36). 

8. Remove the needle jet (34). Un¬ 
screw the pilot jet (35) and the starter jet 
(32). 

9. Remove the pilot screw (4) and the 
throttle stoj) screw’ (6) and their springs. 

Assembly and Installation 

I The use ol new' gaskets and o-rings 
is recommended, although they may be 
reused if undamaged. 

2. When installing the pilot screw-, 
turn it in until it bottoms lightly, then 
back it out the number of turns indicated 
in the “Carburetor Specifications*’chart. 

3. When installing the carburetor, be 
sure it is jxrsitioned vertically. 

4. The throttle slide consists of two 


Removing the float assemhh 



Removing the main jet and accelerator pump 
assembly 


parallel plates. This must be installed so 
that the smaller of the plates faces away 
from the engine. 

5. Check throttle action and check for 
fuel leaks before starting the machine. 


Concentric Carburetors 


A few- late model machines may be fit¬ 
ted with Amal Concentric carburetors. 
Disassembly ol the unit will be clarified 
by referring to the exploded view* pro¬ 
vided. 


Petcocks and Fuel Lines 


1. The electrovalve needs no mainte¬ 
nance If it is operating correctly, there 
will be a distinct “click” when the igni¬ 
tion key is turned. 

2. The manual petcock should be 
operated from time to time to check 
oiteration. If the “reserve” jmsition has 
not been used for extended periods of 
time, it is possible that quantities of 
water may accumulate in the bottom of 
the gas tank. Disconnect the fuel line at 
the manual petcock to check operation in 
all three jxisitiuns. When in tin* “Off” 
position, the petcock must stop fuel flow 
completely, or replacement is in order. 

3. Both petcocks are equipped with a 
fuel filter screen. At extended intervals, 
they should he removed from the gas 
tank, and the filters washed in solvent to 
remove any trapped matter. 


Carburetor Specifications 



\'7on 

V750 

750 Sjm r< 

Vs 50 

.S5 or 

S50-T3 

Carburetor t\pe 

S.S.I 

V1IB29CD/CS 

VMB30CD/CS 

V1IR29CD/CS 

VHR30CD/CS 

VI1B30CD/CS 

Venturi diameter (mm) 

29 

29 

30 

29 

30 

30 

Throttle slide 

80 

60 

40 

60 

40 

40 

Atomizer 

205 

265 

265 

265 

265 

265 

Main jet 

120 

t 15 

M2 

1 15 

142 

120 

Pilot jet 

55 

45 

50 

45 

50 

50 

Needle 

Nt 1 « 

SV5 

V9 

SV9 

V9 

Y9 

Float 

n c 

N A 

10 g 

N \ 

10 g 

10 g 

Starter jet 

— 

SO 

SO 

so 

80 

80 

Needle t lip srttmg 







( noli bes from top) 

3 

1 

2 

2 

2 

2 

Pilot rev? ( turns out) 







left 

1-M*_. 

lb—2 

2-2’, 

r-,-2 

2-2’i 

le. 

right 

I-I'j 

2-2 1 2 3 . 

2 1 ,-2 «| 

l-p-j 

2V2-N 

1’.. 


N.\ Not asailabte 
- Not applicable 
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4. Check fuel lines periodically for 
cracks, dry-rotting, or abrasion damage. 
Replace them if any is noted. 



Amal Concentric carburetor components 


Electrical System 


V700, V750, and V850 utilize a DC 
generator in conjunction with a mechani¬ 
cal voltage regulator for charging. The ig¬ 
nition system has a single contact point 
set with rotor and distributor cap. 

750 Sport and 850T/T3 models are fit¬ 
ted with an alternator, rectifier, and regu¬ 
lator. The ignition system has two sets of 
points, and twin coils. 


DC Charging System 


GENERATOR 

The models with DC generators come 
equipped with a Marelli DX 62 Type X 
generator which, at 2400 rpm, produces 
300 watts at 12 volts. The unit is of the 
open construction type, has two poles, 
and operates in conjunction with a sepa¬ 
rate regulator unit. The rotor spins on two 
permanently lubricated ball bearings 
which are intended to be maintenance 
free items. The cover assembly is at¬ 
tached by means of two studs which pass 
through the unit. There are two terminals 
D + /51 (A) and DF (B), located on the 
commutator end of the housing which are 
used to connect the regulator wiring to 
the generator. The D + terminal is con¬ 
nected to the positive brush and the DF 






1. Generator DN 62 M, complete 

2. Stud 

3. End cover 

4 Spring waiher 
5. Greaie retainer 
6 Retaining ring bearing 

7. Body complete with caili generator 

8. Flat waiher 
9 Sail bearing 

10 Waiher ipring 

11. Haider anembly bruih 

12. Waiher spring 

13. Fixing nut cover 
14 Armature 

15. Greaie retainer 
16 Shim 0.1 mm 

5him 0.2 mm 

17. Spacer 

18. WaodruFF key 

19. Pulley with fan 

20. Waiher ipring 

21. Securing nut pulley 

22. Oil with square terminal feed 

terminal is connected to one end of the 
rotor assembly. When the generator is at¬ 
tached to the regulator, the D + and DF 
terminals of both units must be con¬ 
nected. 

Generator Data 

Generator specifications applicable at 
room temperature (20° C, 68° F). 

XOTE: When carrying out tests, dis¬ 
connect possible grounds. 

Field winding resistance: 4.6 ±0.2 11 
Connection speed (no load) tension 
13V: 1500 rpm 

Load rating (tension 13V, current 
23A):2300 rpm 

Check dialectic rigidity by feeding 
50V, 50 Hz AC for three seconds. Check 
insulation resistance by feeding 500V 
DC. Resistance must be over 2M fl. 

Dimensions 

Brush spring load: 1000-1100 gms 
(2.2-2.4 lbs.) 

ID of pole shoes: 65.7-66.0 mm 
(2.59-2.60 in.) 


23 Coble connector grounding 

24 Coil with imall terminal field 
25. 5hoe pole 

26 Pale ihoe icrew 

27. Terminol icrew DF 

28. Iniuloting block 
29 Flat waiher 

30. Waiher ipring 

31. Terminal nut 

32. Dowel locating 

33. Waiher iniuloting 

34. Flat waiher 

35. Waiher ipring 

36. Terminal lecuring nut 

37. Terminal end nut 

38. 8ruih 

39. Spring bruih 

IR 50 BA complete regulator 

40. 5crew for terminal} D/61 DF, OF, D/31 

41. Waiher ipring 

42. Screw for DF terminal 

43. Toothed waiher 


OD of rotor: 64.9-65.0 mm (2.55-2.56 
in.) 

Generator with Regulator 

Connection voltage: 11.5-13.0V 
Recov ery current: 2-8A 
X’o-load adjusting voltage: 13.8—14.4V 
Current limiter on: 28.5-30.5A 
Load at rated voltage: 300W 
Troubleshooting the Generating System 

The following is the most direct ap¬ 
proach to take in locating generating sys¬ 
tem difficulties: 

1. The following items are indicators 
of a faulty generating system: 

a. Failure of the generator light to 
go off . 

b. Repeated or sudden battery dis¬ 
charging. 

c. Excessive battery water evapora¬ 
tion indicating an overcharged state. 

2. In testing the generating system do 
not commit the following mistakes which 
will result in damage to the system: 

a. Do not reverse the generator 
polarity. 
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I). Do not short or ground am wires 
unless specifie.ill> instructed to do so. 

e. Do not operate the engine while 
the generator output lenniu.il is dis¬ 
connected. 

d. Al\va> s connect positive to jxisi- 
tive and the negative to negative when 
connecting a chargei or booster to the 
batten. 

e. Keep the generator and regulator 
units connected. 

3. Check for a tuult> generator light in 
the following manner; 

a. II the ignition is on and the light 
remains on, disconnect the generator 
leads at their terminals. II the light 
stavs on, check lor a short between 
these two leads. 

b. If the generator light doesn’t go 
on when the ignition switch is turned 
on, check the bulb; if satisfactory, 
check for a short between the two 
leads. If the light still doesn't come on, 
reverse the two leads. If the light still 
doesn't come on, check lor an open cir¬ 
cuit in the following manner; 

(A) Connect the two leads of a volt¬ 
meter to ground and the DF generator 
terminal and check lor a reading. Go on 
to the next step if a reading is obtained. 
No reading indicates an open circuit 
between the DF terminal and the bat¬ 
ten. Correct this, then see il the light 
goes on when the ignition is turned on. 

(B) Hither connect or disconnect 
both generator leads, turn the ignition 
switch on, and momentarily ground the 
D + terminal lead only. If the light 
does not come on, check lor a burned 
out bulb, blown fuse, faulty bull) 
socket, or an open condition between 
the D + terminal and the ignition 
switch. Heinove the ground from the 
D + terminal if the light comes on and, 
with both terminals connected, ground 
the generator. 

(C) If the light still hasn’t come on, 
check for open circuits between the 
wiring harness and the No. I terminal, 
generator brushes, slip rings, and field 
windings. 

(D) If the light came on in the first 
step and then* was a voltmeter reading, 
replace the regulator. 

(H) Consult the next section if the 
light stays on when the motor is run¬ 
ning. 

4. Locate the reason for an un¬ 
dercharged batten in the following man¬ 
ner: 


DC Generator Troubleshooting 

I'oiubte C fluwi Ilcmedtj 


Generator does 

Blown fust* on generator or killer) (-f ) terminal 

Break m charge circuit 

Sl.uk gcncintor hell 
F.iultv Battery 

Generator docs 

Defective contact of Brushes with commutator, 
dirty commutator, Brushes not freely sliding in 
Bottlers or worn out 

Grounded BmsB Bolder * 

Grounded or Broken rotor winding 
Short-cut.uitcd rotor 


Motor unwelded from commutator 

Broken, short-circuited, or grounded field windings 

Generator lacks residua) magnetism 

Faults regulator 


not ibarge battery 

Check and. if netessarv. replace fuse. Fuse contact 
could also he defer live or fuse could be improperly 
housed in its seat 

Lot ate Break and repair it. Breaks are generally 
due to loose or middled terminals 

Adjust Belt to correct tension 
Chetk Battery 
not charge battery 

Glean eommut.itoi, dean Brush holders, or replace 
Brushes 

Beset Brush holder insulation and replace it if 
netessarv 

Replace rotor 

Clean carcfullx Between rotor Blades. Make sure 
that there are no welding drops on front face and 
espetiallv on hatk side of commutator ring. If so, 
remove them. Failing to attain a good result, re¬ 
place rotor 

Renew welding if rotor docs not show any other 
fault 

Rejrlace field coils unless grounding is spotted and 
eliminated 

He-escite generator By connecting, for an instant, 
the ( -f ) and ( — ) field winding teimmals to (-f-) 
and ( —) Battery terminals 

Replace 


Generator is slotc 

Faults regulator unit 
Partially short-circuited rotor 
Partially short-circuited field windings 
Grounded field windings 


to start battery charge 
Replace 
Replace rotor 
Replace field windings 

Hrpl.uc windings if grounding cannot he elimi¬ 
nated 


Battery gets only partially i barged 

Ovidution of regulator unit contacts Clean regulator unit contacts 

Loose or detective connect ion*, in.iile legulalot Cheek and make connections positive 

unit 

Faulty hattcrv Cheek hatters 

Generator oeereburges battery 

Faults generator grounding Re-estahlish connection 

list it.limn circuit and generator (-t-) in direct Overhaul sssteiu and eliminate fault 

slmit circuit 

Fault) regulator windings Replace* 

Battery discharges oier generator 
Faults regulator unit Replace 

Generator tension is not tomtunt and exceeds presenhed i nine 
Faults regulator unit Replace 

Tension oscillates and is not constant 

Oxidation of icgulator unit contacts Clean regulator unit contacts 

Regulator unit with altered air gaps, loose screws, IB jiliice 

etc. 


a Make sure tlu* reason the buttery 
keeps going down is not because the 
accessories have been lelt on without 
the engine running. 

1). Cheek the drive belt for proper 
tension. 

e. Check the battery for shorting 
with .t voltmeter or hydrometer indi¬ 
cated by one or more dead cells. 

d. Inspect all writing for loose or 
poor connections. 

e. Connect the leads ol a voltmeter 
from ground to the generator “BAT” 
terminal, then the no. I terminal, then 
the no. 2 terminal No reading in¬ 
dicates an open condition between the* 
batters and the voltmeter connection. 
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Ol erheafmg of generator 

Short i limited rotor Replace rotor 

Regulator unit damaged or out ot setting He-place 


Bruslus near out ton tpiiekly 

Offset commutator Turn commutator and remove cveess mica 

L.vccssinc pressure of brush holder spiings ’lake spring piessuie down to correct load 

Brushes ol poor rpiahtx Be jiluce Brushes and fit with original parts 


I’.xeess lie sparking at commutator 


Break in rotor winding 

Rotor unwelded from commutator 

Offset c nmmutator 

Loose finish holder springs 

Worn out Brushes 

Mil.i piolriidmg from commutator Bars 


Replace rotor 

Renew* w» Irlmgs if there is no other fault 
Turn commutator and remove excess mica 
Rejilace springs or restore correct spring load 
Be plae e Broshe s 
Be nios t- excess mil a 
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5. Check the generator in the follow¬ 
ing manner if the problem hasn’t yet 
been discovered: 

a. Disconnect the battery ground 
wire, connect an ammeter so the cur¬ 
rent will pass through it from the gen¬ 
erator D + terminal to the lead which 
was connected to the D + terminal, and 
reconnect the battery ground wire. 

b. Turn on all of the accessories and 
attach a carbon pile across the battery 
terminals. Operate the engine until the 
maximum current output is obtained. 

c. If the generator is good, amperage 
output will be within 10 percent of its 
rated output. Go back and recheck the 
previous steps. 

d. Ground the generator by insert¬ 
ing a screwdriver through the genera¬ 
tor test hole if amperage isn’t within 10 
percent of its normal rating. 

e. Recheck with a carbon pile as de¬ 
scribed above. If the reading is still not 
within 10 percent, the regulator must 
be replaced. 

f. Recheck with a carbon pile and 
overhaul the generator if the reading 
still isn't within 10 percent of its rated 
amperage. 

6. Locate the reason for an over¬ 
charged battery in the following manner: 

a. Check the state of battery charge 
with a voltmeter or hydrometer. 

b. Connect the leads of a voltmeter 
to ground and to the generator DF ter¬ 
minal to check for an open reading 
(zero). The voltage, in any case, should 
not exceed 12 volts at 0° F. Discrep¬ 
ancies in measurements taken in cold 
and hot conditions are to be expected. 

7. If the above test proves that the cir¬ 
cuit is good and excessive water evapora¬ 
tion still indicates an overcharged bat¬ 
tery, separate the generator end frames 
and check the field windings for a 
shorted condition in the following man¬ 
ner: 

a. Connect the leads of an ohm- 
meter from the brush lead clip to the 
end frame and then reverse the con¬ 
nections. The ohmmeter must be set on 
its lowest range scale. 

b. If both readings are zero, check 
for a grounded brush lead. This is prob¬ 
ably caused by a missing or damaged 
insulating washer or insulating screw 
sleeve. 

c. If, after replacing the insulating 
elements, both readings are still zero, 



Voltage regulator 


DC Generator Troubleshooting (cont.) 

Xoisif generator operation 

Kotor rubs against pole shoes Make sure pole shoes are correctly secured to cas¬ 

ing. Replace bearings 


the regulator is defective and must be 
replaced. 

REGULATOR 

These models use the Nlarelli IR 50 BA 
type regulator which is a three coil unit 
and is mounted to the frame. The unit is 
not repairable or adjustable and must be 
replaced if defective. 


AC Charging System 


The following applies to 750 Sport and 
850T/T3 models which are fitted with an 
alternator. 

ALTERNATOR 

NOTE: Disconnect all wires at the al¬ 
ternator before carrying out the fol¬ 
lowing tests. 

1. The commutator slip-rings should 
be cleaned with a solvent to remove 
any carbon build-up. Minimum com¬ 
mutator diameter is 28.6 mm (1.13 in.). 

2. Check the carbon brushes for 
wear. Both must make good contact 
with the commutator. Replace the 
brushes if wear seems excessive. 

3. Check for continuity between the 
commutator slip-rings. If an ohmmeter 
is available, resistance should be 6.3 
ohms. If there is no continuity, replace 
the rotor. 

4. Check for continuity between the 
stator terminals. Resistance should be 


0.5 ohms If there is no continuity, or if 
resistance is infinite, replace the stator. 

REGULATOR 

The regulator is located beneath the 
gas tank. The following specifications 
apply at 4500 rpm: 

Test load: 13 A 

Adjusting voltage: 13.9-14.8 V 

Set load at nominal voltage: 330-360 W 

RECTIFIER 

The easiest and surest rectifier test is 
done by replacing the suspect unit with 
one known to be in working order. 


Ignition System 


1. Noise suppressor spark plug caps 
are fitted which have a resistance of 5,000 
ohms. In the event of a misfire or lack of 
spark not attributable to other compo¬ 
nents, check the resistance of the cap(s). 
Replace them as a set if resistance is not 
close to the specification. Broken or 
cracked insulation inside the caps may 
also cause ignition problems, especially 
in wet weather. 

2. Ignition coil resistance across the 
low tension terminals should be about 3 
ohms. Resistance between the high ten¬ 
sion (spark plug) lead and one of the low 
tension terminals should be about 6,200 
ohms. 

If readings are not close to these speci¬ 
fications, replace the coil. 



Alternator components 


1. Slofor 

2. Stator housing 

3. Brush holder 

4. Brushes 

5. Springs 

6. Clamp 

7. Band 


B. Rotor 
9. Slip ring 

10. Rotor bolt 

11. Washer 

12. Balt 

13. lockwosher 


14. Washer 

15. Casing 

16. Connector 

17. Condenser 

52. Clamp parts set 
100. Voltage regulator 
110. Rectifier 
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Electric Starter 


V750, VS50, H50TIT3 

Those models use a starter motor with 
an integral solenoid. When the starter 
button is pushed, the current passes 
through the solenoid, which is an electro¬ 
magnetic s\\ itch and the switch makes 
contact with the two high tension termi¬ 
nals visible on the rear of the solenoid. 
This allows current to How from the bat¬ 
ters to the starter motor which then 
begins to turn. At the same time, the 
movement of the solenoid switch re¬ 
ferred to moves a lever which is attached 
to the starter motor gear, forcing the gear 
into engagement with the crankshaft ring 
Hear, 

7.5 0 SPORT 

The operation of this starter motor is 
similar to that described above, except 
that the solenoid is not involved in en¬ 
gaging the starter motor gear. Instead, it 
merely allows current flow through the 
starter motor windings. When the starter 
turns, centrifugal force and a threaded ar¬ 
mature shaft cause the starter motor gear 
to move along the armature shaft to 
engage the crankshaft ring gear. 

TROVB LE SHOOT IXG 

The most common starter fault is due to 
wear of the armature bushings. This will 
cause the armature to contact the field 
coils, creating a short circuit. 

This fault is especially common in 
models which use the 0.4 hp Bosch 
starter (750 Sport). 

In this case, the starter will turn the 
engine over slowly or not at all and w ill 
show' signs of overheating if repeated at¬ 
tempts at starting are made. When the 
starter button is pushed, the warning 
lights will dim indicating that the starter 
is drawing current. 

This trouble can easily he checked hy 
removing the starter. Cheek for play of 
the armature shaft. There should he 


/?/ 
! f 



S|.irh*i enssua’iiMMit tnnh.mism 


1 Control l»*»r 

2 Releote tprmg 

3 Releote tprmg housing 

4 Sleeve 

5. Coupling spring 
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ring 


6 Coupling hub 

7 Flywheel ring geor 

8 Pinion geor 

9 Roller freewheel 



10. 

11. 

Field coil ottembly 

Field coil icrewi 

21. Storter ratchet ottembly 

31. 

32. 

Screw 

Wother 

12. 

Iniulotor 

22. Storter rotchef buth 

33. 

Solenoid 

13. 

Rolchet cover, with buth 

23. End cover, bruth tide, with buth 

34 

Screw 

14. 

Buth, drive tide 

24 Buth, end cover 

35. 

Shim 

15. 

Engogemenf lever 

25. Bruth holder 

36. 

Cop 

16. 

Screw 

26. Bruth tef 

37. 

Screw 

17. 

Wother 

27. Bruth tpring 

38 

Wother 

IB. 

Nut 

28. Through bolt 

39 

Wother 

19. 

Armoture 

29. Wother 

40. 

Nut 

20. 

Slop ring 

30 Cop 

41. 

Rebuild kit 



1 Field coil ottembly 

3 Screw 

4 Insuiotor 
5. Wosher 
6 Wosher 
7. Nut 

10 Drive side end cover 
1) Drive side bushing 


20 Armoture 
21. Sleeve 
22 Spring 

25 Slorter geor ossembly 

26 Bushing 

30 Brush side end cover 

31. Brush side bushing 

32. Brush holder 


33. Brushes 
34 Brush spring 
39 Through bolt 
40. Wosher 

42 End cop 

43 Screw 
44. Wosher 

101. Rebuild kit 


none. If play is noticeable, tin* drive side 
hushing is worn. 

On the starter found on models except 
the Sport, bushing replacement is simple 
since it is outboard of the starter gear. 

On the Sport starter, it is necessary to 
remove the starter gear. This is ac¬ 
complished l>\ pushing down the sleeve* 
on the* drive cud ol tin* armature shaft, 
which will reveal a lock ring in a groove. 
Pry out tin* ring, and remove the sleeve, 
spring, and starter gear asscmhlv. Hc- 
move the two through-studs and take off 


the drive side end plate complete with 
hushing. 

At this point the starter should be han¬ 
dled carefully, since if tin* brush side* ar¬ 
mature shaft cap has been removed, it is 
possible for tin* armature to fall out of the 
starter hod\. 

If the bushing is damaged, it can he 
purchased already installed in a new end 
plate. This is recommended. If the starter 
has been subjected to some stress, it is 
possible that the end plate itself i* 
cracked. 
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Wiring Diagrams 





V700 


IGNITION SWITCH POSITION 


0 — 

1— 30/30 lot. 

2— 30/20 Inf. 15/54 

3— 30/30 Int. 15/54 50 

LEGEND 


A Headlight 
B Main light bulb 
C Terminal block wifh fuses 
D Distributing block 
E Light iwifch and horn butlon 
F Spark plug 
G Dilfributor 
H Contact breaker 
I H I coil 

L Speedometer and warning light bulbs 
M Horn 

N Neutral indicator cut-out 
O Stop light cut-out 
P Oil pressure cut-out 
Q Ignition switch 
R Number plote and tail light 

Plate illumination and stop light 
T Generator 
U Regulator 
V Battery 

Z Storter motor relay 
X Starter motor 


IGNITION SWITCH POSITION 


0 — 

1— 30/30 Int. 

2— 30/30 Int. 15/54 

3— 30/30 Int. 15/54 50 

Note: Position 3 does not serve on mochines with starter 
button. 


LEGEND 

A Headlight 
B Main driving lights 
C Terminol block with fuses 
D Distributing block 
E light switch ond horn button 
F Spark plugs 
G Distributor 
H Contact breaker 
I H T. coil 
L Storter button 
M Horn 

N Neutrol indicator cut-out 
O Stop light cut-out 
P Oil pressure cut-out 
Q Ignition switch 
R Number plate and toil light 
S Plate illumination ond stop light 
T Generator 
II Regulator 
V Battery 

Z Starter motor solenoid 
X Starter molar 

AA Speedometer (with illumination bulb) 
BB Rev-counter (with illumination bulb) 
CC Lights indicator (red) 

DD Neutral indicotor (orange) 

EE Generator charge indicator (red) 

FF Oil pressure indicator (red) 

K Relay far storter selenoid 



V750 
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Moto Guzzi 


Wiring Diagrams 



V750 (Police) 


LEGEND 

1. Heodlight 

2. High ond low beam lomp (45/40W—12V) 

3. Terminol block wilh fuses 

4. Distribution block in heodlight 

5. Fuse for horn ond additional light 

6. Cut-out for additional light 

7. Cut out for rear omber flashers 

8 Red warning lomp for front red lights (bulb 3W— 
12 V) 

9. Blue worning light for omber rear lamps (bulb 3W— 
12 V) 

10. Green warning lomp for l/H flosher (bulb 3W—12V) 

11. Green worning lomp for R/H flosher (bulb 3W— 

12V) 

I 2. Instrument panel 

13. Front distributing black 

14. Mile speedometer 

15. Speedometer illumination lomp (3W—12V) 

16. Red warning light for high beom (bulb 3W—12V) 

17 Red oil pressure indicator (bulb 3W—12V) 

18. Amber neutral indicator lomp (bulb 3W—12V) 

19 Red indicator light for insufficient battery charge 

20. Ignition switch 

21. Generator 

22. Regulator 

23. Battery 

24 Starter motor reloy 

25. Starter motor 

26. Distributor 

27. Contact breaker 


28. H.T. coil 

29. Spark plug 

30. Light switch ond horn button 

31. Front side red lights switch 

32. Turn signal flashing lamps switch 

33. Stort button 

34 Turn floshers cut Out (28W—12V) 

35. Amber rear lights cut-out (40W—12V) 

36 Horn 

37 Stop light cutout, re or brake 

38. Oil pressure solenoid 

39. Neutrol indicator cut-out 

40. Rear distributing block 

41. Number plate and stop light (5/20W — 12V) 

42. R/H reor light amber flasher (bulb 5/20W — 12V) 

43. l/H reor light omber flosher (bulb 5/20W-—12V) 

44 R/H rear light, blue (bulb 5W—12V) 

45. L/H reor light, blue (bulb 5W—12V) 

46. R/H red Iront light (bulb 15W—12V) 

47. l/H red front light (bulb 15W — 12V) 

48 R/H omber turn indicator (bulb 1 5W — 12V) 

49. L/H amber turn indicator (bulb 15W — 12V) 

50. Additional light far police duties 

51. Stop light cut out, front broke 

IGNITION SWITCH POSITION 

0 — 

1 — 30/30 Int. 

2— 30/30 Int. 15/54 

3 — Not applicable for systems incorporating starter 
button 
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Wiring Diagrams 



V7 S|x>rl 


1. Heodhghl (\omp~ 40/45W— 12V end 4W—12V) 

2. Speedometer (3W—12V) 

3 Tochometer (3W—12V) 

4. R/H front torn light indicotor (21W—12V bulb) 

5. L/H front turn light indicotor (21W—12V bulb) 

6. Green worning light (12W—12V bulb) 

7. Oronge worning light neufrol indicator (12W—12V 

bulb) 

8. Red warning light oil pressure (12W—12V) 

9. Red warning light generotor chorge (12W—12V 

bulb) 

11. Start button 
12 Turn lightt switch 

13. Light switch ond horn button 

14. 3-woy faiton 

15. Oil prenure indicotor cut-out 
16 Neutrol indicotor cut-out 

17. Horn 

18. Ignition twitch 

19. Rectifier 

20. Voltage regulator 

21. Alternator 

22. Batteries 

23. Connectors 

24 Distributing block 

25. Spork plug 

26. H T. coil 

27. Double contoct breoker 

28. Electrovolve (fuel) 

29 Courtesy lamp (3W—12V bulb) 

30. Storter motor reloy 

31. Storter motor 

32. Front stop light cut-out 

33. Reor stop light cut-out 

34. Terminol block with fuses 

35. Flosher unit 

36. Number plate and stop light (21/5W—12V bulb) 

37. R/H rear turn light indicotor (21W—12V bulb) 

38. L/H reor turn light indicotor (21W—12V bulb) 

IGNITION SWITCH POSITION 


0 — 

1— 30/30 Int. 

2— 30/30 Inf. 15/54 

3— 30/30 Int. 15/54 50 


1401 


Whs 


























Moto Guzzi 


Wiring Diagrams 



LEGEND 

A Heodlight 
B Moin driving lights 
C Tormmol block with fuses 
D Distributing block 
E light twitch ond horn button 
F Spork plwgt 
G Distributor 
H Contoct breoker 
I H T coil 
L Slorter button 
M Horn 

N Neutrol indicotor cut out 
O Stop light cut out 
P Oil pressure cut-out 
O Ignition twitch 
R Number plote ond toil light 
S Plote illumination ond stop light 
T Generator 
U Regulator 
V Battery 

Z Starter motor solenoid 
X Storler motor 

AA Speedometer with illumination bulb) 

BB Rev counter with illumination bulb) 

CC lights on indicator tred) 

DD Neutrol indicator oronge' 

EE Generotor charge red) 

FF Oil pressure indicator (red) 

K Reloy for storler solenoid 

IGNITION SWITCH POSITION 

0 — 

1— 30 30 Int. 

2 — 30 30 Int 15/54 

3 — 30 30 Int 15 54 50 
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Note Position 3 does not serv* on mochmes with stortei 
button 
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Wiring Diagrams 



VS50 (Police) 


LEGEND 

1. Headlight 

2 High and low beam bulb (45/40W—1 2V) 

3 Terminal block with fuses 

4 Distributing block in headlight 

5. Horn fuse 

6. Courtesy light cut-out 

7. Coil disconnection cut-out 

8. Red warning light, front red lights on 

9. Turn lights ond rear flashing lights switch 

10. Green warning light, L/H turn light on (3W—J2V 

bulb) 

11. Green warning light, R/H turn light ors (3W—12V 

bulb) 

12. Instrument panel 

13. Shunting connection, front 

14. Mile speedometer 

15. Bulb, speed, illumination (3W—12V) 

16. Red warning light, high light on (3W—12V bulb) 

17. Red warning light, oil pressure (3W—12V bulb) 

18. Orange warning light, neutral indicator (3W—12V 

bulb) 

19 Red warning light, generator chorge (3W— 12V) 

20. Ignition switch 

21. Generator 

22. Voltoge regulator 

23. Battery 

24. Starter molar relay 


25. Starter motor 

26 Distributor 

27 Contact breaker 

28. Coil 

29. Spark plug 

30 Light switch and horn button 
31. Ground switch for reloy 

32 Turn lights, front red lights, ond radio control switch 

33. Storter button 

34. Flasher unit for turn lights, and rear lights 

35. Horn 

36. Rear brake stop cut-out 

37. Front broke stop cut-out 

39 Oil pressure hydraulic Cut-out 
39 Neutral indicator cut-out 

40. Rear shunting connections 

41. Plate ond stop light (5/21W—12V bulb) 

42 Rear orange flashing light (21W—12V bulb), R/H 
43. Rear orange flashing light, L/H 21VV—12V bulb) 

44 Rear R/H blue light '5W— 12V bulb) 

45. Rear L/H blue light (5W— 12V bulb) 

46. Front R/H red light (21W— 12V bulb) 

47. Front L/H red light (21W— 12V bulb) 

48. Front R/H turn light indicotor (oronge) (15W—12V 

bulb) 

49. Front l/H orange turn light indicotor (15W—12V 

bulb) 

50. Supplementary light 

51. Starter motor solenoid relay 
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Rot to Red Cngio/Noro - Grey Bitch 

Marrone Brown Gngio Romo « Grey/Red 

850-T3 


1 Speedometer (bulb 3W) 

2. Tachometer (bulb 3W) 

3 High beam indicotor light (1, 2W) 

4 Oil pretture indicotor light (1, 2W) 

5 Neutrol indicator light (1, 2W) 

6. Low beom indicator light (I, 2W) 

7. Generotor chorge indicotor light (1. 2W) 

8. Low beom (40W) 

9 High beam (45W) 

10 Right front turn tignol light (21W ) 

11 Left front turn tignol light (21W) 

12. Engine ttorting ond ttopping twitch 

13. Lighting twitch 

14 Switch, turn tignol, hornt, flathing light 

15 Hornt Power 7A 

16 Front broke ttop light cut-out 

17 Flathing light reloy 

18 Reor brake ttop light cut-out 

19 Bottery 

20 Regulator 

21 Rectifier 

22 Alternator 

23 Starter motor relay 

24 Starter motor 

25. Clutch coble cut-out 

26 left reor turn trgnal (21W) 

27 Rear broke ttop light (21W) 

28 Number plote and parking light t5W) 

29 Right reor turn tignol (21W) 

30. Flather unit 

31 Oil pretture cut-out 

32 Neutral portion cut-out 

33 Termmol block with futet (I6A) 

34. 3 way connector 

35 4 way connector 

36 Contoct breaker 

37 Co.lt 

38 Ignition twitch (3 potiliom) 

39 4-way connector 

40 2 woy connector 

41 Spork plegt 

42 light twitch, with ttop device from poution High 

low Beom to potition Forking light 
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Moto Guzzi 


Wiring Diagrams 


LEGEND COLORS 
Nero = Black 
Bianco » White 
Verde * Green 
Gngio a Grey 
Viola = Vioiel 
Arancio =» Orange 
Rosa = Pink 
Rosso = Red 
Marrone = Brown 
Gialfo =* Yellow 
Azzurro m Blue 
Rosso/Nero «= Red/Black 
Azzurro/Nero = Blue Black 
Verde/Nero ■ Green/Bieck 
Bianco/Nero a White/Bleck 
G a lo Nero * Yellow Black 
Gngio/Nero - Grey/Black 

A Alternotor 
B Rectifier 

C Valtoge regulator 
D Bottery 
E Starter motor 
F Relay far starter malar 
G Horn 

H Reloy flashing light 
I Hydrostap 

l Rear stop light cut out 
M Terminal fuse holder 



S50T 

T Engine starting ond stopping switch 
U Horn, flashing light, turning lights, control switch 
V lights switch, with trowel cut-out from dimmer to town 
driving ond parking light 
AA Speedometer 
BB Tochomeler 
CC Ignition switch 
DD H T. coil 

EE Oil pressure indicator cut out 
FF Neutrol indicator cut out 
GG Number plote ond stop light 


N Flosher unit (turning lights) 

HH Instrument ponel 

F1-15A 

0 Asymmetric heodlight 

LL Oil pressure indicator light (red) 

F2-15A 

P Rear turning light, left 

MM Neutrol indicator light orange) 

F3-15A 

Q Reor turning light, right 

NN Battery chorge indieotor light (red) 

F4-15A. 

R Front turning light, left 

OO Porking indicator light (red) (USA version) 

F5-15A 


QQ 4 woy connector AMP 
RR Spork plugs 
SS 15 way connector MOLEX 
TT 3 woy connector MOLEX 
UU 12 woy connector MOLEX 
X low beam light 
Y High beam light 
Z Contact breaker 


15A. Horn, slop lights—Turning lights reloy 
r motor reloy—Flosher unit 


S Front turning light, right 


PP Faston connectors 


Chassis 


Wheel Removal 


FROST DRUM BRAKE 

1. Support the front wheel several 
inches off the ground. 

2. Disconnect the brake cable(s) from 
the lever(s) on the brake plate(s). 

3. Remove the axle nut. Loosen the 
pinch bolts. Pull out the axle. 

4. Installation is the reverse of re¬ 
moval. Be sure to engage the anchor 
studs on the brake plate with the slot(s) in 
the slider(s). 


REAR DRUM BRAKE 

1- Flip up the rear fender section if 
hinged fender is fitted. 

2. Disconnect the brake cable or rod 
from the lever on the rear brake plate. 

3. Remove the axle nut. Loosen the 
swing arm axle pinch bolt. Remove the 
brake anchor nut and disengage the an¬ 
chor from the brake plate. 

4. Remove the axle. Move the wheel 
as lar as possible to the left to disengage 
it from the drive box and remove the 
wheel, tilting the machine to the side if 
necessary. 


5. Installation is 
moval. 


the reverse of re- 


FROXT DISC BRAKE 

1. Support the front wheel oil the 
ground. 

2. On machines with a single disc, re¬ 
move the axle nut, loosen the axle pinch 
|)olts, and pull out the axle to remove the 
wheel. 

3. On machines with a dual-disc, un¬ 
bolt the right-side caliper from the fork 
slider. Remove the axle nut. Loosen the 
axle pinch bolts. Pull out the axle, noting 
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the position of vim spacers, and remove 
the wheel. 

•I. Installation is the reverse* of re¬ 
moval 

HEAR DIS(' RRAKE 

1. Remove the It*It exhaust pipe*. 

2. Remove the* axle lint. Loosen the 
swim; arm axle pinch holt. Pull out the* 
axle*. 

3. Dise-n.uane* the* caliper from the disc. 
-I. Remove the* caliper from the pin on 

the* svviuu arm and hanu it from the* mo¬ 
torcycle liftinu handurip. 

5. Le*an the* machine to the riuht and 
romove* the* vv heel. 

6. Installation is the* reverse of re¬ 
moval. 


Wheels 


DRlM BRAKES 

1. To remove* brake shoes, remove the 
pinch holts which secure the brake le¬ 
vels) to the i'iim(s). Mark tlu* position of 
the le*ve*r(s) on the* cam(s) to facilitate as¬ 
sembly . 

2. Remove the lever linkaue. Tap the 
brake* cam(s) out of the brake plate, col- 
le*ctinu any dust seals which may be fit¬ 
ted. Pull the* brake sheies apart to release 
the cam(s). 

3. It is recommended that brake return 
sprmus ove*r three* y ears ole! be replaced 
as a matter of preventive maintenance. 

4 Assembly is the reverse of the 
above. Grease* the cam(s) before installa¬ 
tion. 

BHAKE IJXKACE 

1. Twin-leading shoe brake plates are 
fitted with an adjustable rod which con¬ 
nects the* two brake levers on the brake 
plate. The rod is adjusted at the factory , 
and further adjustment is not usually nec¬ 
essary. It is neither necessary nor recom¬ 
mended to disturb the rod adjustment 
when removing the brake levers from the 
plate. If the position of tlu* main lever is 
marked on its cam before removal, the 
linkaue can be reinstalled in the proper 
position with no trouble, since the secon¬ 
dary lever will only go on its cam one 
way. 

2. if it is felt that the linkage is improp¬ 
erly adjusted, proceed as follows. On the 
Sport four-leading shoe brake, discon¬ 
nect one of the brake cables while adjust¬ 
ing tlu* opposite brake. 

3. \\ ith the vv heel mounted on the ma¬ 
chine and properly secured, remove tlu* 
( lev is pm which joins the linkage rod to 
tlu* main brake lever. Loosen the rod 
lot knot. 

L Have an assistant apply the brake 
until tlu* shoes just contact the drum. 
With >oui hand, push against the secon¬ 
dary lever until the shoe contacts the 
drum. 1 he eye of the rod and tlu* hole in 
tlx* m.no lever should align at this point. 
If they do not, lengthen or shorten the 
rod bv screwing it in or out until these 
holes line up. 

5. Kit the pin Tighten tlu* rod locknut. 
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Front wlicel ussrmMv itu in-leading shot* l>r.tL) 


10 

Front wheel, complete 

22. 

Rubber cover 

33 

Clevi! 

11. 

Front wheel, w bearing! 

23. 

Return ipringi 

34 

Locknut 

12. 

Rim 

24 

Broke pin 

35. 

Clevi! pm 

13 

Spokei 

25. 

Woiher 

36. 

Colter pin 

U 

Hub 

26. 

Nut 

37 

Wosher 

15 

Axle nut 

27 

Broke Com 

38. 

Cover 

16 

Wosher 

27/1. 

Coble 

39. 

Creoie leal 

17. 

Axle 

28 

Main lever 

40 

Buihmg, flonged 

18 

Brake plate 

29. 

Secondary lever 

41. 

Roller beoringi 

19 

Broke ihoe! 

30 

Pinch bolt 

42 

Shim 

20 

Lining! 

31. 

Broke linkage 

43. 

Spocer 

21. 

Shim 

32 

Adjusting rod 





10 

Front wheel, complete 

21 

Broke ihoe! 

32 

lock nut 

11 

Rim one! hub 

22 

Broke Immgi 

33 

Secondory lever 

12 

Spoke nipple 

23 

Dust seol 

34 

Clevis pm 

13 

Rim 

24 

Broke comi 

35 

Cotter pm 

M 

Spakci 

25 

Return springs 

36 

Broke coble 

15 

Hub 

26 

Mom broke lever, right 

37 

Rubber cover 

16 

A>le nut 

27 

Mom broke lever lelt 

38 

Broke coble w s 

17 

Wother 

28 

Pmch boll 

39 

Greose irol 

16 

A.le 

29 

Broke Imkoge 

40. 

Wheel bearings 

19 

Broke plo'e. right 

30 

Adjusting rod 

4 1 

Spocer 

20 

Broke plotc left 

31 

Clevis 
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6. On Sport models, repeat the proce¬ 
dure with the remaining brake plate. 

7. Adjust the brake as outlined in 
“Maintenance.” 

DISC BRAKES 

1. Check the brake disc for scoring or 
run-out. Maximum allowable lateral run¬ 
out is 0.2 mm (0.008 in.). Maximum al¬ 
lowable radial run-out is 0.06 nun (0.002 
in.). 

2. In the event of excessive disc run¬ 
out, check wheel hearing condition be¬ 
fore replacing the disc. 

3. The disc(s) can be removed from the 
wheel by removing the through-bolts. 
When refitting, torque through-bolts to 
15.8-17.3 ft lbs. 

4. For disc brake maintenance and cal¬ 
iper and master cylinder service, see 
below. 

WHEEL BEARIXCS 



1. Models before 1974 use tapered rol- , Ffant wh „, cample , e 
ler rear wheel bearings. The bearings are 2 . Front wheel assembly 
held in place by the grease seals on ei- 3 Spoke w.th n. PP ie 
tlier side of the hub, and can usually be 4 Boionce we.ght 
removed by reaching through the hub ^ 
with a punch to pop out the bearing. The 7 Bfote d(JC 
outer bearing race will remain in the hub. 

New grease seals will probably be neces- 


8 Oise bolt 

9 Lock plate 
10 Nut 

11. Circlip 
1 2 Wheel bearing 
13 Spacer 


14 Flange, left 

15 Flange, right 

16. Spacer 

17. A*Ie nut 

18 Washer 

19 Axle 


sary. 

There may be spacer shims in the rear 
wheel assembly, since the bearings are 
adjustable. To adjust the tapered roller 
bearings, proceed as follows: 

a. Clean the bearings in solvent to 
remove the old grease, then oil lightly. 

b. Install the bearing assembly 



using whatever shims are necessary 
placed between the left bearing and 
the spacer so that when the wheel is in¬ 
stalled on the swing arm, and the rear 
axle nut is tightened to the proper 
torque of 100 ft lbs, wheel rotation be¬ 
comes still. This is the zero bearing 
play position. 
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Rear wheel assembly (singlt*4eading shoe brake) 



Tapered roller bearing ddjuslineul. A. spacer. B, 
bearing roller; C, spacer tube; D, grease seal 


c. Disassemble the hub again and 
add a shim of 0.10 mm (0.0039 in.) 
thickness. Bearing adjustment is now 
correct. The wheel should have an 
axial play of 0.05 mm (0.002 in.) with 
ungreased bearings. 

d. Disassemble and pack the bear¬ 
ings. 

2. Front wheels and late model rear 
wheels are fitted with common ball bear¬ 
ings. On disc brake wheels the bearings 
will come away with the flanges after un¬ 
bolting the brake disc(s). It is therefore 
not necessary to remove the bearings for 
inspection or repacking. 

3. For other wheel assemblies, refer to 
the illustrations. 


10. Rear wheel, complete 

11. Rear wheel, c/w bearings 

12. Rim 

13. Spoke 

14. Hub 

15. Axle nut 

16. Washer 

17. Axle 

18. Spacer 

19. Brake plate 

20. Brake shoes 

21. linings 

22. Return springs 

23. Pin 

24. Washer 

25. Nut 

26. Brake onchor 


27. 

Washer 

43. Bolt 

28. 

Nut 

44. Wosher 

29. 

Bolt 

45. Nut 

30. 

Screw 

46. Circlip 

31. 

Broke com 

47. Nut 

32. 

Brake lever 

48. Wosher 

33. 

Pinch bolt 

49. Salt 

34. 

Adjusting screw 

50. Drive flange 

35. 

Fitting 

51. Grease seol 

36. 

Cotter pin 

52. Flanged bushing 

37. 

Washer 

53. Wheel bearings, tapered roller 

38. 

Broke rod, RH 

54. Adjustment shim 

39. 

Brake shaft 

55. Washer 

40. 

Broke pedal, RH 

56. Beoring spacer 

41. 

Pinch bolt 

57. Brake pedol, IH 

42. 

lever 

58. lever, IH 


59. Broke rod, LH 


Disc Brake System 


FLUSHING 

1. The brake system should be flushed 
every year and refilled with new fluid. 
Use DOT 3 fluid or equivalent. 

2. Remove the rubber cap from the 
bleed nipple on the caliper and attach of 
suitably sized length of plastic hose, im¬ 
mersing the other end of the hose in new 
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operation. After the operation is com¬ 
plete, top up the reservoir to the marked 
line. 

XOYK: The front wheel should point 
straight ahead while bleeding front 
calipers. 

MASTER C.YLIXDER 

1. The master cylinder should not he 
disassembled unless defective operation 
has been traced to it. Fluid leaking from 
the lever side of the master cylinder ne¬ 
cessitates replacement of the piston 
seals. 

2. Drain the fluid from the reservoir. 
Disconnect the fluid line at the master 
cylinder, cleaning off am dirt before dis¬ 
connecting. Cover the open end of the 
feed line with a small plastic bag or the 
like to prevent the entry of foreign mat¬ 
ter. 

3. Remove the brake lexer. Remove 
the master cylinder from the handlebar. 

4. Special tool No. 14926400 is in¬ 
serted into the feed line side of the mas¬ 
ter cylinder and used to push out the pis¬ 
ton assembly. This must be done 
carefully to avoid scoring the cylinder 
walls. Remove the spring and guide bush 
from the cylinder. 

5. To disassemble the piston, remove 
the lock ring, seal, and washer. 

6. Carefully clean the piston compo¬ 
nents and master cylinder body in clean 
brake fluid. 

CAUTION Do not use solvents or 
anything else to clean these compo¬ 
nents. 

fluid which has been plated in a con- nipple and check brake operation before 7. Maximum allowable master cylin- 
tainer. Remove the master cylinder cap riding. tier passage diameter is 15.92 mm (0.621 

and diaphragm. 5. The fluid level in the master cylin- in.). Minimum allowable piston diameter 

3. Apply the brake, then loosen the tier must be kept up during the bleeding is 15.83 mm (0.617 in.), 
bleed nipple. Apply the brake lever sev¬ 
eral times as the old fluid is expelled. Do 
not allow the master cylinder to empty. 

Add the new fluid as needed to maintain 
fluid lex cl. Continue pumping the brake 
lever until new fluid begins to be ex¬ 
pelled from the hose. 

4 Tighten the bleed nipple, top up the 
master c> linder, and bleed the brake sys¬ 
tem in the usual manner. 

RLEEDIXG 

1. Bleeding should be accomplished 
after flushing, or if the brake lever feels 
spongv with an accompanying loss of 
braking power. 

2. On integral brake systems, where 
two calipers are fed b> one master cylin¬ 
der, the caliper farthest from the master 
c> linder should ho bled first. 

3. Remove the rubber eap from the 
bleed nipple on the caliper and attach a 
suitablx sized length ol transparent plas¬ 
tic hose. Put a couple of inches of new 
brake fluid in a container and immerse 
the free end of the hose in it. 

I. Applv the brake. Loosen the bleed 
nipple and tin* brake lexer xvill he pulled 
to tlu* end ol its stroke Obserxe the fluid 
discharged xvhon this is done. Alloxv the 
lexer to return x/ern ly to its normal posi¬ 
tion W ait sex oral seconds before reap- 
plxnig the brake. Continue the operation 
until the fluid being discharged from tin* 
plastic hose is free of air bubbles. Applx 
the brake lexer, then tighten the bleed 
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1 

Rear wheel, complete 

14 

Axle nut 

27 

Pinch bolt 

2 

Reor wheel 

15 

Wosher 

7B 

Brake linkage 

3 

Balance we«ght 

16 

Spacer 

29 

Adjusting rad 

4 

Spoke with nipple 

17 

A xle 

30 

Clevis 

5 

Rim 

18 

Brake plate 

31 

lack nut 

6 

Hub 

19 

Bush 

32 

Clevis pm 

7 

Balt 

20 

Brake shoe 

33 

Cotter pm 

B 

Washer 

21 

Brake lining 

34 

Broke anchor 

9 

lockplate 

22 

Dust seal 

35 

Balt 

10 

Circlip 

73 

Return spring 

36 

Washer 

I 1 

Drive coupling 

24 

Broke tomi 

37 

Balt 

12 

Plastic bushes 

75 

Mam brake lever 

38 

Nut 

13 

O ring 

76 

Sccondory brake lever 





55 54 53 


* 


10 Reor wheel, complete 
11. Rim and hob 
1? Bolonce weight 

13 Rim 

14 Spake and nipple 
15. Hob 

16 Axle nut 
17. Washer 

18 Washer 

19 Axle 

70 Axle spacer 
31. Brake plate 
22. Brake shoes 

23 Brake linings 

24 Return springs 
25. Brake pin 


Kenr wheel assembly (V7 Sport) 


26. Wosher 

27 Nut 

28 Brake anchor 

29. Screw 

30. Washer 

31. Nut 

32. Catter pin 

33. Balt 

34 Broke cams 

35. Secondary brake leve' 

36. Brake linkage 
37 Adjusting rad 
36. Clevis 

39. lacknul 

40. Clevis pin 

41. Cotter pin 


9 h 

20 17 


42. Main brake lever 

43. Pinch bait 

44. Broke coble w/swilch 
45 Brake pedal 

46. Bush 

47. Pedal rubber 

48. Cap 

49. Drive flange 
50 Flange bolt 

51. Washer 

52. Nut 

53 Grease seol 

54. Flanged bushing 

55. Tapered roller bearinc 

56. Searing spacer 

57. Shim 
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1. Master cylinder 

2. Reservoir 

3. Piston ossembly 
4 Piston seol 

5. Piston seol 


Master cylinder components 

7. Spring 
B. Guide bush 
9. Wosher 
10 Seol 
11. Lockring 


14 Oiophrogm 
1 5 Reservoir cop 
16. Banjo fitting 



2. Remove 
mounting. 


the caliper from its 


3. Remove the tapered pin, spring, 
pad pins and pads. 

4. Remove the bolts and separate the 
caliper halves. Remove the dust seals. 

5. Apply compressed air to the Huid 
passage so that the piston is expelled 
from the caliper half. If the piston cannot 
be removed in this manner, the caliper 
must be replaced. 

6. After removal of the pistons from 
the caliper halves, remove the fluid seals 
using a needle or the like, and taking ex¬ 
treme care not to score the caliper wall. 

7. Clean all components in new, 
clean brake fluid. 

8. Check the condition of the pistons 
and the caliper walls. Maximum allow¬ 
able diameter of the caliper housing is 
38.071 nun (1.485 in.), and minimum pis¬ 
ton diameter is 37.930 mm (1.479 in.). 

9. Use new seals for assembly, and 
coat these seals with new, clean brake 
fluid. Install the piston seal carefully into 
its groove. Lightly lubricate the pistons 
w ith brake fluid and press them into their 
calipers using hand pressure only. 

10. Install the dust seals into their re¬ 


installing the pislon seal with the special tool for 
the left-side seal 


8. The seals on either end of the pis¬ 
ton are fitted into grooves and require 
special tools to act as bushes so that they 
can he installed without damage. If the 
master cylinder leaks on the lever side, 
these seals must be replaced, but if they 
appear to be in good condition, and the 
cylinder does not leak, they should not 
be disturbed unless new seals and the 
proper tools are at hand. Tool No. 
14926500 is used to install the right side 
seal, and Tool Xo. 14926600 for the left. 

9. Lubricate all of the piston compo¬ 
nents, including the seals, in clean, new 
brake fluid. Install the washer, seal, and 
lockring on the piston. 

10. Fit the spring and guide bush. 

11. Install the piston assembly in the 
caliper pushing it in carefully to avoid 
damage to the bore or seals. 

12. Use special tool Xo. 14926700 to 
press home the lockring until it is fully 
seated. 

13. The remainder of the procedure is 
the reverse of removal. Cheek the clear¬ 
ance between the end of the piston and 
the brake lever (0.05-0.15 mm/0.002- 
0.006 in.) and adjust if necessary’. Bleed 
the system. Check operation of the 
brakes before riding the motorcycle. 

CALIPER 

1. Disconnect and plug the brake line 
at the caliper. 



Front forks assembly (\T0O, V750. V750) 


10 Fronl forks, complete 
11. Upper triple clomp nut 
12 Wosher 
13. Filler cop 
14 O-ring 

15. Wosher 

16. Upper triple clomp 

17. Bush 

18. Cop 

19. Locknut! 

20. Dust seal 

21. Steering head bearings 

22. Steering stem 

23. Nut 

24. lower triple clomp 


25. Bolt 

26. Washers 

27. Nut 

28. Eyelet 

29. Coble guide ring 

30. Heodlight bracket, right 

31. Heodlight brocket, left 

32. Dust seol 

33. Spring 

34. Spring housing 

35. Oil seal 

36. Fork lube 

37. lockring 

38. Bushing 


39. Fork slider, right 

40. Fork slider, left 
4 1. O-ring 

42. Adjusting washer 

43. Circlip 

44. Adjusting shim 

45. Bushing 

46. Bolt 

47. Washer 
4B. Drain plug 

49. Wosher 

50. Front fender 

51. Decol 

52. Bracket, front 


53. Bracket, rear 
54 Screw 

55. Wosher 

56. Plate 

57. Nut 
5B. Wosher 

59. Bolt 

60. Wosher 

61. Nut 

62. Eyelet 

63. Screw 

64. Wosher 

65. Ring 
66 Plug 
67. Reflector 



Removing the piston assembly with the special tool 
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s poetise caliper halves, making sure they 
are properly seated. 

1 1. Alter insuring that the caliper hall 
mating surfaces are perfectly clean, join 
the two halves, tightening the caliper 
holts to 28-32 ft ll»s. 

12. Install the caliper on its mount, 
tightening the mounting holts to 28-32 ft 
lbs. 

13. Install the pads. Connect the brake 
lines, bleed the system. Check brake 
operation before riding the motorcycle. 


Front Forks and Steering 

Y7(H), V? 50, V850 
Removal and Disassembly 

1. Disconnect the clutch and brake 
cables at the handlebars, remove the 
clamp screws and caps, and remove the 
handlebars. 

2. Remove the instrument panel 
mounting screws, disconnect the elec¬ 
trical cables and the speedometer drive, 
then remove the instrument panel. 



Removing ihe upper triple clamp 



Steering stern locknuts 


3. Remove the speedometer from the 
instrument panel. 

4 Remove the nut and lork fillet caps 
Irani the top triple clamp then pull the 
clamp using an appropriate wrench and 
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tool No. 60910500 or a suitable substitute 
puller. 

5. Remove the steering stem lock- 
ring (B) and lock-cap (A) from the top of 
the steering stem. 

6. Remove the pinch bolts which se¬ 
cure the bottom triple clamp to the fork 
tubes. 

7. Either drain the forks now by re¬ 
moving the drain plugs or pull out the 
tube and slider assemblies and then in¬ 
vert and drain the oil. 

8. Remove the spring housings anil 
springs as an assembly, then remove the 
headlight bracket bottom plate. 

9. Remove the spring housings, then 
remove the seal ring and rublx^r ring 
from the housings. 

10. Remove the circlip and adjusting 
washer, then remove the fork bottom 
cover and bushing. 

11. Remove the bottom slider bushing 
lock-ring, then extract the bushing. 

12. Remove the nut which secures the 
steering stem, from the bottom of the 
lower triple clamp, then remove the 
stem. 

Inspection 

1. Using a micrometer or calipers, 
check the diameter of the tubes at the 
chromed portion, which must extend 120 
nun (4.722 in.), and replace them if worn 
past their serviceable limit of 
34.720-34.695 mm (1.3669-1.3659 in.). 
Using feeler gauges, check the clearance 
between the tubes and bushings and re¬ 
place them if worn past their serviceable 
limit of 0.040-0.015 mm (0.0015-0.0041 
in.) at the top bushing, and 0.020-0.044 
mm (0.0007-0.0017 in.) at the bottom 
bushing. 

2. Inspect the top bushings for signs of 
wear, damage, or scoring which would 
interfere with the proper operation of the 
forks, or which could damage the fork 
tubes, and replace them as necessary. 
Using inside and outside micrometers, 
measure the bushings and replace them 
il worn past their serviceable limits of 
34.760-34.800 mm (1.3685-1.370 in.) for 
the inside diameter, and 40.010-39.971 
mm (1.5751-1.5735 in.) for the outside di¬ 
ameter. 

3. Inspect the bottom bushings. Their 
values are 34.700-34.739 mm 
(1.3661-1.3676 in.) for the inside diame¬ 
ter, and 39.950-39.911 nun 
(1.5728-1.5712 in.) for the outside diam¬ 
eter. 

4. Inspect thi* fork bottom covers for 
damage or scoring of their inner surfaces 
and replace them as necessary*. Using an 
inside micrometer, measure the inside 
diameter of the cover, then use feeler 
gauges to measure the clearances be¬ 
tween the cover and the top and bottom 
bushings, and replace the components if 
worn past their serviceable limits. The 
inside diameter of the cover should be 
40.010—10.050 mm (1.5751-1.5767 in.). 
The clearance between the cover anil the 
top hushing should be 0-0.079 nun 
(0-0.10031 in.), and the clearance be¬ 
tween the cover and the bottom bushing 
should be 0.099-0.100 mm 
(0.0038-0.0039 in.). 

5. Inspect the fork springs for signs of 
wear, fatigue, excessive tilt, or damage 


and replace them as necessary. A new 
spring should be 230 ± 15 mm (9.0551 
in.), and should be replaced if collapsed 
more than 3%. With a load of 110±4 lbs 
the spring should be 170 mm (6.6929 in.), 
and with a load ol 231 ±8 lbs, the spring 
should be 104 mm (4.0945 in.). 

Assembly and Installations 

1. Install the top and bottom fork 
cover bushings, then secure them with 
bushing lock-rings. Use new lock-rings if 
the old ones arc distorted. 

2. Install the fork tubes complete 
with the sliders, then position the adjust¬ 
ing washer in the top portion of the cov er 
and install the circlip in the cover groove. 

3. Place the fork cover gasket, cover, 
and spring housing in position. 

4. Carefully press the seal ring into 
position, then secure the spring housing 
using Tool No. 12912600 (labeled “ 1J '* in 
the accompanying illustration) or a suit¬ 
able substitute. 


t 



Installing a slider nil seal with the special tool 

5. Slip the fork springs over the fork 
tubes and position them in the spring 
housing; then insert the fork tubes in the 
bottom triple clamp and headlight 
bracket using Tool No. 12909500 (la¬ 
beled “4” in the accompany ing illustra¬ 
tion), or a suitable substitute, to position 
them. 

6. Install the pinch bolts and secure 
the headlight bracket, then secure the 
steering stem to the bottom triple clamp 
with its nut. 

7. Pack the steering head bearings 
with fresh grease and install them in the 
frame neck, then slip the steering stem 
and fork assembly into position so the 
stem scats fully inside the neck, and in¬ 
stall the steering stem cap. 

8. Position the steering stem lock- 
ring and adjust the steering play. The 
forks should pivot freely in the fork neck 
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Lining up the fork components with the special tool 


without binding. When the steering is to 
your satisfaction, fit and secure the lock 
cap using Tool No. 60910500 or a suitable 
substitute. 

9. Position the rubber rings and caps 
in the headlight brackets, then position 
the top triple clamp plate. 

10. Install the fork drain plugs and 
their gaskets, then fill each tube with fork 
oil. 

11. Position the filler plug seals, 
washers, and plugs, then fit the top triple 
clamp plate washer, and the nut which 
secures the plate, to the steering stem. 

12. Mount the handlebar clamps on 
the top triple clamp plate, install the 
speedometer drive on the instrument 
panel, connect the electric cables, and 
secure the speedometer. 

13. Mount the instrument panel on the 
top triple clamp plate, then install the 
handlebars and their clamp caps and 
screws. 

750 SPORT , 850T/T3 

Removal and Disassembly 

1. Drain the fork oil. Support the 
front wheel oft the ground. Remove the 
front wheel. Remove the brake caliper(s) 
from the forks, if disc brake. Remove the 
front fender. 

2. Detach the electrical switches. 

3. Remove the hydraulic steering 
damper unit, and engagement knob as¬ 
sembly. 

4. Unbolt the headlight, disconnect 
the wiring, and remove the headlight 
unit. Remove the turn signal indicators. 

5. Disconnect the tach and speedom¬ 
eter cables. Remove the instruments and 
warning light wiring and panel screws. 
Remove the panel. 

6. Loosen the upper triple clamp 
pinch bolts. Remove the steering stem 
nut, the fork filler caps, and the upper 
triple clamp. Remove the headlight 
bracket. Disconnect wiring or control ca¬ 
bles from the handlebars and remove the 
bars from the forks. 



Front fork components (Sport, 850T/T3) 


10. 

Front fork, complete 

30. 

Screw 

48 

Cop 

11. 

Filler cop 

31. 

Shim 

49. 

Spring 

12. 

Oring 

32. 

Lower triple clamp 

50. 

Circlip 

13. 

Pinch bolt 

32/1. 

Bushing 

51. 

Bottom cup 

14. 

Upper triple clomp 

33. 

Screw 

52. 

Headlight bracket, right 

15. 

Steering damper knob 

34. 

Screw 

53 

Headlight brocket, left 

16. 

Wosher 

35. 

Wosher 

54. 

Screw 

17. 

Hut 

36. 

Screw 

55. 

Fender 

18. 

Plate 

37. 

Nut 

56. 

Fender bracket, front 

19 

Spring 

38. 

Right fork slider 

57. 

Fender bracket, rear 

20. 

Bushing 

39. 

Left fork slider 

5B. 

Grommet 

21. 

Top nut 

40. 

Dust cover 

59 

Nue 

22 

Steering lock plate 

41. 

Oil seals 

60. 

Wosher 

23. 

Bearing adjustment nut 

42. 

Circlip 

61. 

Screw 

24. 

Cup 

43. 

Drain plug 

62. 

Screw 

25. 

Tapered roller steering head bearings 

44. 

Washer 

63. 

Washer 

26. 

Shim 

45. 

Fork tube 

64. 

Washer 

27. 

Dust seal 

46. 

Damper 

65 

Nut 

28. 

Steering damper 

46/1. 

Rubber damper ring 

66. 

Reflector 

29. 

Spacer 

47. 

Damper rod 

67. 

Rubber washer 


7. If removal of the forks only is de¬ 
sired, loosen the lower triple clamp 
pinch bolts, and pull down on the fork leg 
to remove it. 

8. If removal of the steering stem and 
fork assembly is desired, remove the 
steering stem nut and take away the fork 
and steering assembly. 

9. To disassemble the fork leg, secure 
the fork slider in a soft-face vise and re¬ 
move the bolt at the very bottom of the 
slider. Pull the fork tube out of the slider, 
and remove the spring and damper as¬ 
sembly from the tube. 

10. Remove the rod circlip. Remove 
the bottom cap and spring. Unscrew the 
rod from the damper. 

11. Remove the dust seal from the top 
of the slider, followed by the circlip. Pry 
out the slider seals. 


Inspection 

1. Check that the chrome plating of the 
fork tubes is in good condition. Diameter 
of the fork tubes should be 34.72-34.74 
mm (1.366-1.367 in.). 

2. Tube-to-slider clearance is 
0.010-0.085 mm (0.0004-0.0033 in.). 

3. Inside diameter of the fork slider 
should be 34.75-34.79 mm (1.368-1.370 
in.). 


4. Fork spring free length is 
418.5-423.5 mm (16.48-16.67 in.). 

5. Fork dampers are sealed units and 
cannot be disassembled. Check that the 
units have equal damping rates. If one 
leaks or shows damage, replace both to 
ensure equal damping characteristics. 

6. Check the damping characteristics 
of the steering damper. If it leaks or has 
lost its damping ability, replace it. The 
unit cannot be disassembled. 

7. Check the condition of the steering 
stem bearings. Replace them if signs of 
wear or damage are evident. Rollers 
should be bright and smooth over their 
whole surface. 

8. Check the condition of the outer 
races in the steering head. Races must be 
perfectly smooth and free of wear or rip¬ 
ples. If damaged the races must be re¬ 
placed, and this is accomplished by re¬ 
moving them from the frame with a 
punch, and pressing the replacements 
straight in. 

Assembly and Installation 

1. The use of new seals and rubber 
parts is recommended. 

2. Assemble the fork slider by care¬ 
fully pressing in the new seals until they 
are seated then fitting the circlip. Lubri- 

141 * 



Moto Guzzi 


cute seal lips with ATF. Install the dust 
seals on the sliders. 

3. Install the rubber ring on the 
damper rod. Install the locknut* screw 
the damper rod into the damper tube and 
secure it with the locknut. 

4. Fit the fork spring* bottom cap and 
circlip assembly. 

5. Fit the damper assemble into the 
fork till >e and the tube into the slider. 

ft. To assemble tin* steering stem, fit 
the dust cap, shim and bearing race onto 
the lower triple* clamp steering stem in 
that order. Install the steering assembly 
on the frame, then the top bearing and 
dust co\er Install the steering stem nut 
and tighten it so that the steering stem 
will turn freely but without any play. 

7. The remainder ol the* procedure is 
the reverse of removal. Add the proper 
amount ol ATF to each fork leg. 


Swing Ann 


Removal and Disassembly 

1. Remove the rear wheel. Remove the 
disc brake caliper, if necessary . Unbolt 
the shocks trom the swing arm. 

2. The swing arm can he removed 
complete with the drive box. If removal 
of the box is desired, drain the oil and un¬ 
bolt it from the swing arm. 

3. Loosen one of the clamps on the 
drive shaft rubber hoot. 

4 Remove the cap nuts from the pivot 
pins, if fitted (early models). 

5. Loosen the swing arm pivot pin 
locknuts. Do not unscrew the locknuts. 
Just loosen them enough so the pins can 
be unscrewed. Try to keep the locknuts 
.it the same place on the pins to preserve 
alignment upon assembly. 

6. Unscrew the pivot pins. Pull off the 
swing arm assembly. 



bemusing the swing arm touring race 


7. Remove any grease seals or dust 
seals or spacers from either end of the 
swing arm. To remove the hearings* use 
special tool \o. 129047(H). 


Assembly and Installation 

1. Lubricate the hearings with bearing 
grease and install them. Press in the seals 
and spacers. 

2. Install the swing, engaging the uni¬ 
versal coupling with the shaft. 

3. Fit the pivot pins, screwing them in 
equally until the swing arm can pivot 
freely but shows no signs of lateral play. 
Secure the locknuts. 

4. The remainder ol the procedure is 
the reverse ol removal. 


Rear Shock Absorbers 


ALL MODELS EXCEPT SPORT 

I. The shocks absorbers arc* sealed 
units. If leakage or other damage occurs, 
they must be replaced. 

SPORT 

1. Sport models are fitted with adjust¬ 
able Kuni* rear shock absorbers. 

2. The standard factory setting is ap¬ 
proximately I Vi turns from the minimum 
damping position. The maximum damp¬ 
ing position is 2Va turns. 

3. If a change in damping rate* is de¬ 
sired, remove the shocks from the motor¬ 
cycle. Compress the spring, remove the 
collar, and remove the spring. 

4. The* rubber stopper should be 
moved down the damper shaft. Use a 
screwdriver or the like to pry it down ofT 
the top ey elet, if necessary , but take care 
not to damage or knick the damper shaft’s 



Adjuring the damping rale on Koni* shocks (Sport 
onl) > 


chrome surface. Moving the rubber stop¬ 
per down will expose a locknut against 
the top eyelet. 

5. Use the right size wrench to hold 
tlu* locknut, then insert a rod into the 
eyelet and break it loose, then remove it. 
Remove the* locknut. If the locknut resists 
removal, secure the damper shaft in a 
soft-faced vise by the threaded portion, 
then loosen the locknut as far as possible. 
Remove the damper shaft from the vise, 
and remove the locknut. 

CAUTION: Do not attempt to secure 
any juirt of the damper shaft which 
must enter the damper during adjust¬ 
ment or operation. The shaft is eery 
easily knieked and the damper oil seal 
will be ruined. 

6. Remove the rubber stopper from 
the damper shaft. Refit the eyelet, and 
locknut, hut do not tighten them exces¬ 
sively. 

7. The adjuster mechanism is at the 
v ery bottom of the damper unit. Push the 
damper shaft in as far as possible without 
using excess pressure, then turn it a few 
degrees in either direction while main¬ 
taining a light pressure. The bottom of 
the shaft will engage the adjustment 
mechanism which can he felt when it 
happens. 

8. Turn the damper shaft to the left 
until it stops. This is the minimum damp¬ 
ing position. Turn the damper shaft to the 
right until the desired dumping jx)sition 
is reached. Adjustments are made in in¬ 
crements on l A turn. Maximum damping 
position is 2‘/4 turns. 

9. After adjustment, pull the damper 
shaft out an inch or so to disengage it 
from the adjustment mechanism. Refit 
the rubber stopper. Secure the ey elet and 
locknut. 

10. Both shocks must have the same 
adjustment to prov ide satisfactory opera¬ 
tion. 


Chassis Torque Specifications 


pan 

Titrt/ue 
<ft Ibi) 

Power frame* rail alien Bolts (Sport, 

58 

850T/T3) 

Center stand 

25 

Mattery bracket bolts 

18 

Footpcgs 

14 

Swing arm pivot pin locknuts 

58 

brake anchor, rear drum brake 

32 

Hear Shock absorbers 

top 

22 

bottom 

32 

Hear axle pinch holt 

32 

Axle nuts, front and rear 

101-107 

Triple damp pinch bolts 

32 

I'ork filler caps 

86-108 

Fork slider alien holts 

32 

Fork damper securing l>olt 

22 

Fork slider axle pinch holts 

32 

Top steering stem nut ( Sport, 

122-129 

S50T/T3) 

l)is< brake caliper mounts 

28-32 

Disc brake c aliper twlU 

28-32 
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MODEL COVERAGE 

Atlas 

C15CS 

N15CS 

P-11 

Commando 750 
Commando 850 
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General Specificat ions 



( inuni,Hutu S50 

( iiniNiiiniln 7 50 

iStiiinitiri/ 

Cumiumutu 750 

1 ( 'onilmt ) 

Arlat 

CISC'S 

\>5rs 

r-ti 

D1MI NSIONS 

Net \\ eight (lbs) 

422-436 

390 

390 

410 

N.A 

N.A. 

('.round Clearance (in.) 

(i 

6 

6 

6 

N.A. 

N.A. 

Win * lhasr ( in.) 

57 

36% 

56% 

N.A 

N.A. 

N.A 

Overall I.ninth (in ) 

SS 

87 * 1 2 . 

87 %» 

N A 

N.A. 

N.A. 

Overall Width (in.) 

26 

26 

26 

26 

26 

26 

Scat 1 leight ( m ) 

31 

31 

31 

N.A. 

N.A. 

N.A 

engine 

Displacement (ec) 

828 

7 15 

745 

745 

745 

745 

Here \ Stroke ( mm ) 

77 \ 89 

7 3 \ 89 

73 x 89 

73x89 

73 x 89 

73 x 89 

Compression Ratio 

8.5 1 

8.9 : 1 

10 ; 1 

75 1 

7.5 : 1 

7.5 : 1 

Carburetor (Amal) 

932 

930 

932 

389 Monohioc 
or 930 

389 Monobloc 

930 

Ignition 

Battery and 
eoil 

Battery and 
coil 

Batter)- and 
coil 

Magneto 

Magneto 

Battery and 
coil 

TRANSMISSION 

(dutch Tv pe 

Diaphragm. 

Diaphragm. 

Diaphragm, 

Dry-type, 

Dry-type, 

Dry-type, 

multi-plate 

multi-plate 

multi-plate 

multi-plate 

multi-plate 

multi-plate 

Gear Ratios ( : 1 ) 

First 

11.20 

12 40 

12.4 

11.6 

12 65 

12.65 

Second 

7 *15 

8 25 

8.25 

7 70 

8 40 

840 

Third 

5.30 

5.90 

5 90 

5,52 

6.03 

603 

Fourth 

4.38 

4 84 

4.84 

4,53 

4.96 

4.96 

CHAINS 

Rear (in.) 

\ v •% 

\ x \ 

\ x % 

•%x% 

% x 0,380 

■% x 0 380 


(99 pitches) 

(98 pitches) 

(98 pitches) 

(97 pitches) 

(97 pitches) 

(97 pitches) 

Primary (in.) 

; 's 


% 

%-x 0,305 

%»x 0.305 

%.\ 0,305 


(triple row) 

(92 pitches) 
•% \ 0.225 

(triple row) 

(92 pitches) 

(triple row) 

(92 pitches) 

(76 pitches) 

(76 pitches) 

(76 pitches) 

Camshaft (in.) 

% x 0.225 

•\ x 0.225 

% x 0.225 

•% x 0.225 

•% x 0.225 


(38 pitches) 

(38 pitches) 

(38 pitches) 

(38 pitches) 

(38 pitches) 

% X 

(42 pitches) 

all 

>sorhers nn all 

(38 pitches) 

Magneto (in.) 

CHASSIS 

Front Suspension 

Rear Suspension 


Swing arm 

- x 'x: 

(42 pitches) 

Rod damper hydraulic forks on 
and hydraulic damped shock al 


Tire Size 

Front 

4.10.x 19 

4.10 x 19 

4.10 x 19 

3.25.x 19 

3.25 x 19 

3 25x 19 

Rear 

4.10 x 19 

4 I0x 19 

4.10 x 19 

4 .00 x 18 

4.00.x 18 

4.00 x 18 

ELECTRICAL 

System Voltage 
Generator 

12 

12 

12 12 

Alternator on all 

12 

12 


N.A. Not available 


Maintenance 

NOTE: Common maintenance proce¬ 
dures are explained in detail in “ Gen¬ 
eral Information.” 


Lubrication 


EXCISE 

Oil should be changed every 2500 
miles under normal operating conditions. 
Change oil when engine is warm. 

Use SAE 20/50 or SAE 30 ”SE” if the 
average temperature is above 32° F., and 
SAE 10/30 or SAE 20 “SE” oil if below 
this. 

Checking Oil Level 

1. Remove the seat, if necessary (as on 
Commandos) to gain access to the oil tank 
cap. Remove the cap. 

2. Start the engine and let it run for a 
few moments until the sump has been 
scavenged and the oil in the tank is at its 
normal level as in operation. You can tell 
when the sump has been emptied, as the 
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oil How coming from the return line in¬ 
side the oil tank will become intermittent 
and splutter somewhat. 

3. Check the oil level. On Commando 
models, a dipstick is provided. The oil 
level should not exceed the “11” mark, or 
fall below the “L” mark. 

Early Commando machines have an oil 
level tube adjacent to the oil tank. The oil 
level should be about half-way up the 
tube under operating conditions. 

On all other models, gauge the oil level 
against the decal level lines on the side of 
the tank. Both maximum and minimum 
levels are marked. 

Putting too much oil in will cause it to 
spill out of the overflow tube while in 
operation, while too little will cause an 
excess of heat to be built up in the re¬ 
maining oil. 

Changing Oil 

1. Let the engine run until it is warm, 
then remove the seat (if necessary as on 
Commando models) and the right side 
cover (if fitted) to gain access to the tank 
filler cap and drain plug respectively. 

2. Drain the warm oil out into a suit¬ 
able receptacle. On the 1970 Roadster, 
the filter junction bolt must be removed 
to drain the oil tank. 



3. Remove the crankcase sump drain 
plug and allow the sump to drain com¬ 
pletely. There should only be a pint or so 
of oil in the sump. 

On early 1973 Commando 750 models, 
only a small drain plug is fitted to the 
sump. On the 850 Commando, a large 
plug with filter is fitted along with a 
smaller magnetic plug. This small plug 
should be removed and cleaned when 
the oil is changed. 

4. Clean the sump filter by removing 
the spring clip, taking out the washer, 
and pulling out the filter mesh. 

5. Wash the filter thoroughly in a suit¬ 
able solvent to remove all impurities 
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Drain plugs (850 shown) 


trapped in it. Also wash out the plug itself 
checking closely for metal particles. 

6. Reassemble the filter in the plug 
and replace. Tighten the plug firmly. 

Commando only: 

7. Remove the oil feed line at the tank 
by loosening the securing nut. Remove 
the filter (held by a circlip) and clean it. 
Let the filter dry before refitting it. 

On some 1973 Commando 750s, and on 
the 850 Commando, an automotive-type 
screw-on cartridge oil filter is fitted to the 
oil return line, and is located behind the 
gearbox. This filter should be removed 
and replaced about every other oil 
change. 

Place a drip pan beneath the filter to 
catch any oil. Loosen the clamp and un¬ 
screw the filter, using a filter strap 
wrench if necessary. 

To install, place a thin coat of oil 
around the O-ring of the new filter and 
screw it on hand-tight only. Tighten the 
clamp. Do not overtighten the clamp as 
this risks crushing the filter. 

Pre-Commando: 

For the other models, the factory did 
not recommend removing the filter on 
the oil feed pipe as just described for the 
Commando for fear of causing a leak at 
this spot by breaking the seal. Instead, 
the recommended procedure was to re¬ 
move the oil tank completely and wash it 


out with kerosene or another suitable sol¬ 
vent. 

a. Take off the metal oil pipe junc¬ 
tion at the engine by removing the sin¬ 
gle fastening bolt. 

b. Remove all other hose connec¬ 
tions to the oil tank such as the crank¬ 
case breather, tank breather, etc. 

c. Remove the three or four bolts 
which hold the oil tank to the frame 
(depending on the model) and remove 
the tank. 

d. Flush the tank with the solvent 
several times to assure a complete 
cleansing job. Let the tank drain and 
dry thoroughly before refitting. 

It is not necessary or recommended to 
perform this operation at every oil 
change. It should be done occasionally, 
though, and for certain if the engine has 
just been rebuilt. 

Commando: 

Although this should not be necessary 
for the Commando under normal condi¬ 
tions, the procedure is as follows: 

a. Remove the seat and sidecovers 
from both sides of the machine. 

b. Drain the oil as described above. 

c. Take off the chain oiler pipe at 
the point where it enters the felt car¬ 
tridge by compressing the spring clip 
and pulling the pipe away. Also re¬ 
move the oil tank breather and crank¬ 
case breather pipes. 

d. Unscrew the front and rear oil 
tank rubber mountings and remove the 
tank by lifting it to clear the bottom 
grommet and taking the bottom of the 
tank out of the frame first. 

e. Reassembly is the reverse of the 
above procedure. 

8. Occasionally check the filter in the 
oil pressure relief valve. To remove the 
valve, it may be necessary to take out the 
rocker oil feed banjo bolt immediately 
below it. 

9. Refill the oil tank with the correct 
amount and grade of oil. Start the engine 
and let it run for three minutes. Then 
shut it off and let it sit for another two 
minutes. Recheck the oil level and fill it 
up as necessary. 

GEARBOX 

The change interval is 5000 miles. Oil 
should be warm when changing. Use 
SAE 90EP when average temperature is 
above 32° F and SAE 30 when it is below 
this. 

Checking Oil 

To check the level of oil in the gearbox, 
simply remove the oil level plug at the 
rear of the outer gearbox cover. The oil 
should begin to flow gently out. 

Changing Oil 

NOTE: The oil should be itarm when 
changing. 

1. Remove the clutch lever inspection 
cap on the outer cover. 

2. Remove the drain plug at the bot¬ 
tom rear of the gearbox and allow the oil 
to drain out. Replace the drain plug and 
tighten it firmly, but avoid damaging the 
fiber washer. 

3. Using a small funnel or other suit¬ 
able device, add oil through the inspec- 



Gearbox plugs (all models) 


tion cap. Add the oil slowly, as it is quite 
thick and must drain through a drilling in 
the inner cover to get to the gear compart¬ 
ment. When you have added the correct 
amount of oil (Commando: 1.2 pints; 
other models: 1 pint), let the oil sit for a 
minute to ensure that the level is equal in 
both the inner and outer compartments, 
then remove the level plug and check as 
before. 

4. Replace the level plug and the in¬ 
spection cap. 

PRIMARY CHAIXCASE 

The change interval is every 2500 
miles. Change when engine is warm. Use 
the same type of oil being used in the 
engine. 

Checking Oil Level 

To check the primary chaincase oil 
level, remove the oil level plug at the 
middle, lower portion of the chaincase. 
The oil should seep gently out the level 
is correct. 

Changing Chaincase Oil 

1. Remove the left-side footpeg. 

2. Place a long metal tray or suitable 
substitute beneath the chaincase, un¬ 
screw the central fixing bolt, or the 
screws around the chaincase cover as on 
some models, and pull off the chaincase 
cover just enough to break the joint and 
let the oil escape. 

3. Let the cover sit for a moment until 
as much of the oil as possible has drained 
out, then remove the cover. 

4. Wash out the cover with kerosene or 
another suitable solvent. 

5. Replace the cover, remove the chain 
inspection cap, and add the correct 
amount and grade of oil with the aid of a 
small funnel. Check the oil level as be¬ 
fore. 

The primary' chaincase for the Com¬ 
mando should be filled with 7 oz. of oil, 
while on the other models, the correct 
amount is 4.5 oz. 

Never use any type of oil additive or a 
thicker grade of oil in the primary' chain- 
case in an effort to slow or stop a leak, or 
for any other rason, as these may affect 
the operation of the clutch. 

CAUTION: Do not overfill the pri¬ 
mary chaincase. 
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FROST FORKS 

The oil should he changed every 5,(XX) 
miles (Commando), or 10,(XX) miles (pre- 
Conunando) and refilled with the recom¬ 
mended grade in the correct amount. 

1. Remove the small drain screw at the 
bottom of one fork leg, having a suitable 
receptacle reads to catch the oil. Push the 
bike oil the center stand and work the 
forks up and down to completely drain all 
of the oil in the fork. 

2. Allow the oil to drain lor several 
minutes, then replace the drain screw, 
paying attention to the fiber washer to 
avoid damaging it. Drain the other fork 
leg in the same manner. 

3. The large filler plug at the top of 
each fork leg must now be removed. If 
necessary for your bike, remove the 
handlebars for increased accessibility to 
tlie plugs. 

With the bike off the center stand, 
remove one of the filler plugs. 

CAUTION: Do not remove both plugs 

with the bike off the center stand, or 

the forks will collapse. 

4. Push down on the front end so that 
the spring and damper rod rise out of the 
fork leg. 

5. Using two wrenches, remove the 
filler plug’from the damper rod. 

6. Put the machine on the center stand 
so that the spring and damper rod retract 
into the fork leg, which they will do 
when the forks extend. 

7. Pour the correct amount of oil into 
the fork leg. Atlas and Commando: 5 oz in 
each leg; Scramblers: 6.5 oz in each leg. 

Oil must be added slowly. It takes time 
for the oil to seep past the spring and into 
the slider. 

An alternate method to hasten filling is 
to cover the plug hole with the palm of 
one hand and then pump the forks up and 
down slightly. 

8. After the oil has been added, push 
the machine off the stand again to expose 
the damper rod. Screw the filler plug 
onto the rod as far as possible, then lock 
the damper rod nut against it. A little 
thread locking compound can be used on 
the filler plug threads, as this will ensure 
that the damper rod does not come loose 
in operation. 

9. Put the bike back on the center 
stand and screw the filler plug into the 
fork leg and tighten firmly, repeat the 
procedure with the remaining fork leg. 

DRIVE CHAIS 

The rear chain receives some lubrica¬ 
tion from the oil tank by way of the tank 
breather tube. On Commandos, a felt 
regulator is incorporated into the tube. A 
lubricant developed specifically for mo¬ 
torcycle drive chains, however, should 
be used at regular intervals. 

GREASE SIPPLES 

On all drum brake models, grease nip¬ 
ples are fitted to the front and rear brake 
cam pivots. These should he lubricated 
every 5,000 miles with no more than one 
stroke of the grease gun to avoid getting 
grease inside the drum. 

Most models also need lubrication of 
the rear brake pedal pivot and a fitting is 
provided for this purpose. Grease the 
pivot even. 2,500 miles. 
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At the same interval, give a few shots of 
grease to the speedometer drive on the 
rear wheel. 

On Commando models only, there is a 
nipple on the right side of the swing arm 
bush housing. This should be attended to 
everv 5,000 miles, l ill it with SAE 140 
oil. 

To check the swing arm oil level, re¬ 
move the spindle locating bolt at the top, 
center, of the swing arm pivot. Fill with 
oil until it begins to come out of the bolt 
hole. 

CAUTION: Be sure to use oil only; do 

not use grease. 

COSTACT RREAKER POISES 

Battery and Coil Ignition 

Every 5,000 miles, when checking or 
replacing the contact breaker points, 
apply some grease to the breaker earn and 
to the pivot posts. 

At the same time, apply a small amount 
of light oil to the centrifugal advance 
mechanism bob weights at their pivots. 
The advance mechanism is behind the 
breaker point plate. 

In both cases, use the grease and oil 
very sparingly so you won’t foul the 
points in the process. 

Magneto Ignition 

The cam ring in the Lucas K2F mag¬ 
neto has two holes drilled into it in which 
are fitted very small fiber wicks which 
hold and distribute oil. They are fed by 
much larger pieces of fiber beneath the 
cam ring. Every 3,(X)0 miles, add oil spar¬ 
ingly to the cam ring face. Less often, the 
cam ring may be removed after first re¬ 
moving the center bolt, prying out (he 
points and breaker plate, and very gently 
pulling out the cam plate. It must be 
pulled straight out by hand. Removing 
the cam ring will allow you to oil the 
fiber elements directly. Do it sparingly. 

If the wicks in the ring are missing, as 
may happen after many miles, the ring 
can be lightly greased for the same pur¬ 
pose. 

Also apply a drop of oil to the breaker 
point pivot post. 

SPEEDOMETER ASD 
TACHOMETER CABLES 

The speedometer and tachometer ca¬ 
bles should be removed, cleaned, in¬ 
spected, and-lubricated with grease peri¬ 
odically. 

1. Disconnect the cables at the in¬ 
struments or the drive box. 

2. Withdraw the cables, leaving the 
outer housings in place. 

3. Clean the cables thoroughly in kero¬ 
sene, then inspect them for fraying. 

4. Completely coat the cables with 
light-duty grease except for the 6 in. 
nearest the instruments. 

5. Reinstall the cables as removed. 

STEERISG HEAD BEARISGS 

Late Mode! Commando 

If the machine does not have a largo 
chrome hexagon nut at the top of the 
steering stem, it is the latest design. The 
fork bearings are therefore ball journal 
type, but pre-packed with grease at the 


factory which lasts for the life of the mo¬ 
torcycle. These bearings need neither lu¬ 
brication nor adjustment of any kind. 

All Other Models 

Steering head bearing lubrication is 
necessary at intervals of about 2(),0(X) 
miles. It is necessary to remove the fork 
legs and steering stem. Refer to "Chas¬ 
sis” for procedures. 

REAR SHOCK ABSORBERS 

The Girling rear shock absorbers are 
maintenance-free sealed units and can¬ 
not be disassembled. It a shock absorber 
weeps oil, it must be replaced. 

On sonX early machines, the upper 
part of the spring might be greased if it 
grates against the metal dust cover. 

WHEEL BEARISGS 

The maintenance interval for both 
front and rear wheel bearings is 10,000 
miles, at which time they should be re¬ 
moved, cleaned, inspected, packed with 
the approved brand of grease, and re¬ 
placed. Removal procedure is given in 
"Chassis.” 


Service Cheeks and 
Adjustments 


CLUTCH 

The procedure is essentially the same 
for all models. 

1. Remove the clutch activating lever 
inspection cap on the gearbox and the 
clutch adjusting screw capon the primary 
chaincase. 

2. Run the clutch cable adjuster all the 
way down until there is slack in the 
cable. 

3. Check the free-play of the clutch ac¬ 
tivating lever in the gearbox outer cover. 
There should be about Vh in. of free 
movement before the lever touches the 
clutch pushrod. 



Clutch adjuster locknut (H) and adjuster (C) 


4. Adjust, if necessary, by loosening 
the locknut on the adjusting screw in the 
center of the clutch hub. 

5. Loosen the adjusting screw a few 
turns until you note the free-play in the 
gearbox lever. 

6. Screw in the adjusting screw until it 
just touches the clutch pushrod. 

7. On Commando models, back the ad¬ 
justing screw off one full turn, then 
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tighten the locknut. On all other models, 
back the screw off V 2 to % of a turn, then 
tighten the locknut. 

8. Make sure that the activating lever 
has the required free-play. Take up the 
extra cable slack with the cable adjusters 
at the gearbox or the handlebar. There 
should he about Vs in. of free mov ement 
in the handlebar lever before it engages 
the clutch for pre-Commando -models. 
This is measured between the hand lever 
and the lever holder. On the Commando, 
there should be between 3 /ie in. and Va in. 
free movement between the cable outer 
casing and the adjuster. 

BRAKE ADJUSTMENT 
Commandos are fitted with either an 
hydraulic disc or a twin leading shoe 
drum-type brake at the front, and a single 
leading shoe at the rear on pre-1975 mod¬ 
els. 1975 and later models have a disc at 
the rear wheel as well. Drum brakes are 
cable-operated on both wheels. 

Other models usually had single lead¬ 
ing shoe brakes front and rear, and the 
rear brake was rod-operated. 

On all drum brakes, if the axle nut has 
been loosened, the brakes must be cen¬ 
tralized in the drum before attempting 
adjustment. This is done by applying the 
brake hard with the axle nut loose, and 
then tightening the axle nut while keep¬ 
ing the brake applied. Then adjust the 
brake as outlined in the following sec¬ 
tions. 

Commando 

Front, Drum Type 

1. Two adjusters are provided on the 
front brake cable: at the handlebar and at 
the drum itself. Usually, the adjuster at 
the drum is used to compensate for wear 
of the brake shoes. 

Adjust the brakes so that the shoes con¬ 
tact the drum after the handlebar brake 
lever has moved about 1 in. (measured at 
the tip of the lever). 

2. The angle formed by the cable and 
the brake plate lever should not exceed 
90° when the brake is fully applied. If it 
does, it is probable that the shoes are 
worn to the point of replacement. 

3. The link rod for the twin leading 
shoe brake should be correctly set at the 
factory, and does not require periodic ad¬ 
justment. If the linkage has been disas¬ 
sembled, or if new brake shoes are fitted, 
reset the linkage by first removing the top 
clevis pin. Then pull the handlebar lever 
until the brake shoe just contacts the 
drum. Have an assistant hold the handle¬ 
bar brake lever in this position. Push 
down on the upper brake plate lever until 
the brake shoe contacts the drum. The 
clevis pin holes in the link rod and the 
lever should line up, if the brakes are cor¬ 
rectly adjusted. If not, loosen the link rod 
locknut, and screw the rod in or out so 
that the holes line up. Tighten the lock¬ 
nut. Insert the clevis pin and fit the clip. 
Adjust the brake with the brake plate ad¬ 
juster. 

NOTE: The pins should he checked pe¬ 
riodically and replaced if they show 
signs of wear, or braking effectiveness 
will he reduced. 

4. The front brake is equipped with an 



Adjusting lls brake rod 


air scoop and an outlet, both of which are 
blocked off. The plates can be remov ed if 
desired, but the wire mesh screens must 
remain in place. 

Front, Disc Type 

I. The only required check besides 
pad wear is for fluid level. The fluid level 
should be V 2 in. from the top of the reser¬ 
voir. Add DOT 3 brake fluid only if top¬ 
ping up is necessary. Refit the diaphragm 
closed end down. 



Disc brake fluid level should be Mi in. below the lip 
of the reserv oir 

Note that the fluid level may drop 
slightly as the pads wear. In this case it is 
not necessary to add additional fluid, 
since the level will rise when new pads 
are fitted. 

2. Bleeding and flushing procedures 
for the hydraulic system are provided in 
“Chassis." 

Rear, Drum Type 

1. A stop bolt is fitted so that the brake 
pedal can be positioned to suit rider pref¬ 
erence. Adjust this before adjusting the 
brake. If the stop bolt is moved, check 
operation of the brake light switch. 

2. When the rear brake is fully ap¬ 
plied, the lever should not be past the 6 
o’clock position. If it is, new linings are 
necessary. The brake is adjusted with the 
adjuster on the end of the cable. Allow 
about I in. of pedal trav el before the lin¬ 
ings contact the drum. 

3. Adjust the brake light switch after 
adjusting the brake. Loosen the securing 
screws and move the switch up or down 
as necessary so that the brake light goes 


on as soon as the pedal is depressed. 

4. Be sure that the brake pedal returns 
to rest against the stopper bolt, and not 
against the brake light switch, or the 
switch will be ruined. The switch 
plunger must not be fully compressed 
when the pedal is resting against its stop. 

Rear, Disc Type 

Check fluid level as outlined for 
“Front, Disc Type." 

Pre-Commando 

Front and Rear 

1. Adjust the front brake cable to allow 
about 1 in. of hand lever mov ement, mea¬ 
sured at the tip of the lever, before the 
linings contact the drum. 

The angle formed by the brake arm and 
the cable should not exceed 90° when the 
brake is fully applied, or the linings are 
probably worn to the point of replace¬ 
ment. 

2 If the machine is equipped with a 
pedal stop for the rear brake pedal, this 
should be adjusted to the desired posi¬ 
tion first. 

3. The rear brake, if rod-operated, 
must be adjusted with the motorcycle on 
its wheels and the weight of a rider on it. 
Allow about 1 in. of pedal movement be¬ 
fore the linings contact the drum. 

4. In all cases the wheels should be 
free to turn with no dragging from the 
brake linings. 

PRIMARY DRIVE CHAIN 
1974 and Earlier 

On pre-Commando models, this adjust¬ 
ment should be made when the engine is 
at operating temperature. 

1. Remove the primary chaincase in¬ 
spection cap. 


A PRIMARY CHAIN 
ADJUSTER 




Primary chain adjuster locknuts (A&C) and locking 
bolt (B) 

2. Loosen the large nut on the adjust¬ 
ment assembly on top of the gearbox. 
Also, loosen the nuts on the lower gear¬ 
box mounting stud. 

3. On Scrambler models: screw down 
the adjuster bolt several turns. Pull down 
hard on the drive chain to take up the 
slack in the primary chain, then turn the 
adjuster bolt out until primary' chain ten¬ 
sion is correct. Tighten the lockbolt. 

4. On other models: Back off the ad¬ 
juster nut on the right several turns. Then 
tighten the nut on the left. The gearbox 
will pivot to the left to tighten the pri- 
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G15CS primary chain adjuster holt (1), locknut (3), 
and gearbox lock holt (5) 

mary chain. Tighten the nut until the 
slack is completely gone, then back it off 
several turns and tighten the right nut 
until the correct chain slack is obtained. 
For Commandos this is % in. total up and 
down movement. For models with 
single-row chains, V4-% in. 

5. Slowly rotate the chain and check 
the slack at several points. If the chain 
has a tight spot, the slack must be set to 
the correct specification at this point. 

6. Tighten the large adjuster nut and 
the mounting stud nuts. 

7. The final drive chain adjustment has 
been altered and must lie cheeked. 

1975 and Later 

An automatic chain tensioner is fitted 
to the primary chain, so no adjustment is 
necessary. 

FINAL DRIVE CHAIN 

Before attempting adjustment, the 
chain must be clean and well lubricated. 
Check for tight spots and set slack at the 
tight spot, if any. 

1. Loosen the rear axle nuts. Loosen 
the adjuster locknuts. Back off the rear 
brake adjuster (drum brake). 

2. Pull down on the bottom chain run 
to ensure the wheel is aligned. 

3. Turn each adjuster an ecjual amount 
until the chain is a bit looser than de¬ 
sired. 

4. Check slack with the motorcycle on 
its wheels and a rider on it. Readjust, if 
necessary', until there is 3 A to 1 in. of slack 
(total up and down movement) measured 
in the middle of the bottom chain run. 

5. Apply the rear drum brake, tighten 
the axle nuts and recheck chain slack. 
Tighten the adjuster locknuts. 

6. Check that the brake is not drag¬ 
ging. On models with a rod-operated 
brake, the adjustment will have changed 
if the wheel was moved. Readjust the 
brake as necessary. 

CAM CIIA LX 

1. Cam chain tension should be 
checked periodically. 1975 and later 
models are fitted with a plug on the tim¬ 
ing case cover to allow the tension to be 
checked. On other models, the cover 
must be removed to check the tension. 

2. Correct cam chain tension is W 3 /ie 
in. of total up-and-down movement mea¬ 
sured in the middle of the upper chain 
run. Adjustment is by means of an adjust¬ 
able slipper secured by two nuts. 
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Air Cleaner 


1974 and Earlier 

This is a paper element on most mod¬ 
els, although it differs for each type of 
machine. Replace the filter paper every 
5,000 miles or more often under dusty 
conditions. 

On motorcycles like the Commando 
with its larger filter box, foam air cleaner 
elements can be fitted as a replacement. 
These are superior to paper filters and 


can be reused by washing them in sol¬ 
vent and oiling as per instructions. Fol¬ 
low the filter manufacturer’s recommen¬ 
dations if this is done. 

1975 and Later 

A foam-type air cleaner is used on 
these machines. Under normal condi¬ 
tions the filter should be serviced every 
3,000 miles by removing it from the ma¬ 
chine, washing it in clean gasoline, and 
squeezing dry. Then soak the filter in 
motor oil, squeeze ofi the excess, and in¬ 
stall 


Periodic Maintenance Intervals 


Weekly 

Check tire pressure 

Evcrv two weeks 

Check battery electrolyte level 

Every 250 miles 

Check engine oil tank level 

bverv 1.000 miles 

Cheek primary chnincase nil level 
Lubricate and adjust rear chain 
Lubricate all control cables 
Adjust both brakes 
Cheek gearbox oil level 

livery 2,500 ntilcs 

Check timing and adjust contact breaker points 
Clean spark plugs and set gaps 
Change primary chaincase oil and check adjust¬ 
ment 

Check clutch adjustment 

Change engine oil 

Clean crankcase oil filter 

Clean, lubricate, and adjust rear chain 

Crease rear brake pedal pivot 

Crease speedometer drive 

Lubricate control cables 


Every 3,000 miles 

Lubricate magneto cam ring 
Clean air filter (foam-type) 

Every 5,000 miles 
Change gearbox oil 
Change oil in forks (Commando) 

Check steering head bearing adjustment 
Clean contact breaker points 
Lubricate contact breaker cam and auto ad¬ 
vance unit 

Grease brake spindles (one stroke of grease gun) 
Check and adjust valve rocker clearances 
Check and adjust cam chain 
Replace air filter element (paper-type) 
Disassemble and clean both carburetors 
Lubricate swing arm bushes (Commando) 
Replace cartridge oil filter 

Every 10,000 miles 

Change oil in front forks (prc-Commando) 
Re-pack wheel hearings with grease 
Check front and rear rubber engine mountings 
for side play (Commando) 


Maintenance Data 



Attar 

filiCS. 

X1SCS. 

Pit 


Commando 


FartJrack 

Rand tier 

ss 

Ui-Rtdcr 

Interstate 

Fuel Tank (gal) 

3.5 

2.5 

3.9 

2.7, 

2.3 






30 



Od Tank (pts) 

4.5 

4.5 

60 

6.0 

6.0 

0.0 

(’.carbox (pts) 

1.0 

1.0 

12 

1.2 

1.2 

1.2 

Primary Chaincase («/) 

4 5 

4.5 

7.0 

7.0 

7 0 

70 

Front Forks (« Leg (oz) 

5.0 

6.5 

5 0 

50 

50 

50 

Tire Pressure (psi)® 







Front 

24 

24 

22 

22 

22 

22 

Rear 

24 

24 

24 

21 

24 

24 

Chain Slack (in.) 







Primary Drive 

Vi 

V. 

•\ 

K 


Vs 

Rear Drive 

VI 

VI 

VI 

VI 

VI 

VI 


(T) For two-up or extended high-speed operation, add 2 psi. front and 1 psi, rear to given pressures. 
(*) 750—6.0; S50—7.3 
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Recommended Lubricants 


Engine and Primary Chain 
Above 32° F 
Below 32* F 

Cearlx>.\ 

Above 32® F 
Below 32® F 

Front Forks 

Swing Arm (Commando) 
Crease Fittings 
Control Cables 


Taih, Speedometer Cables 
Wheel and Steering Head Bearings 


SAE 20'50 or SAE 30W 

SAE 10/30 or SAE 20\V 

SAE 90EP 
SAE 30 

SAE 10-30 or SAE 20W 

SAE U0 

Waterproof, medium-weight chassis grease 

10/30 motor oil 

Crophile-base lubricant 

Molybdenum disulphide-base lubricant 

Light-duty grease 

Waterproof, medium-weight bearing grease 


Tune-1 j> 

NOTE: Common funr-tip procedures 
are explained in detail in “General In¬ 
formation .” 


Valve Adjustment 


NOTE: Valves must be adjusted when 

the engine is cold . 

1 Remove the gas tank after shutting 
off the fuel taps and disconnecting them 
at the tank. On some models, the seat 
must be removed first. 

2. Remove the spark plugs, the two 
exhaust rocker covers, and the intake 
rocker cover. 

3. Turn the engine over with the kick- 
starter until the left-side intake valve is 
fully open (the rocker arm will be de¬ 
pressed). The right intake valve will be 
closed at this point. Check the clearance 
at the right intake valve with a feeler 
gauge. It should be 0.006 in. for all mod¬ 
els except Combat-equipped Com¬ 
mandos which are set at 0.00S in. 



The feeler gauge blade will be a slight 
drag fit in a correctly adjusted valve. 

4. Adjust, if necessary’, bv loosening 
the locknut and turning down the ad¬ 
juster until the feeler gauge blade can be 
pulled through with a slight drag on it. 

5. Hold the adjuster in position and 


tighten the locknut. Recheck the gap 
after tightening. 

6. Turn the engine over until the right 
intake valve is depressed, then adjust the 
left intake valve. 

7. Repeat the procedure with the ex¬ 
haust valves. Proper exhaust valve clear¬ 
ance for all standard engines is 0.008 in. 
Combat engines are set at 0.010 in. 


Contact Breaker Points 


MAGNETO IGSITIOS * 1 2 3 4 

The contact breaker points are located 
beneath the magneto cover on the left¬ 
side of the machine. 

Removal 

1. Loosen the kill-button wire knurled 
nut at the magneto. This is attached to the 
post in the center of the magneto cover. 

2. Unscrew the cover and place it 
aside. 

3. Loosen the central hex-head secur¬ 
ing screw until it is clear of its threads but 
is still in the center of the contact 
breaker. It can be used to “break” the 
points off their tapered shaft by gently 
levering sideways with the fingers. 

4. When the points have been taken 
off the shaft, remove them completely. 

Installation 

Installation is the reverse of the re¬ 
moval procedure. Clean the new points 
with a non-oilv solvent to remove the 
preservative coating. Do not forget to re¬ 
place the fiber washers on the pivot post. 
Refer to the illustration for correct posi¬ 
tion of various parts. Also, apply a drop of 
oil to the post for lubrication. Note that 
the points assembly has a key which must 
fit in its slot. Set the gap upon installa¬ 
tion. The ignition timing need not be re¬ 
adjusted. 

Gap Adjustment 

1. Turn the engine ever slowly until 
the points are fully open. This should be 
done with care. The points will be open 
at two positions on the cam ring. These 
points can be detenu ined by looking at 
the cam ring itself. There are two “thick” 
areas. The points will be open when the 
contact breaker heel passes over these 
points which are about 6 o’clock and 12 
o’clock. 


Cfc SECURING 
— SCREW 


FIXED CONTACT 
PLATE SECURING 

SCREW '-<3© 


PUSN-ON RETAINING 
RING 


§ O 



Magneto breaker points assembly 

2. Loosen the fixed contact plate se¬ 
curing screw, then use a screwdriver to 
move the fixed contact plate to the correct 
gap. Check the gap with the appropriate 
feeler gauge. It should be 0.012-i).015 in. 

3. Tighten the fixed contact plate se¬ 
curing screw and recheck the gap. 

4. Check that the gap is the same at 
!x>th open positions on the cam ring. 11 it 
is not, set the gap so that it is within the 
given specification at both open posi¬ 
tions. 

CAPACITOR IGSITIOS' 

Capacitor ignition systems (or battery’ 
and coil ignition) are found on 1967 mod¬ 
els as well as on Commandos. The earli¬ 
est machines equipped with this system 
had the ignition points located in a can¬ 
ister behind the cylinder barrels and at¬ 
tached to the timing case. The first ma¬ 
chines utilized dual points with the 
condensers mounted on the breaker 
plate. This set-up was soon replaced with 
yet another system: Lucas 6CA dual 
points, individually mounted on the 
breaker plate, the condensers being re¬ 
motely positioned. The points on this 
later system allow each cylinder to be 
timed separately. This system was used 
on Commando models also up to engine 
No. 131257, when the points were relo¬ 
cated to the timing case. Aside from the 
new location, the points assembly is the 
same. 

Commando 750s (1973) and Com¬ 
mando 850s use another type of breaker 
point assembly, the Lucas 10CA. 

Early 1967 Models 

Removal 

L Remove the ignition point cover. 

2. If desired, the points assembly may 
be removed as a unit to reveal the auto¬ 
matic timing advance mechanism. Dis¬ 
connect the txvo wires from the snap con¬ 
nectors; remove the two screws which 
secure the breaker plate and remove the 
plate. 

3. If replacement of the points only is 
desired, remove the two wires from the 
snap connectors, release the nut which 
holds the spring of each breaker point to 
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1. Loosen the two securing screws (A) 
nnil turn the brass eccentric screw (B) 
until the points open at the correct time. 

2. II the correct timing cannot he at¬ 
tained in this manner, set the contact 
breaker at about the middle ol its adjust¬ 
ment range using screw (B), then tighten 
the securing screws. 

3. Loosen the large screw s w hich hold 
the contact breaker plate to the housing 
and rotate the entire plate until the points 
begin to open. 

4. Secure the two screws. Turn the 
engine over 360° and adjust the other 
points set as previously described. It 
should not be necessarv to move the en¬ 
tire breaker plate again, only the individ¬ 
ual point set. 

Commando Models After 
Engine No. 131257 

These machines have the points as¬ 
sembly mounted in the timing ease on 
the right side of the camshaft and are fit¬ 
ted with a timing mark on the rotor and 
an indicator plate beneath a cap at the 
front of the primary chain cover. The sys¬ 
tem may be checked for proper timing ei¬ 
ther with the engine running or at a 
standstill. 

Checking Timing 

1. Remove the points cover and the 
inspection plug from the primary chain- 
case. 

2. Hook up a strobe light in accor¬ 
dance with the manufacturer’s recom¬ 
mendations. 

3. Start the engine and run it at 2,000 
rpm so that the timing is fully advanced. 
The mark on the rotor should register 
with the 28° mark on the indicator plate. 
(Each line indicates two degrees.) 

4. If no strobe light is available, the 
engine can be checked at rest. Remove 
the points cover and the inspection cap 
on the primary chaincase. 

5. Remove the spark plugs. Remove 
the intake valve rocker cover. Rotate the 
engine until the drive side (left) intake 
rocker opens and closes. This will place 
the drive side cylinder on the firing 
stroke. 

6. Remove the center bolt of the con¬ 
tact breaker cam. W ith a washer which 
has a hole large enough to clear the cam 
post and bear on the cam itself, replace 
tfie bolt, turn the breaker cam until it is in 
the full advance position, and then 
tighten the bolt. 

7. Connect a test light to ground and to 
the te rminal of the LEFT contact breaker 
(black/v ellow primary wire) and rotate 
the engine until the indicator plate on the 
primary chaincase reads 28°. The test 
light bull) should react at this point as the 
points separate. 

8. Repeat the procedure to check the 
timing for the right cylinder. 

Adjusting Timing 

1. Proceed as above. If the points do 
not open at the correct time, refer to the 
illustration of the Lucas 6CA or IOCA 
points. 

2. Loosen the securing screws (A) and 
turn the brass eccentric adjusting screw 
(B) until the points open at the proper 
time. Tighten the screws. 
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3. Rotate the engine 360° and repeat 
the procedure lor the other cylinder. 

3. Be sure to remove the breaker cam 
bolt and the oversized washer, replace 
the standard washer, and tighten tin* bolt. 
Make sure that the advance mechanism 
works Ireely. 

Ignition Timing—W hen Timing Has 
Been Lost 

1. II, lor any reason, tlit* breaker cam 
assembly has been removed from its shaft 
(and this applies to all models equipped 
with the 6CA or 10CA points system), it is 
necessary to align it in approximately the 
correct position before timing can be ac¬ 
complished. 

2. Referring to timing information pre¬ 
viously given, locate* the drive side (left) 
cylinder on its compression stroke, and 
place the piston at 28° before TDC. 

3. Place the breaker cam assembly 
onto its shaft so that the holnveight pivots 
of the automatic timing advance mecha¬ 
nism line up with the point assembly 
cover screw holes (see illustration). The 
slot on the cam face (not the timing slash 
mark, but the slot) will be at approxi¬ 
mately nine o’clock. 

3. Set the ignition timing as previously 
described. 



Correct location of timing advance unit 


Carburetor Adjustments 


These should be made after the other 
items in this section have been checked, 
and when the engine is at its normal 
operating temperature. 

IDLE SPEED AND MIXTURE 

1. Turn the pilot air screws in until 
lightly seated, then back them out about 
IV 2 turns. 

2. Turn in the throttle stop screws 
until idle speed is slightly higher than 
normal. 

3. Remove one of the spark plug leads. 
Keep the engine running on one cylinder 
by turning in the throttle stop screw for 
that cylinder until the engine runs, but as 
slowly as possible. 

4. Turn the pilot air screw in or out 
until the exhaust pulse from the running 
cylinder is smooth and even. 

5. Connect the spark plug lead, rev the 
engine a few times to clear it out, then 
disconnect the lead to the cylinder which 
has been adjusted. 

6. Repeat the previous procedure so 
that the running cylinder fires as slowly 
and evenly as possible. 

7. Connect the lead. Both cylinders 
will be running and idle speed will be 



Concentric carburetor throttle stop screw (A), pilot 
air screw (B), main jet (C) and needle jet (D) 

very high. Back out each throttle stop 
screw by equal amounts until the desired 
idle speed is reached. 

8. Check that both cylinders are firing 
evenly. 

CARBURETOR SYNCHRONIZATION 

1. Remove the air cleaner assembly. 

2. Twist the throttle fully open to lift 
up the slides. 

3. Position a mirror behind the carbu¬ 
retors or reach into the carburetor bores 
with the thumb and index finger of one 
hand. 

4. Slowly close the throttle and watch, 
or feel, the slides as they are being low¬ 
ered; they should enter their respective 
bores simultaneously. 

5. If the slide positions are unequal, 
raise or lower one to match the other by 
turning the adjuster at the top of the car¬ 
buretor. 

6. Another check is to place a finger on 
each carburetor slide when the throttle is 
fully closed, then move the twist grip 
very slightly. Both slides should begin to 
lift at the same time. Adjust as described 
abov e if necessary. 

THROTTLE CARLE ADJUSTMENT 

On most models, the cable runs from 
the twist-grip to a junction block, where 
two shorter cables run to the carburetor 
tops. One end of each cable is equipped 
with an adjuster. These are located at the 
twist-grip and the carburetor tops. 

Adjust the long cable so that there is 
about 2 mm of free-play before actuation. 

Adjust the short cables so that there is 
as close to zero free-play as possible. 
Check carburetor synchronization as pre¬ 
viously described. 

After setting the free-play at each 
cable, start and warm up the engine. 
Turn the handlebars from side to side 
and notice any variation in rpm. It a varia¬ 
tion occurs, one of the cables is either in¬ 
correctly adjusted (not enough free-play) 
or is binding somewhere along its rout¬ 
ing. 
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Tune-Up Specifications 



Magneto Ignition 

Copocitor Ignition 
(pre-Commando ) 

Commando 

(Standard) 

Commando 
( Combat ) 

Carburettor) 

Refer to “Fuel System” for 

standard carburetor settings 

Valve Tappet Clearance (cold) 
Intake (in.) 

0.006 

0.006 

0.006 

0.008 

Exhaust (in.) 

O.T)()8 

0.008 

0.008 

0.010 

Ignition 

Spark Plug (standard) 
Champion 

N5 

N5 

X6Y-N7Y 

N7Y 

Plug Cap (in.) 

0.018-0.022 

0.023-0.028 

0.023-0.028 

0.023-0.028 

Breaker Point Cap (in.) 

0.012-0.015 

0.014-0.016 

0014-0.016 

0.014-0.016 

Ignition Timing 

32° 

32° 

28° 

2S° 

(full advance) BTDC 






Engine and Transmission 


It is important to realize that although 
the procedures for working on the Norton 
engine are applicable, with minor varia¬ 
tions, to all models, the engine compo¬ 
nents are usually not interchangeable be¬ 
tween Commando and pre-Coinmando 
units, even though they may be similar in 
appearance. Be sure that the correct re¬ 
placement parts are obtained when nec¬ 
essary. 

NOTE: For engine component inspec¬ 
tion procedures , refer to “Engine Re- 

building ” under the General Informa¬ 
tion section. 

EXCISE SERVICE NOTES 

1. On all models, the cylinder head 
and cylinder can be removed without re¬ 
moving the engine from the frame. 

2. The clutch and primary drive and 
timing case components are also accessi¬ 
ble for service with the engine in the 
frame. 

3. All transmission components with 
the exception of the left-side countershaft 
(or lavshaft) bearing can he serviced 
without removing the transmission. 

If necessary, the transmission itself can 
be removed without disturbing the 
engine. 

4. Most engine work requires only 
standard tools and a torque wrench. A va¬ 
riety of pullers are needed. 

To remove the Commando diaphragm 
clutch, a special tool must be used for 
safety reasons. 


Engine Removal and 
Installation 


COMMANDO 

The engine unit may be removed with¬ 
out disturbing the transmission, and this 
is the easiest method, since removal of 
the complete assembly requires removal 
of the rear wheel and swing arm. 


1. Remove the seat and fuel tank. 

2. Drain the oil from the tank and dis¬ 
connect the oil pipe junction (one bolt) at 
the engine. Some oil will come out when 
the junction is removed. 

3. Remove the spark plugs. If neces¬ 
sary, as on late models, unbolt the igni¬ 
tion coil pack and hang it out of the way. 

4. Disconnect the tachometer cable 
at the engine. 

NOTE: On early Commandos with the 
tach drive box mounted on the outside 
of the timing case , it is preferable to 
remove the box itself rather than just 
the cable , since it is vulnerable to dam¬ 
age if the engine is dropped. 

5. Remove the carburetors complete 
with manifolds and hang them out of the 
way by the throttle cable. 

6. Remove the exhaust system. 

7. Remove the small, engine head 
steady plates. On models with rubber 
mounts here, loosen the rubber mount 
nuts first. Remove the head steady plate 
from the cylinder head. 

8. Remove the gearshift lexer. 

9. Remove the battery cover. Discon¬ 
nect the positive terminal of the batten 
to eliminate the possibility of a short. 

10. Disconnect the alternator leads at 
the snap connectors. 

11. Remove the left-side footpeg and 
the rear brake lex er. Remove the primary' 
chaincase coxer and remove the alterna¬ 
tor, clutch, sprocket, and chain. Refer to 
“Clutch and Primary Drixe.” 

12. Disconnect the crankcase breather 
from the engine. 

13. Disconnect the ground xvire at¬ 
tached to the bottom crankcase stud on 
the left-side, if fitted. 

14. Before removing the mounting 
plate bolts, prox ide some means of sup¬ 
port for the engine or it xvill drop several 
inches before hitting the loxver frame 
rails. A block of xvood placed beneath the 
crankcase is a good idea. 

15. Take off the self-locking nut from 
the bolt xvhich passes through the front 
engine mount. Withdraw the bolt from 


the right-side of the frame. Remoxe the 
front engine mounting assembly. 

16. Remox e the rear crankcase mount¬ 
ing nuts and studs, lifting the unit to re¬ 
move the bottom most stud. Remove the 
unit from the right-side of the frame. 

Installation of the engine and transmis¬ 
sion is basically a rexersal of the removal 
procedure. 

17. Place the engine in the frame from 
the right-side of the motorcycle. 

18. Fit the three studs and nuts xvhich 
pass through the rear engine mounting 
and the crankcase. 

19. Supporting the engine, place the 
front engine mounting assembly in posi¬ 
tion. 

20. Insert the front engine mounting 
bolt and tighten the self-locking nut to 
the correct torque setting. Tighten the 
nuts on the three rear engine mounting 
studs. 

21. Continue reassembly in the re- 
xerse of the sequence described for re¬ 
moval. 

22. The washers for the finned exhaust 
pipe nuts should be replaced. 

23. Be sure that the exhaust pipe 
finned nuts are tightened securely. These 
nuts are best looked after by safety wire 
fastened by drilling one lobe of the nut 
and the top cylinder head fin. 

24. Check all nuts and bolts for 
tightness before and after a short ride. 

ATLAS 

To remove the Atlas engine and trans¬ 
mission as a unit, folloxv this procedure: 

1. Remoxe the gas tank, discon¬ 
necting the fuel lines at the carburetors 
anti taking off the mounting nuts. 

2. Remove the head steady bracket. 

3. Remoxe the air cleaner and the 
carburetors. 

4. Drain the oil tank and the engine 
sump. If xvork is to be performed on the 
transmission, drain it also. 

5. Unbolt the oil pipe junction at the 
crankcase. Kicking the engine ox er a fexv 
times after draining the oil tank and be¬ 
fore removing the junction xvill minimize 
the amount of oil xvhich xvill dribble out, 

6. Remove the exhaust pipes and 
mufflers. 

7. Disconnect the tachometer drixe 
(txvo screxvs) at the engine. It is advisable 
to remoxe the drixe rather than just the 
cable to avoid hitting it on something as 
the engine is removed from the frame. 

8. Disconnect the battery leads and 
remoxe the battery. 

9. Remoxe the rectifier, being very 
careful of the rectifier holt. 

10. Remoxe the battery box. 

11. Disconnect the crankcase and tank 
breather hoses to the oil tank and remox e 
the tank (4 bolts). 

12. Remove the oil tank platform. 

13. Remove the clutch activating lever 
inspection cap at the top left-hand side of 
the transmission, pry up the lever with a 
suitable screxvdrixer (taking care not to 
damage the edges of the inspection hole), 
and remoxe the clutch cable. Screxving 
the cable adjuster all the way in makes 
the job easier. Next, remove the adjuster 
from the case. 

14. Remove both footpegs. Place a pan 
beneath the primary chaincase coxer to 
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catch the* oil when it is removed. Remove 
the large hexagon nut on the foot peg stud 
and carefully take of I the chrome cover 
and the rubber washer. Full oil the chain- 
case cover. 

15. Disconnect the alternator leads at 
the snap connector. 

16. Remove the clutch pressure plate 
In unscrewing the three spring adjust¬ 
ment nuts. These are cylindrical and 
have two small tabs on the face that bears 
against the clutch spring to prevent 
loosening during operation. Removing 
the nuts will invariably sheer off the tab, 
making replacement of the nuts advis¬ 
able'. If you must reuse the nuts on the 
clutch, a knife blade or suitable substi¬ 
tute can be placed between the nut and 
the spring while removing. 

17. Remove the clutch springs and 
cups. 

18. Remove the main clutch nut on the 
transmission mainshaft and the lock 
washer. Prevent the hub from turning ei¬ 
ther with the special tool or by applying 
the rear brake with the transmission in 
gear. 

19. Remove the three nuts and 
washers which secure the alternator sta¬ 
tor to the stator housing. Pull off the 
stator. 

20. Remove the nut which secures the 
rotor to the crankshaft and remove the 
rotor and its woodruff key. A small gear 
puller is sometimes needed to take the 
rotor off of the shaft. 

21. Disconnect the primary chain. The 
clutch hub may require a special puller to 
remove it from the transmission main- 
shaft, especially if it has not been re¬ 
moved before. In addition, the engine 
sprocket is fitted onto a tapered portion of 
the crankshaft and will definitely require 
a puller. A smaller gear puller can be 
used in place of the factory sprocket ex¬ 
tractor. Be sure to remove the engine 
sprocket woodruff key. 

22. Remove the three screws which fix 
the stator housing to the mounting plate 
and the three screws fixing the plate to 
the crankcase. 

23. Remove the nut which is found 
about halfway between the engine 
sprocket and the clutch which secures 
the inner chaincase half. 

24. The inner chaincase half is also 
secured by means of a tab by the nut on 
the bottom transmission stud. Remove 
this nut and take away the chaincase half. 
Disconnect the final drive chain. 

25. Proceeding to the four bolts which 
fasten the upper and lower arms of the 
engine mounting plates (just before the 
swing arm), remove the lower bolts and 
loosen the upper two. 

26. Remove the two studs, two bolts, 
and their respective nuts at the front 
engine plates. 

27. Remove the two bolts which pass 
through the center stand mounts and the 
engine* mounting plates. Lift the engine 
and remove the front mounting plates. 

28. Remove the engine assembly from 
the frame. 

29. Installation is the reverse of re¬ 
moval. 

SCRAMBLERS 

For engine service on Scrambler mod¬ 
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els, note the following points: 

1. The engine and transmission are 
best removed as a unit. 

2. The primary chaincase can be left 
intact during removal. 

Refer to removal procedure for Atlas 
models for initial steps il additional inhu¬ 
mation is needed. 

I Prepare the engine and transmis¬ 
sion for removal in the manner outlined 
for the Atlas, removing the gas tank, ex¬ 
haust pipes and mufflers, air cleaners, 
carburetors, oil from tank, and sump. 

2. Remove the tachometer drive from 
the engine, clutch cable at the transmis¬ 
sion, oil junction, oil tank and crankcase 
breather pipes, and alternator connec¬ 
tions. 

3. Disconnect the rear drive chain. 

4. Remove the metal cover over tin* 
transmission. 

5. Remove the upper front engine 
mounting bolts. Loosen, but do not re¬ 
move, the lower front mounts. 

6. Remove the right side footpeg and 
remove the rod from the left side. There 
are two spacers involved. 

7. Unhook the center stand spring. 

8. Remove the left side rear engine 
mounting bolts. 

9. Raise the engine slightly to take 
the pressure off of the lower front bolts 
which are still in place and remove the 
nuts. Take away the engine plates, 
watching for the spacer. 

10. Lever the engine forward and lift it 
up and out of the right side of the frame. 

11. Installation is somewhat simpli¬ 
fied by first removing the skid plate. 

Before replacing the engine in the 
frame, be certain that the left side footpeg 
is in its proper position since it cannot be 
replaced after the engine is in the frame. 

12. Begin by placing the engine in the 
frame from the right side of the bike, rear 
end first. 

13. Insert a length of steel rod or a suit¬ 
able screwdriver through the rear engine 
plates and the frame to align the bolt 
holes. 

14. Lev er the front of the engine up to 
replace the lower small mounting bolt 
and tighten the nuts firmly. 

15. Lower the engine and refit the 
front and rear engine plate bolts. 

16. The remainder of the installation 
procedure is the reverse of the removal 
procedure. 


Top End 


REMOVAL 

The following procedure gives instruc¬ 
tions for removing the head with the 
engine in the frame. 

1. Remove the seat and gas tank. Dis¬ 
connect the spark plug leads, remove or 
loosen the plugs; remove the exhaust sys¬ 
tem. 

2. Remove the coil pack, if fitted. 

3. On Commando models, remove 
the head steady side plates, unscrewing 
the rubber mounting nuts first. Remove 
the head steady plate from the head. 

4. On pre-Commando models, unbolt 


the head steady from tin* head and the 
frame, anti remove it. 

5. Disconnect the rocker oil feed 
pi|K* on each side of the head. 

CAUTION Each junction has two 
copper u ushers. A rug placed orrr the 
spark p/wg hole is a good idea when 
removing the banjo bolts. 

The rocker oil feed pipe must be 
placed out of the way so that the head can 
be removed. On models with neoprene 
lines, this is not a problem. Earlier ma¬ 
chines, however, are equipped with a 
copper pipe to feed the rockers. This 
pipe is only flexible to a certain degree. It 
can be bent out of the way, but take care 
to avoid crimping it anywhere along its 
length. The alternate method is to also 
disconnect tlx* pipe banjo at tlx* crank¬ 
case and turn the pipe aside. 

6. Remove the exhaust rocker covers 
and the intake rocker cover. 

7. Remove the air cleaner, tlx* carbu¬ 
retors, and the manifolds. 

8. On magneto models, removing the 
front spark plug lead is a good idea. 

NOTE: On Scrambler models , addi¬ 
tional steps must he taken at this 
point. 

a. Remove all of the cylinder head 
nuts and the bolt on the center of the 
head. This will leave only the four 
bolts flanking the spark plug holes; 

b. Remov e both exhaust rocker spin¬ 
dle retaining plates and remove the 
spindles. This requires a special tool. 
Refer to a following section. Be ex¬ 
tremely careful of the washer and 
spring which are found on the spindle; 

c. Remove the four remaining cylin¬ 
der head bolts. 

The remainder of the procedure is the 
same as that for other models. 



Cylinder head tightening sequence; reverse the 
order when removing the head 

9. The cylinder head can now be 
taken off. It is sec tired to the cylinders bv 
five bolts and nuts. First position tlx* pis¬ 
tons at TDC. Loosen the bolts and nuts 
gradually and in the reverse of the tight¬ 
ening order shown. There are two long 
nuts concealed in the fins which require 
an expecially thin wrench to reach them. 

As the last of the fasteners is loosened, 
the head should begin to rise off its seat 
slightly, due to the pressure of the valve 
springs. If the head is not free after the 
last of the fasteners has been removed, it 
is probably due to carbon build-up as on 
engines with many miles on them or 
those with an oil burning problem. In 
this event, place a block of wood against 
tlx* cylinder fins at the exhaust port (the 
fins are strongest here) and rap sharply 
with a hammer. 

10. Tlx* head must be removed very' 
carefully. Remember that there are two 
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studs at the front of the cylinder barrels 
and three shorter ones in the head itself 
which must clear. The most important 
consideration at this point, however, is 
the pushrods. 

11. Straddle the bike. Lift the head 
several inches off its seat. Slipping your 
fingers between the head and barrels, 
push the four pushrods up into the head 
as far as they will go. They should only 
protrude about two inches from the head. 

12. Pull the head straight up as far as 
possible and tilt it backward and to one 
side until two of the pushrods clear their 
tunnel. Then tilt it to the opposite side so 
that the other two are clear. After both 
sets are out of the tunnels, the head can 
be taken out to one side. 

NOTE: The pushrods are of two 
lengths. The longer ones activate the 
intake rockers. These are placed clos¬ 
est to the center of the barrels. Be cer¬ 
tain they are correctly located upon 
reassembly. 

13. The barrels can now be removed. 
Loosen all nuts securing the barrels to 
the crankcase. There are nine of them, 
except on the 850 Commando which has 
four alien bolts. These should be re¬ 
moved first. 

Remove the nuts at the front o! the bar¬ 
rels. The others must be loosened as 
much as possible until they hit the cool¬ 
ing fins. Lift the barrels as much as you 
can, then loosen the nuts again. Continue 
until the nuts can be taken off of the 
studs. 

As soon as you have removed the nuts, 
remove and account for all washers. Be 
sure that none are left on the barrels, or 
one can easily fall into the crankcase 
later. 

14. Lift the barrels clear of the crank¬ 
case. Ordinarily, the pistons will ride up 
with them if the transmission is in Neu¬ 
tral. As soon as there is enough room to 
do so, place a clean rag between the bar¬ 
rels and the crankcase covering the studs. 
This will catch any pieces of broken pis¬ 
ton ring, if there is one, and will lessen 
the chances of the pistons damaging 
themselves on the studs as the barrel is 
pulled off. 

CYLINDER HEAD 

Maximum allowable warpage across 
the mating surface is 0.002 in. 

ROCKER ARMS 
Removal 

1. For each rocker arm, remove the 
rocker spindle retaining plate assembly. 



Hooker spindle retaining plate assembly 


This consists of an outer plate, a gasket, 
an inner plate with two tabs to engage the 
slots of the rocker spindle and assure it 
maintains its position, and another gas¬ 
ket. Each element in this assembly is dif¬ 
ferent. Note each position carefully. 

In most cases the parts will remain 
together when removed, and need not be 
taken apart. 

2. The rocker spindle is press-fit on 
the cylinder head. First note the position 
of the slots in the spindle end. Removal is 
made much easier, and there is less 
chance of scoring the spindle or the head, 
if the head is heated first. Ideally, the 
head should be placed in an oven and 
heated to not more than 100° C (212° F). 
In the case of the Scrambler models, 
where the factory recommends removing 
the exhaust rocker spindles prior to re¬ 
moving the head (engine in the frame), a 
propane torch can be used, with caution, 
to heat the area around the spindle very 
gently. 

The spindles must be removed with a 
puller. They are threaded internally to 
accept special tool no. 054298 for late 
models. Earlier units could accept the 
pre-Commando cylinder head bolts ( 5 /is 
in \V). To remove the spindles, a bolt, a 
locknut, and a short steel sleeve (or pre- 
Commando clutch spring cup), can be 
used as a puller. Thread the locknut most 
of the way up the bolt, then insert it into 
the sleeve or spring cup. Screw the bolt 
as far as possible into the spindle. Tight¬ 
ening the locknut will draw the spindle 
out of the head. 



The oil hole in the spindle must face AWAY 
FROM the center of the head 

4. The rocker arm is Hanked by a 
spring washer, fitted on the side closest 
to the center of the head, and a plain 
thrust washer on the opposite side. Be 
positive that both are accounted for. The 
thickness of the plain thrust washer 
should be 0.015 in. 

NOTE: The exhaust rockers can be 
taken directly out of the head after 
pulling out the spindle. The intake 
rockers must be turned upside down 
and then removed on older models. 

6. The ball end is press-fit in the 
rocker arm. To remove it, support the 
rocker arm on an appropriate surface to 
prevent damage to it, then drive the ball 


shaft out with a drift. The rocker arm has 
a drilled oil passage from the spindle to 
the ball end to lubricate the ball and 
pushrod cup. Make sure that this passage 
is clear. Also, note that the ball shaft’s oil 
hole must line up with the oil drilling in 
the rocker. To reassemble, press the ball 
shaft into position as far as possible. A 
standard bench vise faced with w ood will 
do the job. 

Installation 

The rocker arm assembly must be in¬ 
stalled correctly or damage to the compo¬ 
nents will result. 

1. The rocker spindle must be located 
so that the slots on the outer end are 
HORIZONTAL; the oil hole on the 
spindle must face aw ay from the center of 
the head. 


OOUH.E n*M(THM) 

TVffVST THIUST VASMEA 



Rocker arm spindle spring and thrust washer instil¬ 
lation 

2. Fit the spring w'as her, the rocker 
ann, and the thrust w asher in their proper 
locations. Remember that the spring 
washer is closest to the center of the cyl¬ 
inder head. 

3. Heat the head, as was done on re¬ 
moval, and press in the spindle. Make 
sure that the spindle slots are horizontal 
to engage with the tabs on the spindle 
locating plate. Also, check to make cer¬ 
tain that the spindle is just below flush 
with the gasket face on the cylinder head. 

4. Fit the spindle locating plate. The 
correct order, from the head out, is: 

a. Paper gasket with large center 

hole 

b. Plate with locating tabs 

c. Paper gasket 

d. Plain oval plate 

e. Two fixing bolts 

If oil leaks from the locating plate as¬ 
sembly, it may be due to the spindle pro¬ 
truding even slightly from the head, or 
the plates themselves may be warped. A 
late modification has been the fitting of 
copper washers beneath the plate bolts 
(Part No. 063129). These may be fitted to 
all previous models. 

VALVES AND VALVE SPRINGS 
Removal 

1. Take out the stud for the intake 
rocker cover if you are going to remove 
the intake valves. 

2. Using the valve spring compressor, 
compress the springs far enough to re¬ 
move the two tapered valve keepers (col¬ 
lets) and release the spring. 

3. The valve collar, inner and outer 
springs, spring seat, and heat insulating 
washer can be removed. Keep each as¬ 
sembly separate so that the components 
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can be* reassembled together and in their 
original location. 

4. Remove the oil seals from the guide, 
if fitted. Remove the valve. 

5. Intake valves are larger than the ex¬ 
haust valves, so telling them apart is no 
problem. The Commando valves, how¬ 
ever, are about 0.07 in. longer than those 
found on previous models, with a corre¬ 
sponding decrease in the length of the 
pushrods. The shorter valves can be fit¬ 
ted to tlie Commando, if necessary, pro¬ 
vided that a winkel cap of the proper 
thickness is installed. 

Commando valves cannot be fitted to a 
pre-Commando engine. The pushrods for 
Commando and pre-Commando models 
are in no way interchangeable. 

6. Cheek the valve spring free length, 
for both inner and outer springs, against 
the figures given in the technical data. II 
the measured length is less than 0.187 in. 
from the standard value, the spring must 
be replaced. Note that valve springs 
should be replaced as a set. 

Installation 

NOTE: The valve springs are progres¬ 
sively wound, and arc installed with 

the close coils towards the cylinder 

head. 

1. Put some clean oil on the valve stem 
and place the valve in the guide. 

2. Refit the valve seal, if so equipped. 
New seals must always be used. 

3. Replace the heat insulating washer 
in its seat, then, the valve spring seat, the 
springs (close coils against the head), and 
the spring collar. 

4. Compress the spring and slip the 
two keepers into place. 

VALVE GUIDES 
Removal 

Nortons are equipped with cast iron 
guides, the newer models being fitted 
with guides grooved to accept an oil seal 
on the intake side. 

All 750 models have a flange around 
the guide which rests against the surface 
of the head when the guide is installed. 
The 850, however, has a spring clip 
around the guide which accomplishes 
the same purpose. 

Valve guide to valve stem clearance is 
0.002-0.004 in. 

1. To remove the guides, strip the 
head of valves, springs, rocker arms, etc. 

2 I leat the head on a hot plate or in an 
oven. This is essential as the guides are 
force fit in the head and any attempt to 
drive them out without heating is sure to 
result in either a broken guide or a 
scuffed or enlarged guide bore. Do not 
beat the head in excess of 200° C. 

3. Use a drift to drive out the guides. 

If the guides are broken, or have a great 
amount of carbon build-up as in the case 
of the exhaust guides, some difficulty will 
be encountered in removing them. II this 
is the case, list* a chisel to break ofl the 
lower portion of the guide which pro¬ 
trudes into the port. 

This operation should be an 
emergency recourse undertaken only 
after the stand.ird procedure has been at¬ 
tempted. 
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Installation 
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I. To replace the guides, again heat 
the head to 20(F C. The guide must be ac¬ 
curately inserted in the bore so that the 
valve can seat properly. To accomplish 
this, take the valve, which will be used in 
the port on which you are working, and 
place it in its normal seated position. The 
valve stem will be used to locate the 
valve guide in the head as it is driven in. 
Use the drift again, this time from the 
other end, and press home the guide 
until the flange or clip, abuts against the 
head. Guide bore size on all models is 
0.3135-0.3145 in. Use the appropriate 
ream after installation. 

NOTE: The newer Commando 750s 
have been fitted with oil seals on the 
intake guides to eliminate the oil burn¬ 
ing which was a problem on some mo¬ 
torcycles. The guides are grooved to 
accept these seals which must not he 
fitted on the exhaust side. These guides 
are identical in other respects to the 
previous units , so changing over to a 
seal-type is possible , if so desired , by 
simply replacing the old guides with 
the new units. 

The 850 is also fitted with oil seals 
on the intake valve guides , although 
this guide differs from the earlier one 
(being fitted with a circlip instead of a 
flange). In both cases, the oil seals go 
on the intake side only. 

Oversized outside diameter guides are 
available, if needed, in the following 
sizes over standard: 0.002 in., 0.005 in., 
0.010 in., and 0.015 in. 

TAPPETS 

Removal and Installation 

1. The tappets, which are located at 
the front of the cylinder block, can be 
checked in place, or removed by cutting 
the safety wire and taking out the two 
screws. 

The tappets will come out along with 
the keeper. Note its position for installa¬ 
tion. 

2. Since tappets are machined in pairs, 
it is imperative that they be kept 
together. If either is damaged, they must 
be replaced in pairs. 

3. Grinding or finishing of the stellite 
pad which contacts the camshaft is not 
recommended. Replace the tappets if 
damage occured. 

4. When installing, note that the bev¬ 
eled edges of the tappets (running from 
top to bottom) must face the front ol the 
engine. Use safety wire after tightening 
the screws. 

CYLISDER 

1. Measure the bore at the top (Vi in. 
below the lip), middle, and bottom in two 
directions 90° apart. 

2. Rebore the cylinders if the dif¬ 
ference between the largest and smallest 
of the measurements is 0.005 in. (0.13 
nun) or greater, or if any ol them is 0.008 
in. (0.20 mm) greater than the standard 
bore diameter specification. 

3. Pistons for 750s are available in four 
oversizes in increments of 0.010 in. and 
0.010 and 0.020 in. for the 850. 

4. When boring, set pistou-to-cylinder 
clearance at 0.0045 in. 


Removal 

NOTE: Mark the pistons "L” or “ft” 

and the front or rear to facilitate in¬ 
stallation. 

1. Remove the piston pin circlips. 

2. Meat the piston crown gently and 
evenly. Meat only the crown, not the 
skirt. Push out the piston pin. 

Inspection 

1. Ring side clearance should he 
0.0015-0.0035 in. 

2. Ring end-gap should be 0.012-0.013 
in. Replace the rings if the compression 
ring gap exceeds 0.014 in. 

On multi-piece oil rings, the rails may 
have an end-gap of 0.010-0.040 in. 

Installation 

1. The design of the piston rings has 
been changed several times over the 
years. The top compression ring is 
chromed on most models, or red-coated. 

NOTE: Do not remote the red coating 

if present. 

2. On late models the lower compres¬ 
sion ring is tapered, while on others it 
may he stepped. Be sure the rings are in¬ 
stalled with the “Top” mark facing up¬ 
wards. Stepped rings are installed as il¬ 
lustrated. 


"3 


PISTON CROWN 

UPPER COMPRESSION RING 
r—l LOWER COMPRESSION RING 
' OIL RING 


__D_ 


Correct installation of stepped compression rintf 



3. Stagger the ring end-gaps around 
the piston. 

4. Fit the pistons to the rods, using 
new circlips. The rounded ege of the cir¬ 
clip, where applicable, must fact* the pis¬ 
ton. 

Be sure the pistons are correctly fitted. 
850 models have the crown stamped 
“RM or “EM” and the “EX mark must 
face the front ol the engine. 



PisIoii invt.ilI. it mu <750) 
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750 Models have valve cut-outs. The 
exhaust valve cut-out is closer to the edge 
of the piston and must he positioned to¬ 
wards the front of the engine. 

ASSEMBLY 

1. Install the cylinders. Tighten the 
holts or nuts in a cross pattern until the 
correct torque is reached. * 


T 

V/t IN. 


L 


1*- 2 IN.—| 


12 IN. 


Piston stand dimensions 

On 750 models, 20 ft lbs for the two 
small nuts and 25 ft lbs for the others. 

On 850 models, 30 ft lbs for alien holts, 
25 ft lbs lor the front nut, and 20 ft lbs for 
the others. 

2. Place the pistons at top dead cen¬ 
ter. 

3. Place the four pushrods up into the 
head as far as they will go, as described in 
“Removal.” The longer pushrods are to 
be positioned closest to the center of the 
head. 

4. Carefully position the head over 
the barrels, so that the pushrods will drop 
directly into the tunnels, and take care 
that the three studs in the head do not 
damage the gasket. 

5. Let the pushrods drop into their 
tunnels and make sure that they are prop¬ 
erly fitted into the tappet cups. 

6. Lower the head onto the barrels. 
The upper end of the pushrods must now 
fit with their respeetive rocker arm ball 
ends. 

CAUTION: On Scrambler models for 
which the rocker arm had to be re¬ 
moved before taking the head out of 
the frame, this rocker arm must now' 
be replaced. This is an operation 
requiring extreme caution lest the 
washer or spring drop out of reach. It 
is probably wise to replace the rocker 
arm now , before bolting down the 
head. 

7. Support the head about 14 in. off of 
the barrels. Those two long cylinder 
sleeve nuts, which are found beneath the 
exhaust ports, can be used to support the 
head in this position. 

8. Looking through the exhaust and 
intake rocker boxes, fit each ptishrod with 
the proper ball end. A short piece of wire 
with a hook at one end can be used to 
move the pushrods to accomplish this. 

9. W hen you think you have engaged 
all of the pushrods, remove the nuts 
which support the head. Check again. Be 
absolutely certain all of the pushrods are 
engaged before proceeding further. 

10. Tighten all of the cylinder head 
bolts and nuts in the order shown. Tight¬ 
ening should be done in increments of 5 
ft lbs. 

11. Adjust rocker clearances as de¬ 
scribed in “Tune-Up.” 

12. The remainder of the assembly 
procedure is the reverse of that given for 
disassembly. Before starting, squirt some 
clean engine oil into the pushrod tun¬ 



Cylinder head lightening sequence 

nels, the rocker spindles, and the valve 
stems. 

13. After the engine has been warmed 
up, allow it to cool and retorque the head 
bolts and nuts. After the engine is cold, 
readjust the valves. 


Clutch anti Primary’ Drive 


COMMAXDO 1974 AXI) EARLIER 
Disassembly 

1. Remove the left-side footpeg and 
place a pan beneath the primary chain- 
case to catch the oil; take off the chain- 
case fixing bolt and pull off the cover. 

2. Disconnect the alternator wires at 
the snap connectors. Unbolt the stator 
and pull the wires (carefully) through the 
inner chainca.se half. 

3. Remove the sleeve nut and the 
lockwasher which secures the alternator 
rotor to the crankshaft. Remov e the rotor, 
using a gear puller if needed, and take 
out the woodruff key. Use a pair of pliers 
if it is tight. 

4. The triplex chain is endless variety 
and, therefore, the engine and clutch 
sprockets and the chain must be removed 
simultaneously. 

CAUTION: The clutch can only be re¬ 
moved with the aid of a special tool 
and it is dangerous to attempt to do so 
without it. 

5. Loosen the clutch adjuster nut and 
remove the adjuster screw. 

6. W ith the special clutch compressor 
tool (Part No. 06-0999), screw the center 
bolt of the tool into the diaphragm spring 
center. Tighten the nut on the tool’s 
center bolt until the diaphragm spring is 
free to turn in the clutch sprocket. Stop at 
this point. 



7. Remove the large circlip which re¬ 
tains the diaphragm spring (there is a 
groove provided to make removal easier) 
and take away the spring and the tool 
together. 

8. Remove the nut and washer which 
secures the clutch hub to the transmis¬ 
sion main shaft; it is necessary to stop the 
clutch from turning so that this nut can be 
broken loose. Use the clutch hub tool 
(Part No. 06-1015) or a suitable substi¬ 
tute. Alternately, put the transmission in 
gear and apply the rear brake to remove 
the clutch nut. 



Commando clutch assembly 

9. Remove the engine sprocket from 
its tapered shaft. It is press-fit here and 
must be removed from the taper with a 
special tool. The procedure here is to at¬ 
tach the extractor to the sprocket and, 
after tightening the center bolt, rap it 
once with a hammer. This should break 
the sprocket off the shaft. If necessary, a 
small gear puller can be used instead. 

10. The engine sprocket, chain, and 
clutch hub sprocket can now be taken 
away. There may be shims behind the 
clutch hub sprocket. These are used to 
adjust the true running of the primary 
chain and should be reassembled in their 
proper place. 

If necessary , a special tool is available 
which screws into the center of the clutch 
to aid in removing it from its shaft. It 
might not be necessary if the clutch has 
been removed before. 

After the assembly has been taken out 
of the chaincase, remove the engine 
sprocket woodruff key. 

Inspection 

1. Maximum allowable plate vvarpage 
is 0.012 in. (0.3 mm). 

2. Although it operates in the primary 
chaincase which contains oil to lubricate 
the chain, this clutch is the “dry” type. 
The 750’s friction plates must have dis¬ 
persal grooves to get rid of any excess oil 
which accumulates on them. It may be 
necessary’ to cut these groov es if the plate 
does not have them. Four dispersal 
grooves spaced 90° apart should be suf¬ 
ficient. On the other side of the friction 
plate, cut four more grooves offset 45° in 
relation to the first set and also spaced at 
90°. 

The plates may have a single groove on 
each side which is elliptical in reference 
to the center of the plate. 

3. The clutch hub runs on a bearing fit¬ 
ted into the clutch sprocket and located 
with circlips. To remove the clutch bear¬ 
ing; 

a. Take out the small circlip which 
holds the clutch hub with sleeve exten¬ 
sion; 

b. Press out the clutch hub; 

c. Take out the circlip bearing (the 
large one); 
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Commando clutrh bearing assembly 



d. Press out the bearing from the in¬ 
side of the clutch sprocket. 

Cheek the hearing for smooth, ef¬ 
fortless rotation. If the hearing is halting 
or rough, or if there is any play between 
the outer and inner races, replace it. 

Assembly 

1. Assembly is the reverse of disas¬ 
sembly. 

2. First install the clutch and engine 
sprockets without the primary chain. 
Place a straightedge across the sprockets 
to check that the chain line is true. If ad¬ 
justment is necessary, add or remove 
shims behind the clutch sprocket. 

3. When installing the assembly, 
tighten the clutch nut to 70 ft lbs, and the 
engine (rotor) nut to 80 ft lbs. 

4. After installing the alternator stator, 
check that the gap between the stator and 
the rotor is even all the way around. The 
gap should be about 0.010 in. If the rotor 
and stator touch at any point, or if the gap 
is obviously not equal at all points, 
loosen the stator mounts and try to move 
it to even out the gap. If this is not pos¬ 
sible, check for bent mounting studs. 

CO MM AS DO 1975 ASD LATER 
Disassembly 

1. Disconnect the electric starter ter¬ 
minal. Engage First gear. Remove the 
two bolts from the left foot peg mounting 
flange. 

2. Remove the primary chaincase 
drain bolt to drain off the oil. 

3. Place a large pan beneath the 
chaincase to catch any residual oil when 
the cover is removed. Remove the pri¬ 
mary chaincase screws and the electric 
starter locating screw, and remove the 
cover. Tap the cov er with a plastic mallet 
or the like to free it if stuck. 

4. Remove the gearshift cross-shaft. 

5. Apply the rear brake and remove 
the alternator rotor nut and the fan disc 
washer behind it. 

6. Remove the alternator stator after 
disconnecting the leads, and remove the 
three stator securing nuts. 

7. Remove the alternator rotor. The 
rotor is keyed to the crankshaft. If it re¬ 
sists, use a small gear puller or pry it off 
with two screwdrivers. Remove the 
woodruff key and any shims fitted. 

8. Remove the alternator stator 
mounting plate. 

9. Remove the reduction gear as¬ 
sembly, sleeve, and washer. 

10. Remove the starter intermediate 
gear shaft with the overload dev ice. 

11. Remove the small primary chain 
tensioner nut. then the two remaining 
nuts, and remove the tensioner. The ten¬ 
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sioner plungers must remain in their 
original bores so mark them before re¬ 
moval. 

12. Loosen the clutch adjuster nut and 
remove the adjuster. 

13. With the special clutch compressor 
tool (Part No. 06-0999), screw the center 
bolt of the tool into the diaphragm spring 
center. Tighten the nut on the tool’s 
center bolt until the diaphragm spring is 
free to turn in the clutch. 

14. Remove the large circlip which re¬ 
tains the spring, and take away the spring 
and tool together. 

15. Remove the nut and washer which 
secures the clutch hub to the transmis¬ 
sion mainshnft. It is necessary to stop the 
clutch from turning so that this nut can be 
broken loose. Use the clutch hub tool 


(Part No. 06-1015). Alternately, apply the 
rear brake after putting the transmission 
in gear to remove the clutch nut. 

16. Break the engine sprocket off its 
shaft. The shaft is tapered, and the 
sprocket must be removed with the spe¬ 
cial extractor. A small gear puller can also 
be used. 

17. The sprocket, chain, and clutch as¬ 
sembly can now be removed. There may 
be shims behind the clutch. These are 
used to adjust the true running of the 
primary chain and must be reinstalled. If 
any new components are fitted, the chain 
line should be checked and shims added 
or subtracted as necessary. 

Inspection 

Refer to “Commando 1974 and Ear¬ 
lier” for inspection procedures. 
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Assembly 

1. If the inner chaincase has been re¬ 
moved it must be refitted so that the 
transmission shaft is perpendicular to the 
oil seal. Check alignment before bolting 
up the case. 

2. Fit the clutch shaft circlip and the 
spacer, with the recessed end toward the 
transmission. Install any spacers which 
were fitted, and install the engine 
sprocket and clutch hub and check align¬ 
ment as outlined under “Commando 
1974 and Earlier.” 

3. After checking chain alignment, fit 
the large starter gear, then the clutch, 
sprocket, andprimary chain together. Be 
sure the engine sprocket is pushed onto 
its shaft as far as possible. 

4. Tighten the clutch nut to 70 ft lbs. 

5. Install the clutch plates, first fitting 
a friction plate, then a steel plate, and al¬ 
ternating until fitting the last (iron) plate. 
Fit the diaphragm spring with the tool at¬ 
tached, and the large circlip. Remove the 
clutch tool. 

6. Fit the clutch adjuster and locknut. 

7. Install the thrust collar into the 
engine sprocket recess with the small 
end facing outward. 

8. Install the sleeve onto the crank¬ 
shaft. Fit the starter assembly into the 
sprocket. 

9. Install the large starter gear and 
bearing over the hardened sleeve and in¬ 
sert it into the assembly. 

10. Install the chain tensioner. II the 
plungers have been removed from their 
bores, add some oil before refitting. 
Tighten the nuts gradually, torqning the 
5 /i6 in. nuts to 12 It lbs, and the Va in. nuts 
to 5 ft lbs. Use thread locking compound 
on these nuts. Do nof overtighten. 

11. Fit the overload device. 

12. The remainder of the procedure is 
the reverse of disassembly. Rotor nut 
torque is 80 ft lbs. Check that the air gap 
between the rotor and stator is about 
0.010 in. all the way around. 

PRE-COM MAX DO 
Disassembly 

1. Remove the left-side footpeg if 
necessary. 

2. Disconnect the alternator leads at 
the snap-connector. 

3. Remove the large hex nut which 
secures the chaincase cover (or the 
screws around the cover on Scramblers). 
Pull off the chaincase, allowing the oil to 
drip into a suitable pan. 

4. On some models, the alternator 
stator comes off with the chaincase cover. 
If not, remove it at this time. 

5. Remove the rotor nut. Use a small 
gear puller, if necessary, to remove the 
rotor. Take the woodruff key out of the 
crankshaft. 

6. Remove the clutch pressure plate 
by unscrewing the three spring adjust¬ 
ment nuts. Each nut has two small tabs, 
on the face which bears against the 
spring, to prevent loosening in operation. 
It is possible to place a thin knife blade 
between the spring and the nut to pre¬ 
vent the tabs from being sheared off upon 
removal. Otherwise, the nuts should be 
replaced upon reassembly. 
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Pre-Commando c 


7. Remove the clutch springs, cups, 
and pressure plate. Remove the steel and 
friction plates. 

8. Remove the nut and washer which 
secure the clutch assembly to the trans¬ 
mission mainshaft. 

NOTE: It is necessary to stop the 
clutch from turning so that this nut 
can be removed. Von can make a sim¬ 
ple, though effective, tool to do this. 
This consists of a standard clutch 
plain metal plate and a standard fric¬ 
tion plate. Bolting the two together 
takes the place of spring pressure and 
will make removal of the center nut 
much easier. 



Tool lo stop clutch from turning (pre-Commando) 

Alternately, the nut can be removed by 
engaging the transmission, and applying 
the rear brake. If the engine is out of the 
frame, an old length of chain wrapped 
around the sprocket with one end se¬ 
cured in a vise will serve the same pur¬ 
pose. 

9. Disconnect the master link of the 
primary chain and remove the chain. 

10. Using the special tool, if necessary, 
remove the clutch assembly. This tool 
screws into the center of the clutch and 
pulls it off the shaft. It may not be neces¬ 
sary to use the tool if the clutch has been 
removed before. 

11. Using a small gear puller, take the 
engine sprocket off of the tapered portion 
of the crankshaft. Remove the woodruff 
key. 

Inspection 

1. Maximum allowable plate warpage 
is 0.012 in. (0.3 mm). 

2. Friction plates which have become 
oil-impregnated through long service 
should be replaced, although it may be 
possible to salvage them for awhile by 
dusting with an oil-absorbing compound, 
and washing in a mild solvent. 

3. The clutch hub studs, if damaged or 
bent, can be removed by removing the 
nuts on the back of the clutch hub. The 
nuts are peened for security, and should 
be replaced rather than reused. Be sure 
to peen the nuts after tightening them 
securely. 

4. The clutch has rubber shock ab¬ 
sorbers in the hub to prevent “snatching” 



Iulch assembly 

and the damage it might cause. To in¬ 
spect them, remove the three counter¬ 
sunk retaining screws from the front of 
the clutch hub and pry off the steel plate. 
The rubber blocks will come out of the 
hub easily if they are worn. 

Assembly 

Assembly is basically the reverse ol the 
disassembly procedure. Note the follow¬ 
ing points: 

1. Be sure to install the chain mas- 
terlink spring clip so that the closed end 
faces the direction of chain rotation. 

2. When assembling the clutch, first 
fit the housing and hub. Install the 
engine sprocket onto the crankshaft with 
the boss outward. Fit the primary chain. 

3. Install the clutch plates, noting 
that the single-sided friction plate is in¬ 
stalled last with the steel side outward. 

4. Replace the spring cups and 
springs; the cups have a tab to fit a slot on 
the pressure plate. 

5. Screw down the adjusting nut with 
a fork-like tool. These should be Hush 
with the spring cups after assembly. 

6. Replace the rotor and tighten the 
rotor nut very firmly. It is advisable to 
secure this nut with thread locking com¬ 
pound. 

7. Bolt on the alternator, run the 
leads through the inner chaincase half, 
and reconnect them. 

8. kick the engine over several times 
while watching the rotor, to be sure that 
it does not contact the alternator stator at 
any point. An even gap all around the 
rotor is preferred and washers may be 
placed behind the stator to accomplish 
this. 

A spacer, about 0.010 in. thick, can be 
placed around the rotor and used as a 
guide while tightening the stator nuts. 

9. Work the handlebar clutch lever 
several times and notice the operation of 
the clutch. The pressure plate must re¬ 
main parallel to the other plates when it 
disengages. If it does not (you will notice 
it coming off the assembly at an angle), 
adjust the clutch springs. 

10. Adjust the clutch as outlined in 
“Maintenance.” 


Timing Case 


All of the valve and ignition timing 
gear on the Norton 750 and 850 is con¬ 
tained in the case on the right-side of the 
crankcase. The oil pump as well as sev¬ 
eral important oil seals and junctions for 
the lubrication system are found here 
also. 

The timing is accomplished by means 
of a small pinion which is fitted to the 
end of the crankshaft and drives an inter- 

1429 










Norton 


mediate gear and sprocket. This sprocket 
drives the camshaft by means of a short, 
single-row chain. The oil pump drive 
gear is also located on the crankshaft. 

Commando engines after No. 131257 
hast* the ignition points operating at the 
right end of the camshaft. Prior to this 
model. Commandos had the points lo¬ 
cated in a canister behind the cylinder 
barrels. The points were timed by an¬ 
other chain from the intermediate 
sprocket to the distributor sprocket 
which was secured to its shaft by a pin. 

Most other Nortons, including the 
Atlas and G15CS, were equipped with 
the Lucas K2F magneto. This unit, too, 
was located behind the barrels and it was 
also driven by chain from the intermedi¬ 
ate sprocket. The automatic spark ad¬ 
vance mechanism for the magneto was 
integrated with the magneto sprocket and 
they were secured to the magneto’s ta¬ 
pered shaft with a self-locking bolt. 

TIM ISC COVER 

Removal 

To remove the timing cover, follow the 
procedure outlined below, with attention 
to variations for particular models. 

1. Disconnect the tachometer drive if 
it is mounted on the outside of the timing 
cover. 

2. Remove the ignition points cover 
(after engine No. 131257). 

3. Remove the rocker oil feed pipe 
banjo at the rear of the timing cover. If 
the engine has been recently run, a little 
oil may dribble out. 

After Engine No. 131257: 

4. Remove the ignition point base 
plate which is secured by two screws, 
also the wires. It may be helpful to mark 
the location of the base plate before re¬ 
moval, so that it can he reinstalled with¬ 
out the necessity of resetting the timing. 

5. Remove the automatic timing ad¬ 
vance center bolt. 

6. Screw a withdrawal bolt (Part No. 
06-0934) into the center of the advance 
mechanism to pull it off of the camshaft. 
Slide hammer 06-4298 can also be used. 

Ale Models: 

7. Place a can beneath the cover to 
catch the oil. Take out the timing cover 
screws. There are twelve of them and 
they are of three different lengths, so 
note their positions. 

8. Pull off the timing cover. If dif¬ 
ficulty is encountered, tap around the 
cover very lightly with a rubber mallet 
until the cover can be separated. Often a 
commercial brand of penetrating fluid 
can be used to break the seal. 

Note the oil seal plunger and spring fit¬ 
ted to late 850 models. 

9. Oil will dribble out of the drilling in 
the crankcase at the left (as you look at it) 
of the timing case. L’se one of the cover 
screws to block of! the flow of oil. 

TIM ISC ASSEMBLY 

Removal 

If the sprockets and chain are to be re¬ 
moved, mark both with paint before re¬ 
moval 
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Removing the advance mechanism 

BEARING 



Timing advance mechanism 

1. Remove the oil pump. It is secured 
by two nuts. Make sure that the pump has 
the conical oil seal fitted on the nipple of 
the pump body. Sometimes this seal 
comes away with the timing cover, so 
check there if it is missing. Note the pres¬ 
ence of any shims behind the seal. 

2. Remove the oil pump drive gear. 
This has a LEFT-HAND thread onto the 
crankshaft. 

3. Remove the camshaft chain ad¬ 
juster. This assembly consists of two 




Removing the camshaft sprocket nut 

plain metal plates of varying thickness 
and a metal slipper which bears on the 
cam chain and it is fastened by two nuts. 
The thin metal plate goes on the engine 
side of the slipper. 

4. Remove the nut which secures the 
camshaft sprocket. The sprocket can be 
taken of!with a gear puller or with the ex¬ 
tractor tool (Part No. EST12). The cam 
sprocket cannot be removed at this point 
on models with a separate ignition timing 
chain. For these models: 

5. Loosen the magneto sprocket bolt 
and make sure that the automatic ad¬ 
vance mechanism can be removed from 



Removing die liming pinion 
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the magneto shaft or, on capacitor igni¬ 
tion models, drive out the pin passing 
through the distributor sprocket and 
shaft. 

6. Remove the intermediate sprocket, 
cam sprocket, and ignition sprocket (if 
applicable) together. Pinch the chain or 
chains in the center of their runs to en¬ 
sure that the sprockets do not change 
their position on the chain relative to the 
intermediate sprocket. Remove the thrust 
washer behind the intermediate sprocket 
if fitted. Take the woodruff key off of the 
camshaft. 

7. Remove the small timing pinion 
from the crankshaft. This necessitates the 
use of the special extractor (Part No. 
ET2003). 

Remove the pinion key, the triangular 
washer, and the metal oil seal from the 
crankshaft. 



Inspection 

1 Check for cracks in the cam chain 
adjuster slipper. This can occur if the 
chain had been overtight. Allow for 
proper play upon reassembly. 

2. The magneto or points canister have 
a small amount of movement on their 
mountings to adjust the chain tension. 
Once this movement has been used up, 
the chain must be replaced. 

Installation 

1. Replace the metal oil seal, the tri¬ 
angular washer, and the pinion key on 
the crankshaft. 

2. Replace the pinion. Be sure the 
bevelled edge faces outward, there is a 
timing “dot” on the outer side of the pin¬ 
ion also. 

3. Replace the thrust washer on the 
intermediate shaft if fitted. 

4. Rotate the crankshaft until the 
small timing dot on the timing pinion is 
at 12 o’clock. 

5. Take the cam timing chain with 
the intermediate sprocket and cam 
sprocket, and the ignition timing chain 
and sprocket if applicable, and position 
the intermediate gear so that its timing 
dot aligns with that on the timing pinion. 

6. Also fit the cam sprocket on the 
cam. It is keyed. 

7. II the timing has been preserv ed— 
fine, but if you are not entirely sure, there 
is an easy check. There are timing dots on 
both the intermediate sprocket and the 
cam sprocket. When the intermediate 
sprocket is in the correct position, there 
should be SIX outer plates of the drive 
chain between the two dots. 

8. Replace the distributor or magneto 
sprocket. If a magneto is fitted, do not 
tighten the fixing bolt all the way, as the 
timing must be reset. 

9. Stop the engine from turning by 
placing the transmission in gear or, if the 
engine is disassembled, place a steel bar 
through the connecting rod small ends 
and the bearing on the top of the crank¬ 
case. Tighten the camshaft sprocket nut. 

10. Replace the oil pump drive gear on 
the crankshaft (left-hand thread) and 
tighten it also. The nut should be very 
tight. Some thread locking compound 
here is a good idea. 

11. Apply a thin coat of gasket com¬ 


Timing pinion and intermediate sprocket marks aligned 



Cam chain coneetly timed (six chain plates between 
the dots on the sprockets) 


pound on the face of the oil pump unless 
a gasket is fitted, and replace the pump 
on its studs. Tighten the two nuts evenly 
and torque both to 15 ft lbs. 

12. Replace the thin metal plate on the 
cam chain tensioner with the longest por¬ 
tion from the bolt hole downward. 

13. Replace the tensioner slipper itself 
and, finally, the thick plate. Replace, but 
do not tighten, the two nuts on the ten¬ 
sioner. 



14. The cam chain tension must now 
be adjusted. A cut-away timing cover is 
handy to have for the adjustment of the 
chain, since it supports the intermediate 
sprocket spindle and allows a more accu¬ 
rate setting of the chain slack to be made. 

1975 and later models have an inspec¬ 
tion hole in the timing cover for this pur¬ 
pose. 

The tensioner should be adjusted to 
bear against the lower chain run until 
there is 3 /ig in. play measured in the mid¬ 
dle of the upper chain run. 

15. If an ignition chain is fitted, this 
can be adjusted (also to 3 /ie in. play in the 
middle of the upper run) by loosening 
the two nuts and one bolt which secure 
the distributor or magneto, and pivoting 
the unit until the desired tension is 
reached. A screwdriver can be used to 
pry behind the unit, as there is a shoulder 
provided on the case for this. 

CAUTION: Overtightening of the 
magneto chain can cause binding of 
the automatic spark advance mecha¬ 
nism. Therefore , ensure that the chain 
slack is correct and that the advance 
mechanism moves freely after the tim¬ 
ing is adju sted. 

TIMING COVER OIL SEALS 

1. To remove the large seal, take out 
the circlip which secures it and pry' the 
seal out. 

2. When replacing the seal, gently 
heat the cover with a propane torch or 
suitable replacement and fit the seal with 
the metal face outward (toward you as 
you install it). 

3. The smaller seal is present on ma¬ 
chines after engine No. 131257 and is in¬ 
tended to prevent oil from getting into 
the points compartment. It fits directly 
over the camshaft. Pry out the seal with a 
sharp pointed tool. 

4. Warm the cover as before and press 
the seal into position, metal backing fac¬ 
ing you as you install it. 

5. The timing cover also has the oil 
pressure relief valve which is located just 
abov e the rocker oil feed pipe junction. 
The relief valve is spring-loaded to 
operate at a predetermined pressure and, 
therefore, needs no attention. The valve 
does hav e a wire filter screen fitted which 
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might be checked ;md cleaned il neces¬ 
sary. 

TIM ISC COYER 
Installation 

1. Remove all traces ol old gasket and 
gasket compound from the mating sur¬ 
faces. The timing cover can be worked on 
an appropriate surface (such as a sheet of 
emery cloth placed on a piece of glass) to 
remove any surface irregularities, 
scratches, etc. 

NOTE: Early modal Xortotis had a 
rather thin puiwr gasket for the timing 
enter which teas effective only if the 
muting surfaces were in very flood con¬ 
dition. The Commando has a thicker 
flasket which may he used to advan¬ 
tage on earlier models also. The only 
difference between this and the earlier 
gasket (aside from the thickeness and 
composition of the material) is an 
extra hole for the points w ires. This is 
not needed for early models and can he 
removed. 

2. Models fitted with the ignition 
points at the camshaft must use a guide 
bush (Part No. 06-1359) over the cam to 
prevent damage to the oil seal in the tim¬ 
ing cover. The threaded portion of the 
bush is screwed on to the camshaft by 
hand, as far as possible. Add a little oil to 
the outside of the bush to make assembly 
easier. 

3. Check the condition and efficiency 
of the conical seal on the oil pump. If it is 
deformed, replace it. It should be able to 
push the timing cover away from the case 
about 0.010 in. when fitted. If it does not, 
replace it, or use shim washers behind 
the seal. 



Timing cover screw local ions 

If the thicker gasket has been fitted to 
early models, shim washers may be nec¬ 
essary. 

4. Refit the timing cov er, screw in the 
12 cover screws, and tighten them evenly 
and in a diagonal pattern. 

5. Reconnect the rocker oil feedpipe 
banjo. 

6. Reconnect the tachometer drive 
cable if applicable. 

For Commando models after engine 
No. 131257: 

7. Remove the inspection cap on the 
primary chaincase to expose the indicator 
plate. 

8. Position the engine so that the tim¬ 
ing mark on the rotor registers 28° on the 
indicator plate (each mark equals two de¬ 
grees). 

9. Insert the timing advance mecha¬ 
nism and position it so that the rivets for 
the bob weights are in line with the two 
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screw holes lor the point cover. The slot 
(not the slash mark) in the breaker cam 
should now be about 9 o’cock. 

10. Replace the ignition point base as¬ 
sembly. The yellow and black lead is for 
the drive side cylinder (left point set). 

11. Adjust the timing. 


Bottom End 


Disassembly 

1. Remove the engine from the frame. 
Remove the primary drive and clutch, 
cylinder head and cylinders, timing 
cover and timing gear, etc. 

2. Unbolt the crankcase studs and re¬ 
move the screvv(s) at the bottom of the 
cases. 

3. Tap against the inside of the left¬ 
side crankcase half with a plastic mallet 
or wooden block to separate the cases. If 
difficulty is encountered, gently heat the 
drive side bearing boss. This should only 
be necessary on relatively new engines. 



4. Take out the camshaft, and the 
crankcase breather plate and spring, if fit¬ 
ter!. 

5. Heat the timing side bearing boss, 
holding the right-side crankcase half, and 
tap on the timing end of the crankshaft 
with a plastic mallet to free it. 

NOTE: It is a good idea to use a sleeve 
over the crankshaft end to avoid dam¬ 
age to it or to the oil pump warm gear 
threads. 

6. Hearings can be removed from the 
crank by prying them off. 

7. To remove bearing races from the 
crankcases, heat the case in an oven (not 
to exceed 200° C), then drop the case onto 
a wooden block from about a 6 in. height. 
If removal is difficult, the bearing race 
can be cooled, after the ease is heated, ei¬ 
ther with a damp rag, or by running an ice 
cube around the race. 


8. The drive side oil seal can be 
punched out after removing the bearing 
race. Late models are equipped with a 
circlip which must be removed before 
the oil seal. 

Assembl) 

1. Assembly is the reverse of disas¬ 
sembly. 

2. On models with a cam-timed crank¬ 
case breather, refusal of the case halves 
to mate is sometimes due to the engaging 
dogs on the breather plate not properly 
engaging the camshaft. 

3. On models with a roller bearing on 
tlie timing side, insure proper lubrication 
by pouring clean engine oil into the in¬ 
take rocker box alter engine assembly is 
completed. This oil will drain into the 
timing case, and then to the bearings. 

4. Be sure that all bearings and bush¬ 
ings are well lubricated before reas¬ 
sembling the rest of the engine. 

COXXECTIXC RODS AXD 
JOURXALS 

Removal and Installation 

1. To remov e the rods, remove the rod 
bolt nuts and pull the rod off the journal 
with a sharp jerk. 

2. Be sure to keep each rod with its 
own cap. Rods and caps are machined 
together, and it is essential that the rod- 
and-cap assemblies be kept separate. In 
addition, note that there is a slash mark 
on each which indicates the correct cap 
position. 



Connecting rod assembly 

3. Rod journals must be within 0.001 
in. of perfectly round. Minor scoring can 
be removed with fine emery' tape, but if 
the journal is oval, or heav ilv scored, it 
must be reground. 

If the crankshaft is reground, be sure 
that a 0.090 in. radius is restored on the 
journal shoulder. 



The oil holt* .tl llie base of ihe unis must hur out¬ 
wards 
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FIRST RE- GRIND 
GRIND.THE CRANKPIN TO 
I 7405/I-7400"DlA.WITH 
•090" FACE RADIUS. 


STAMP - OIO'HERE. 



THIRD RE-GRIND 

GRIND THE CRANKPIN TO 
I-7205/I’ 7200'DIA WITH 
.090" FACE RADIUS. 


STAMP -• 020* HERE . 



SECONO RE-GRIND 
GRIND THE CRANKPIN TO 
I 7305/1 7300"OIA. WITH 
090 FACE RADIUS. 


STAMP -*030° HE RE. 


Crank ri*grinding dimensions 


4. Undersized big end hearings are 
available in four sizes: 0.010 in., 0.020 
in., 0.030 in., and 0.040 in. 

The size of the replacement hearing 
should he stamped on the end cheek. 

5. There is no hush at the rod small 
end, the piston pin riding directly on the 
rod itself. Small end diameter should not 
exceed 0.6868 in. 

6. Assembly is the reverse of removal. 
Be sure that the mark on each cap aligns 
with that of its own connecting rod. In¬ 
stall the rods with the oil hole at the 
lower end pointing AWAY FROM the 
center of the crankshaft. 

7. New rod holt nuts must he used, 
and the use of new holts is recommended 
as well. Tighten thse nuts to 25 ft lbs. 

8. Be sure the big end hearings are 
well lubricated before assembly. 

CRANKSHAFT 


CAMSHAFT 

I. After splitting the cases, make the 
usual inspections of the cam and cam 
hushes. The hushes must be free of wear 
or score marks If replacement is neces¬ 
sary, heat the cases and drive the hushes 
out. When installing new hushes, align 
the oil hole in the bush with that in the 
crankcase. 

New hushes must be reamed to size 
after installation. 

Important: Either the cam hushes or 
the cam itself must be fitted with oil dis¬ 
tribution grooves or damage will result. If 
the camshaft does not have oil grooves, 
obtain and install grooved bushes. 


Transmission 


of the layshaft left-side bearing is possi¬ 
ble without removing the gearbox shell 
from the frame, if removal of the entire 
unit is desired, the engine must be re¬ 
moved on 1969 and earlier models. 

2. On 1970 and later units, remove the 
clutch and primary drive assembly. Re¬ 
move the rear wheel. Disconnect the 
chain. 

3. Remove the three rear crankcase-to- 
engine plate bolts or studs. 

4. Support the motorcycle on a large 
block of wood or a crate, remove the rear 
wheel and the center stand. 

5. Remove the top and bottom mount¬ 
ing bolt and stud. Turn the gearbox coun¬ 
terclockwise as far as possible. Push the 
rear engine mounting towards the rear of 
the motorcycle, until the cutaway at the 
bottom right is clear of the crankcase, and 
continue rotating the gearbox until it can 
be removed. 

In some cases it may be necessary to 
remove the front main mounting bolt for 
extra clearance. 

6. Installation is the reverse of the 
above. 


OUTER COVER 

Disassembly 

1. Take off the clutch lever inspection 
cap on the outer cover and disconnect the 
clutch cable by prying up the lever and 
slipping out the nipple. Unscrew the 
cable adjuster from the case. Drain the 
transmission oil. 



Gearbox outer cover assembly 


Disassembly and Assembly 

The crankshaft is a three-piece unit 
consisting of a center flywheel and two 
end cheeks which incorporate the rod 
journals. The crank is bolted together. 

1. Mark the positions of the cheeks 
and the flywheel to eliminate the chance 
of accidental interchange. 

2. Straighten thelock tabs, if appli¬ 
cable, then remove the crankshaft nuts 
and separate the pieces. 

3. Clean out the sludge trap machined 
into the flywheel. 

4. Before assembly, be certain that the 
mating surfaces are absolutely free of 
foreign matter. 

5. Nuts are torqued to 35 ft lbs on 750s 
and 30 ft lbs on 850s. Tighten in a cross 
pattern. Turn up the locking tabs, if fit¬ 
ted. If not, peen the nuts with a punch to 
lock them in position. 


The transmission is basically the same 
on all models covered here, the major 
change being the introduction of the left- 
hand shift for 1975 and later models. 

GEARBOX REMOVAL 
AND INSTALLATION 

1. Removal and replacement of all 
gearbox internal parts with the exception 


2. Remove the kick-starter crank bolt 
and remove the crank. It might be neces¬ 
sary to use a claw-type puller to get the 
crank off the splined shaft. 

3. Remove the right footpeg. 

4. Remove the bolt for the gearshift 
lever, but leave the lever in place. 

5. Remove the five screws which se¬ 
cure the outer cover. 
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Removing the clutch operating lever 

6. Carefully pull oil the cover, using 
the gearshift lever to assist you. 

7. Remove the pawl spring. 

8. Disengage the shifter return spring 
legs from the pawl pin, and withdraw the 
pawl carrier, tapping it if necessary. 

9. Remove the shifter stop plate (two 
holts), and remove the return spring. 

Inspection 

1. Check the shifter pawl for unusual 
wear. 

2. The outer cover has two rubber 
O-rings which act as oil seals. The larger 
of the two is found on the kick-starter 
shaft behind a steel bush. The bush may 
be removed by heating the case and driv¬ 
ing it out from the outside after first pry¬ 
ing out the O-ring. 

3. The smaller O-ring is for the gear 
shifter shaft. To remove the bush here, 
heat the cover, gently screw a coarse 
threaded tap into the bush, and pull it 
out. 

4. Remove any traces of old gasket ma¬ 
terial from the outer cover mating surface 
and check the condition of the surface. 
All abrasions, scratches, etc. should be 
removed with an oil stone. 

Assembly 

1. Assembly is the reverse of the pre¬ 
vious procedure. 

2. When refitting the pawl spring, no¬ 
tice that the cranked leg of the spring will 
be in the lowest position, the straight leg 
in the higher. 

3. Assure that the pawl concave side is 
facing the gearshift spindle so that it can 
remesh with the ratchet plate. 

-4. Put some clean oil on the kick- 
starter shaft to avoid bruising the O-ring 
on reassembly. 

IXXER COVER 

Disassembly 

1. Remove the ratchet plate with 
spindle. 

2. Unbolt the clutch operating lever 
and remove it and its roller from the 
shaft. 

3. Mark (he position of the slot in the 
clutch operating lever shaft on the inner 
cover so that the shaft can be reassem¬ 
bled in the correct position to give the 
clutch cable a straight pull. On recent 
models, the assembly is already marked. 

4. Unscrew the lockring on the clutch 
lever shaft and remove the lockring, the 
shaft, and the ball. 

5. Remove the mainshaft nut which 
will be exposed alter removing the shaft. 
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Inner cover ready for removal 


6. Remove the seven nuts which se¬ 
cure the inner cover to the gearbox shell 
and pull off the inner cover, tapping 
lightly at the front end if necessary. 

7. Take the kick-starter return spring 
out of the hole in the kick-starter shaft. 

8. Pull the kick-starter shaft out of its 
bush from the inside of the cover. 

Inspection 

1. Check the mating surfaces of the 
inner cover for scratches, abrasions, or 
knicks. If present, these may be removed 
with emery' cloth. In addition, place the 
cover on a flat surface, such as a piece of 
glass, and make sure that it is flat. 

2. Check the mainshaft bearing for ex¬ 
cessive play, roughness or binding in ro¬ 
tation, or obvious marks of wear. Replace 
the bearing if necessary by heating the 
case gently and driving out the bearing. 

3. If the kick-starter bush is worn, it 
can also be removed after heating the 
case. After the new bush is driven in, it 
should be reamed to 0.6875-0.6865 in. 

4. Check the condition of the kick- 
starter pawl very carefully. Be sure that 
the pawl shows no signs of wear or chip¬ 
ping along the edge. The pawl is easily 
replaced by removing the pin. If this is 
clone, watch for the plunger or spring. 

5. Examine the kick-starter stop-piece 
and the pawl cam which are riveted to 
the inner cover. Check for looseness on 
tlu‘ rivets and re-rivet the stop-piece if 
necessary. 

Assembly 

1. Assemble the inner cover in the re¬ 
verse of the disassembly procedure. Be 
certain that the clutch operating lever 
shaft is correctly aligned to give the cable 
a straight pull. 

2. Be sure that the mating surfaces are 
clean and in good condition. Refit a new 
gasket. 

3. Tighten the inner cover nuts evenly 
and in a cross pattern to 12 ft lbs. Fit and 
tighten the mainshaft nut. 

GEAR ClA'STER 

Disassembly 

I. Proceed with the disassembly pro¬ 
cedures outlined above. Removing the 



Gear cluster and shifter assembled 

inner cover will expose the gear as¬ 
semblies on the two shafts. The upper 
shaft is the mainshaft and the lower is the 
countershaft (or lavshaft). 

2. Remove the low gear pinion on the 
mainshaft. Note that the boss on this gear 
faces outward. 

3. Unscrew the shifter fork spindle 
and remove it. 

4. Remove the shifter forks. 

5. Remove the clutch pushrod from 
the mainshaft. 

6. If the clutch has been removed, 
remove the mainshaft and the gears on it. 
The sleeve gear will remain in place. 

7. Take out the lavshaft and the lay- 
shaft gears. 

8. If disassembly is required past this 
point, it is necessary to remove the pri¬ 
mary chainca.se, etc., to gain access to the 
transmission sprocket. 

9. Remove the screw which secures 
the lock plate on the transmission 
sprocket. 

10. Remove the transmission sprocket 
nut, which has a LEFT-HAND thread, 
and remove the sprocket from the shaft. 

11. Remove the sleeve gear from the 
bearing. 
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Removing the shift fork spindle 


12. Remove the dome nut at the bot¬ 
tom of the transmission case and take out 
the plunger and spring. Remove the neu¬ 
tral switch, if fitted. 

13. Remove the bolt fixing the quad¬ 
rant and the bolt which secures the cam- 
plate and remove these components. 

14. To remove the layshaft bearing, it 
is necessary to remove the case. Heat it in 
an oven (do not exceed 200° C), then tap 
the case with a plastic mallet to knock out 
the bearing. 

15. The mainshaft bearing can be re¬ 
moved after prying out the oil seal and 
again heating the case, driving out the 
bearing with a suitable drift. 

Inspection 

1. Check the condition of the main- 
shaft and layshaft bearings. All bearings 
should rotate with little friction and 
should be smooth throughout. 

2. The bushes for the camplate and 
quadrant mounting bolts should be 
checked. Wear would make shifting dif¬ 
ficult. The bushes may be removed by 
heating the case and tapping them out. 

3. There are O-ring oil seals on both 
the camplate and the quadrant. If oil 
leakage is noticed at the bolts for these 
components, the seals should be re¬ 
placed. 

4. Examine the gear bushes. They 
should be free from any score marks and 
have a smooth finish. 

Except for the layshaft first gear and 
the sleeve gear, the bushes are a slip fit in 
the gears. Replacement bushes are easily 
fitted. 

Layshaft first gear and sleeve gear 
bushes are pressed in; on late models the 
sleeve gear bushes are secured by snap- 
rings. These bushes must be checked in 
place since removal will destroy them. 
New bushes are pressed into the gear 
after chilling the bushes in a freezer for 
several hours (heating the gear will not 
work), and must be reamed to the proper 
size after installation. Do not attempt to 
replace the bushes unless the correct size 
reamer is available. 

Assembly 

1. Fit the mainshaft and layshaft 


Engine and Transmission Specifications 



Commondo 850 

Commando 750 

Atlas, CISC S, 
X15CS, P-11 

CYLINDER 

Bore size (in.) 

A:3.0315-3.0320 
B: 3.0320-3.0325 

2.8746-2.8754 

2.8750-2.8758 

Tappet bore size (in.) 

1.865-1.875 

1.865-1.875 

1.865-1.875 

PISTONS 

Piston diameter (in.) 

3.0271-3.028 

2.8703-2.8713 

2.8703-2.8713 

Piston clearance (in.) 

0.0045 

0.0045 

0.0045 

Piston ring end-gap (in.) 

0.012 

0.013 

0.013 

Piston ring side clearance (in.) 

0.0015-0.0035 

0.0015-0.0035 

0.0015-0.0035 

Wrist pin diameter (in.) 

0.6867-0.6S69 

0.6867-0.6869 

0.6866-0.6868 

VALVE TRAIN 

Intake Valve 

Head diameter (in.) 

1.490 

1.490 

1.500 

Stem diameter (in.) 

0.3105-0.3115 

0.3105-0.3115 

0.309-0.310 

Exhaust Valve 

Head diameter (in.) 

1.302 

1.302 

1.312 

Stem diameter (in.) 

0.312 

0.312 

0.311 

Valve Guides 

Bore (in.) 

0.3135-0.3145 

0.3135-0.3145 

0.3135-0.3145 

Valve Springs 

Free-length (inner) (in.) 

1.482 

1.531 

1.531 

Free-length (outer) (in.) 

1.618 

1.700 

1.700 

Pushrods 

Length (intake) (in.) 

8.130-8.166 

8.130-8.166 

8.194 

Length (exhaust) (in.) 

7.285-7.321 

7.285-7.321 

7.351 

Rocker Arms 

Spindle bore (in.) 

0 499S-0.5003 

0.4998-0.5003 

0.4998-0.5003 

Spindle diameter (in.) 

0.49S5-0.4998 

0.4985-0.4998 

0.4985-0.4998 

CONNECTING ROD 

Small end bore (in.) 

0.6873-0.6878 

0.6873-0.6878 

0.6873-0.6878 

Side clearance (in.) 

0.013-0.016 

0.013-0.016 

0.013-0.016 

Big end bearing clearance (max) (in.) 

0.001 

0001 

0.001 

CRANKSHAFT 

Con rod journal diameter (in.) 

1.7504-1.7509 

1.7504-1.7509 

1.7500-1.7505 

Bearing journal (drive) (in.) 

1.1812-1.1815 

1.1812-1.1815 

1.1812-1.1815 

Bearing journal (timing) (in.) 

1.1812-1.1815 

1.1807-1.1812 (ball) 

I.ISI2-1.1815 (roller) 

1.1807-1.1812 

Main bearing (drive) (mm) 

30 x 72 x 19 

30 x 72 x 19 

30x72.x 19 

Main bearing (timing) (ball) (mm) 

— 

30 x72.x 19 

30 x 72 x 19 

Main hearing (timing) (roller) (mm) 

30 x 72 x 19 

30 x 72 x 19 

— 

CAMSHAFT 

Bearing diameter (in.) 

0.8735 

0.87.35 

0.8735 

Bush l>ore (in.) 

0.8750 

0.8750 

0.8750 

PRESSURE RELIEF VALVE SPRING 

Free-length (in.) 

1.171 

1.171 

1.171 

OD (in.) 

0 430-0.435 

0.430-0.435 

0.430-0.435 

INTERMEDIATE PINION 

Shaft diameter (in.) 

0.5610-0.5615 

0.5610-0.5615 

0.5610-0.5615 

Bush bore (in.) 

0.5620-0.5627 

0.5620-0.5627 

0.5620-0.5627 



Quadrant upper radius aligned with stud and 
camplate installed 


bearings in the case by driving them in. 
The case should be heated slightly to aid 
installation. Note that the mainshaft bear¬ 
ing is installed with the sealed side out¬ 
ward. Do not forget the spacer which fits 
in the mainshaft oil seal. 

2. Fit the shifter quadrant, securing it 


with its bolt and washer. Raise the quad¬ 
rant so that the very’ top arm is in line 
with the top right-hand stud on the trans¬ 
mission case. 

3. Insert the cam plate, positioning it 
so that only the first two teeth on the 
quadrant are visible through the cam¬ 
plate slot. When the camplate plunger is 
fitted, the plunger will rest in the High 
gear notch of the camplate. Secure the 
camplate with its bolt and washer. Fit the 
camplate plunger, spring, and domed 
nut. 

4. Replace the sleeve gear, making 
sure that the spacer which bears on the 
oil seal is in position. 

5. Fit the transmission sprocket and 
secure' it with its nut. The nut has a left- 
hand thread. Tighten it firmly. Hold the 
sleeve gear in position to tighten the nut 
by wrapping a length of drive chain 
around the sprocket and securing one 
end. Fit the locking plate and screw. 

6. Fit the third gear onto the layshaft 
noting that the boss on this gear faces the 
fourth layshaft gear. Tap the fourth lay- 
shaft gear onto its shaft. Note that this 
gear has a small boss on one side which 
must face the layshaft bearing. 
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7. Install the mainshaft with the third 
gear in place on the shaft. Install the lay- 
shaft with third and fourth nears in place. 

NOTE: The lay shaft should he pressed 
into its bearing by hand and should l>e 
reasonably tight once in place. If the 
sha ft can not he inserted by hand , use a 
fine emery cloth to work the end of the 
shaft until this is possible. Otherwise 
removal of the shaft will he i enj dif¬ 
ficult. 

8. Install the mainshaft second gear 
complete with its shift fork, engaging the 
shift fork stud into the camplate .slot. 
Note that the camplate may he rotated to 
the Neutral position (shallow notch), to 
facilitate installation. 

9. Install the layshaft second near 
complete with its shift fork and engage 
the lork stud into the camplate stud. Line 
up the bores of the shift forks and install 
and tighten the shift lork spindle. 

10. Fit the first gears, notion that the 
boss on the mainshaft first gear faces out¬ 
ward. 

11. Install the roller into the shifter 
quadrant holding it in place with some 
grease if necessary'. 

NOTE: The roller cannot be installed 
once the inner cover is fitted. 

12. Fit a new gasket. Install the inner 
cover. Using a wrench on the camplate 
bolt, check that the gears can be shifted. 
Check that the shifter quadrant clears the 
cut-out in the inner cover when in the 
First gear position and Fourth gear posi¬ 
tion, If it does not, the quadrant and cam- 
plate are improperly indexed, and the 
transmission will not have all gears when 
completed. 

13. Refit the inner cover as previously 
described. 


TRANSMISSION* 

Mainshaft (liana*ter (clutch side) 

(in.) 

Mainshaft dunm ter (kickstartcr 
side (in ) 

Mains halt hearing (kickstartcr 
side ) (in ) 

Mainshalt hearing (dutch side) (in.) 

Layshaft hearing (dutch side) (mm) 

Layshaft diameter (dutch side) (in.) 

La\shaft diameter (kickstartcr side) 
(in ) 

Sleeve gear hearing (OD) (in.) 

Sleeve gear hush (OD) (in.) 

Sleeve gear hush (reamed in place) 

(in.) 

Layshaft first gear hush (reamed in 
place) (in.) 

Clutch hearing (Commando) (mm) 


** 0.8095-0 HI 05 

0.6211-0 02 IS 

** X I",.! X ' m 
I>, x 2 LxN 
17 x 10 x 12 
0 66S7-0 6692 

0 6845-0 6855 
1 2495-1 2500 
09055-0 9060 

0.812-0.813 


8.6865-0.6875 
35 x 62 x 14 


Torque Specifications 


Part 

Tnnftic 
>fl Mol 

Cylinder head \ in. nuts and holts 

30 

Cylinder head :, |« in. holt 

20 

Cy Imder base nuts 


large front 

30 

small Iront 

20 

others 

23 

Cylinder alien holts (850) 

30 

Connecting rod holts 

25 

(locker shaft cover plate holts 

8.3 

Cam chain tensioner nuts 

15 

Crankshaft nuts 


750 

35 

850 

30 

Alternator stator 

10 

Alternator rotor nut 

80 

Lugine mounting nuts 

25 

Oil pump nuts 

15 

Oil feed banjo holts 

15 

Oil piessure relief valve 

25 

Oearhox inner cover nuts 

12 

Clutch nut 

70 

Mainshaft nut 

50 


Lubrication System 


Oil Pump 


REMOVAL ASD ISSPECTIOS 

When rebuilding it severely damaged 
engine, the pump should always be in¬ 
spected. 

1. Remove the timing cover, after tak¬ 
ing off the tach drive (if necessary), and 
disconnect the rocker oil feed pipe at the 
cover. 

2. Remove the two nuts which secure 
tlie pump body and pull off the pump. 
Remove the oil pump gasket, if fitted. 

3. Slowly turn the driveshaft and note 
any roughness or binding in the move¬ 
ment. The driveshaft should turn 
^monthly. 

L Grasp the driveshaft gear firmly and 
push and pull on it. There should be no 
end-play whatsoever if the pump has oil 
in it. 

5. Check tho face of the pump body 
which mates with the crankcase. Place a 
straightedge across the stud holes to en¬ 
sure that the body is not warped. It must, 
ol course, be perfectly flat, or air will be 
introduced into the oil flow. The mating 
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surface may be lapped flat if necessary' 
after dismantling the pump. 

6. Check the conical oil seal on the 
steel nipple. It must be in very good con¬ 
dition and not deformed. If the seal has 
been subject to too much pressure, the 
tapered end will be forced into, and per¬ 
haps obstruct, the major oil passage in the 
timing cover. 

Disassembly 

1 It is not necessary to remove the 
pump drive gear to get at the internals, 


but it may be taken off the driveshaft if 
desired by taking off the nut which se¬ 
cures it to the shaft and pulling off the 
gear. Take out the woodruff key also. 

2. Remove the four screws in the 
pump body and take off the brass end 
plate. 

3. Remove the iron plate from the 
pump body. 

4. Using a brass drift, if necessary, tap 
out the driveshaft. The return side (wide) 
gear is a close fit on the shaft so the drift 
will probably be needed. 





Oil pump disassembled 
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5. Tap out the shaft for the idler gears. 
Remove it from the feed side of the 
pump. 

6. Remove both sets of gears. 
Inspection 

1. Foreign matter in the gear teeth or 
chipped or worn teeth will be obvious. 
Under normal operating conditions, how¬ 
ever, and assuming that the engine has 
received routine attention, there should 
be nothing wrong. 

2. If the engine oil in the tank runs 
down to the crankcase sump after the 
bike has been sitting for a short time, the 
problem may be due to loose pump body 
screws. Another reason may be excessive 
wear of the shaft bores in the pump body. 
There is no remedy for this latter cause, 
other than replacement of the pump 
body. 

3. Check the sides of the oil pump 
gears and the pump body for wear caused 
by contact of the gear sides with the 
body. If there is evidence of wear, assem¬ 
ble the pump dry, and check that there is 
a slight resistance to turning the drive- 
shaft. If the shaft turns very freely, exces¬ 
sive clearance between the gears and the 
body may be the cause. Disassemble the 
pump, and lap the feed side (narrow 
gears), on a piece of emery cloth placed 
on a very flat surface. Assemble the 
pump, tightening the body screws se¬ 
curely. When turning the driveshaft, a 
slight stiffness should be noted. 

Be careful that lapping is done very 
gradually. 

Repeat the procedure on the return 
gear side. When the pump is reassem¬ 
bled for checking, do not install the feed 
gears. The driveshaft should be slightly 
stiff as before. 

Finally, assemble the pump com¬ 
pletely, and check that the driveshaft is 
still stiff. Lubricate the pump with motor 
oil, and continue turning the shaft. 
Stiffness should disappear as the shaft is 
turned. 

CAUTION: Be certain tfiat the pump 

body is cleaned out thoroughly after 

each lapping operation. 

Reassembly 

1. Clean all of the components 
thoroughly by washing them in a solvent 
such as kerosene. 

2. Reassemble the gears in their 
proper positions. The small radius on the 
return (wider) gears must face the inside 
of the pump body. 

3. Replace the idler shaft and the 
driveshaft. 

4. Place the brass and iron end plates 
in position and insert the screws, but do 
not tighten them yet. 

5. The end plates must be either per¬ 
fectly flush or slightly below flush with 
the edge of the pump body surface which 
mates with the crankcase. The reason for 
this should be obvious. There should be 
just a minimum of play in the end plates 
which will allow their correct alignment. 
This is extremely important. 

6. Tighten the four screws very se¬ 
curely. 

7. Replace the driveshaft key, the 
drive gear, and the fixing nut. 


Installation 

1. Oil the pump internals well before 
installing the pump. 

2. Apply some gasket compound to the 
face of the pump, using it sparingly and 
being very careful not to get it anywhere 
near the oil passages. Remember that it 
will spread along the mating surface 
when compressed. No gasket compound 
should be used if a gasket is used be¬ 
tween the pump body and the engine as 
on the 850. A new gasket, however, 
should also be used. 

3. Replace the pump on the studs and 
gradually tighten the two nuts to 15 ft lbs. 


System Components 


CHWKCASE BREATHER 

Latest Commandos have the crankcase 
breather fitted to the rear of the crankcase 
(750) or at the timing case (850), and no 
attention is needed for this type. All oth¬ 
ers, however, have the breather fitted to, 
and timed by, the camshaft. The breather 
mechanism consists of a slotted plate 
with driving tabs to engage the end of the 
camshaft, and a spring. 

The rotating plate opens and closes 
openings in a stationary plate and this ac¬ 
complishes the timing of the breather. 



Crankcase breather (early models) 

The rotating breather plate must be flat 
on the mating side and it may be worked 
on a stone to make it so if necessary. The 
driving tabs should also be in good condi¬ 
tion. 

The crankcase breather is connected to 
the oil tank via a rubber hose. If the 
engine has been standing a while, oil will 
usually seep into the crankcase and, 
when the bike is started, it will come out 
of the breather for a few moments until 
the oil pump has completely scavenged 
the sump. While the motorcycle is in 
operation, especially at high speeds, the 
breather will pass oil mist or even pure 
oil. This is normal; the amounts, how¬ 
ever, should not be excessive, as this is 
indicative of oil remaining in the sump. 

OIL PRESSURE RELIEF VALVE 

The oil pressure rlief valve is located 
on the timing case cover just above the 
junction for the rocker oil feed pipe. The 
valve has a spring-loaded steel sleeve 
which is pre-set to open the valve at an 
oil pressure of 45-55 lbs per square inch 
(Commando) or 40-50 lbs per square inch 
(pre-Commando models). Oil passing 
through the open valve is diverted back 
to the feed side of the oil pump on Com¬ 
mandos or into the timing case on earlier 
machines. Although the valve itself does 
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Oil pressure relief valve (Allas) 

not require attention, it does have a wire 
mesh filter fitted over one end which is 
easily cleaned after unscrewing the 
valve. 

OIL LISES 

1. All external oil lines should be 
checked periodically for potential cracks 
or splits, especially at the joints. If the 
hoses are secured by screw-type hose 
clamps, these should not be overtight¬ 
ened or they will crack the rubber. 

2. The rocker oil feed pipe is espe¬ 
cially important. This unit has been 
known to crack from vibration. It should 
therefore be inspected closely, especially 
if engine work has been done, and the 
pipe moved about. Arrange the pipe so 
that it does not touch the barrels or head 
except at the banjo junctions. Alternately, 
it can be replaced with a flexible hose as 
used on the latest Commandos. 

The sealing ability of the copper 
washers used at the banjo junctions can 
be improved by heating them until they 
are red hot and then allowing them to 
cool. Be careful when handling after this 
operation, however, as the washers will 
be very soft. 


Checking the Lubrication 
System 


OIL PRESSURE 

Oil pressure can be readily checked on 
Commando models with the use of the 
proper gauge. This is fitted at the rocker 
oil feed pipe junction and a reading is 
taken when the engine is at operating 
temperature. The reading should be 
45-55 lbs per square in. at 3,000 rpm. 

This method cannot be used for the 
other models because the rocker arms are 
fed from the oil return line. The alterna¬ 
tive method is to acquire another timing 
cover. This is then drilled centered with 
the large oil seal and the gauge inserted. 
There should be 40-50 lbs per square in. 
pressure when checked as above, or a 
minimum of 5 lbs at idle, with the pres¬ 
sure rising with the rpm. 


OPERATIONAL CHECKS 

If you do not have the proper gauge, 
the lubrication system can be checked 
over in some manner by doing the follow¬ 
ing: 
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1. Run engine for several minutes 
until the oil is warm, then cheek the oil 
level at the tank and top up ii necessary. 

2. Take a short ride to thoroughly cir¬ 
culate the oil. Stop and renun e the crank¬ 
case sump drain plug. No more than one 
or two pints of oil should come out as this 
is done. Re sure to replace the correct 
amount of oil. 

3. Loosen one of the banjo fittings at 
the cylinder head and, with the ignition 
OFF, kick the engine over briskly several 
times. Oil should seep from the loosened 
banjo as you do this, proving that it is 
being fed to the cylinder head rocker as- 
sembly. 

4. Let the machine sit overnight. Upon 
starting, observe the flow of oil at the re¬ 
turn line inside the oil tank. There may 
be a steady stream for a few moments and 
then a sputtering return of oil as the sump 
is scavenged. 

5. Check the condition of the oil seals 
contained in the timing cover. Removal 
and installation of these seals is de¬ 
scribed in Engine and Transmission. 

CAUTION: Because of a difference in 
the oil passages, the timing covers 
found on the Commando are SOT IX- 
TEBCIIAXCEABLE with those on ear¬ 
lier machines although they are simi¬ 
lar at first sight. Therefore , always he 
sure that you get the proper timing 
cover in the event that it must he re¬ 
placed. 




Amal Monbloc 


Oil Pump Specifications 


Oil Pump Body Material 

Cm Iron 

T\pe 

Double Gear 

Ratio. Feed: Return 

1 : 2 

Pump Stud Nuts Torque 

15 ft lbs 

Pressure Relief Valve Spring 
Free- Length 

1 171 in. 

Spring Outside Diameter 

0 130-0.435 in. 

Pressure Relief Valve Torque 

25 ft lbs 


Fuel Systems 


1967 and later models use two Amal 
Concentric carburetors, while earlier 
ones are fitted with the Monobloc carbu¬ 
retor. The left-side Monobloc has the 
float bowl assembly which is used by 
both carburetors. 


Monobloc 


Removal and Disassembly 

1. Remove the gas tank. 

2. Remove the air cleaner. 

3. Unscrew the carburetor cap and 
pull out the slide assemblies. 
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4. To disassemble the slides, remove 
the needle clip, and disengage the cable 
from the slide. 

5. Gradually loosen the two carbu¬ 
retor flange nuts, and remove the carbu¬ 
retor. 

6. Remove the banjo bolt, and take oft 
the banjo and filter screen. 

7. Unscrew and remove the float 
needle seat. Take out the needle. 

8. Remove the main jet cover nut. 
Unscrew and remove the main jet holder 
complete with main and needle jets. 

9. Remove the pilot jet cover nut. Un¬ 
screw and remove the pilot jet. 

10. If applicable, remove the float 
bowl cover (3 screws). Remove the float 
spindle, float, and spindle bush. 



Removing the jet holder and jets 


Removing the float spindle hush 

11. Remove the pilot air and throttle 
stop screws. 

12. Remove the locating peg, and 
shake out the jet block. 

Assembly and Installation 

1. Assembly is the reverse of disas¬ 
sembly. Use new gaskets, O-rings, and 
fiber washers. 

2. Install the throttle slides in the car¬ 
buretor bodies before tightening the 
flange nuts. Tighten slowly and evenly, 
checking for free slide movement as the 
nuts are tightened. If the slide begins to 
stick, the nuts are overtightened, warping 
the carburetor body. 


Concentric 


Removal and Disassembly 
I. Remove the gas tank. 
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Amal Concentric 


2. Remove the air cleaner. 

3. Drain the float howls if the carbu¬ 
retors are fitted with a plug for this pur¬ 
pose. 

4. Unscrew the carburetor caps and 
pull out the choke and throttle slide as¬ 
semblies. If it is necessary to remove the 
slide, remove the choke valve from it, 
compress the return spring against the 
carb cap, taking out the needle and clip. 
Remove the slide after disengaging the 
cable from it. 

5. Unscrew the fuel feed banjo bolt 
on the float bowl and remove the banjo 
and filter. 

6. Remove the float bowl screws. 
Hold the carburetor upright and remove 
the bowl complete with float assembly. 

7. Lift out the float, needle, and 
spindle. The spindle may be a light press 
fit in the bowl. 



Removing the float, spindle, and float needle 


8. Unscrew the main jet holder, com¬ 
plete with main and needle jets. 

9. Unscrew the pilot jet, if so 
equipped. Most late models have a bush 
for pilot metering, which is in the carbu¬ 
retor body and not removeable. 



Removing the jet holder complete with main and 
needle jets 



Removing the pilot jet 


10. Remove the throttle stop and pilot 
air screws. 

Assembly and Installation 

1. Assembly is the reverse of disas¬ 
sembly. Use new gaskets, O-rings, and 
fiber washers. 

2. Be certain that the mounting flange 
O-ring is firmly in place before the carbu¬ 
retor is bolted to the manifold. Install the 
throttle slides in the bodies before tight¬ 
ening the flange nuts. Tighten them 
slowly and evenly, while checking for 
free slide movement. If the slide sud¬ 


denly sticks, the body is being warped by 
overtightening the flange nuts. 

3. Do not overtighten the banjo bolt. If 
too tight, the banjo may be deformed and 
leak gas. 

Modifications 

1. Several modifications have been 
made to the Amal Concentrics since their 
introduction. Early models had a small 
mesh-tvpe fuel filter fitted over the main 
jet. This sometimes hindered the free 
movement of the float. Since at most 
places in the U.S., impurities in gasoline 
are uncommon, and the fuel system is al¬ 
ready equipped with filters in the tank 
and at the carb banjo, the filter on the 
main jet is really unnecessary and can be 
removed. 

2. A newer type float bowl has been 
fitted. This has fuel passages for the pilot 
jet which take the gas near the bottom of 
the bowl rather than half-way down as 
before. This was done to assure a positive 
fuel flow to the pilot jet regardless of vari¬ 
ations in fuel level in the float. 

3. The jet holder has been changed to 
thrust the main jet deeper into the float 
bowl. Once again, the aim was to assure 
positive fuel flow. 

4. The needle jet and needle have 
both been changed, the newer type nee¬ 
dle jet can be readily identified by the 
small bleed hole at the base of the jet. 
Looking closer, it can be seen that the 
jet's metering orifice has been moved 
from the very' top of the jet to the bottom. 
This has, of course, necessitated the use 
of a longer needle. This longer needle 
can be distinguished from the other by 
the fact that it has two small rings at the 
very top of the needle (above the clip 
grooves). The other needle has three 
rings. 

The short needles will not work with 
the new needle jets or vice versa. Before 
buying any replacement parts, be sure 
that they are identical to the parts you 
have. Of course, it is preferable, if you 
have an older Concentric, to switch over 
to the new system completely. 

5. A more precise metering of the fuel 
flow is now obtained with the use of a 
brass float needle to replace the standard 
nylon unit. This brass needle has a rub¬ 
ber tip which should form a better seal 
with the needle seat. 


Carburetor Specifications 




Commando 750 

Conttnondo 750 

Commando 750 



Commando 850 

(1971-on) 

(1970) 

(1968.69) 


Amal Type 

932 

930 

930 

930 


Venturi Size 

32 mm 

30 mm 

30 mm 

30 mm 


Main Jet 

260 

220® 

220® 

220 


Needle Jet 

0.106 

0.106 

0.107 

0.107 


Needle Clip Position 

Top 

Middle® 

Middle 

Middle 


Needle 

92S/104 

— 

— 

— 


Throttle Slide 

3 

3 

3 

3 


Pilot Jet 

— 

25 

25 

25 
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Carburetor Sped 

fications 



ConntHintto 750 
( oiutxii 

Attn t taper 
/V6« .P it 

Attn*. CISC S. V/5CS 

Amal Type 

932 

930 

389/8SH1I© 

389/87UI 

Venturi Size 

32 mm 

30 mm 

1 Hi in. 

Main Jet 

230$ 

250 

320 

Needle Jet 

0.106 

0 107 

0.106 

Needle Clip Position 

Middle© 

Middle 

Lowest notch 

Needle 

— 

— 

D 

Throttle Slide 

3 

3 

3 

Pilot Jet 

25 

25 

25 

i 220 with mute 
© Top with mute 
i 2tt) with mute 
@ 180 with restricted 
© Without lloat howl 

meg, 210 with modified meg 




NOTK: Some models , especially in IDfiG, were 
Vtpnppcd by the factory with main jets rangin'' 
up to 120 in size. This is far too rich for most 
applications, especially if the air cleaner and 
muffler are left stock The settings were later 
revised to those shown above. 


Electrical System 


Ignition System 


LUCAS K2F UAGSETO 

A magneto ignition is used on ma¬ 
chines prior to 1967. 

The magneto consists of an armature 
(with a condenser incorporated) rotating 
in a magnetic field. The armature is 
driven hv chain from the intermediate 
sprocket. The centrifugal timing advance 
mechanism is incorporated in the mag¬ 
neto sprocket and is located in the timing 
case. The contact breaker points are 
found on the opposite side of the arma¬ 
ture, beneath the magneto cover, and are 
opened and closed as they rotate inside a 
cam ring. 

The high tension leads contact the 
magneto slip ring via carbon brushes and 
these brushes are also used for the ‘‘kill 
button” and the magneto ground, the lat¬ 
ter being found beneath the screw on the 
right-side (top) of the magneto. 

Service 

1. Every 2,000 miles, clean the 
breaker points and adjust the gap. Refer 
to ‘■Tune-Up.” Check the gap opening at 
both firing points on the cam ring. If one 
is greater than the other, it is best to com¬ 
promise the value. 

2. Apply a small drop of oil to the 
breaker point pivot. Also, use some high 
temperature grease to lubricate the cam 
ring. Be very careful when using any ty|X‘ 
of lubricant near the breaker points. 

3. Every 5,000 miles, remove the high 
tension pick-ups, and clean off the carbon 
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brushes. The brushes are mounted on 
springs and should slide freely in the 
pick-ups. There must be at least Vh in. of 
the brush protruding from the pick-up for 
the magneto to work. 

Al so clean the ground brush after re¬ 
moving its mounting screw. 

4. Stuffa clean rag into one of the pick¬ 
up holes and kick the engine over a few 
times to clean off the slip ring. A good 
deal of oil on the slip ring will indicate a 
defective oil seal which must be re¬ 
placed. 

5. Remove the timing cover and check 
the play (up and down) of the magneto 
sprocket nut. If there is more than 0.005 
in. of play, the magneto should be disas¬ 
sembled and the bearings replaced or ad¬ 
justed. 

The following procedure is given for 
either mechanical (i.e., bearing) or elec¬ 
trical faults: 

Removal and Disassembly 

1. Remove the timing cover. 

2. Remove the magneto ]X)iuts cover. 

3. Remove the pick-ups. 

4. Unscrew the magneto sprocket 
bolt and remove the advance mechanism. 
Remove the two nuts (on studs) and the 
nut and bolt which secure the magneto to 
the timing case. 

5. Hold the rocker oil feed pipe aside 
and pull off the magneto. 

6. Remove the two safety screws Id¬ 
eated just by the pick-up holes. 

CAUTION These screws must he re¬ 
moved before the armature is taken 

out. 

7. Remove the points, then remove 



BtAAlNC 
AftMAruw 

Slip 

Pun 


Lucas magneto 

the cam ring, which is a slip fit in the 
magneto case and must be pulled straight 
out (with the fingers only). Be careful of 
the lubricating wicks. 

8. Remove the two end cover screws 
and take of f the cover. Be careful of the 
thin metal shims which may be fitted be¬ 
hind the cover. 

9. Remove the ground brush and pull 
out the armature. 

10. The magneto sprocket-side bear¬ 
ing race is a press-fit in the housing and a 
fiber washer is fitted around it. An oil seal 
is beneath the race If replacement of the 
race or oil seal is necessary, heat the 
housing slightly and tap the race out. 

Inspection 

1. A simple but relatively effective 
armature test can be made with a two-volt 
battery. Screw in the hexagon screw 
which secures the points into the arma¬ 
ture, then connect one of the battery 
leads to this screw, the other to an amme¬ 
ter. Then connect the other lead of the 
ammeter to the ground of the armature 
itself. The ammeter reading should be 
about four amps. This is a test of the 
primary winding. 

2. To test the secondary winding (this 
is the high tension side of the circuit) set 


SLIP RING 



AMMETER 


TWO VOLT BATTERY 

Y1 agneto armature low-tension test 

up as above. Obtain a length of high ten¬ 
sion wire and clamp one end to ground at 
the armature, supporting the other end 
from 'A to * 1 2 3 /ie in. from the slip ring con¬ 
tact. Make and break the connection at 
the hexagon screw several times quickly, 
and observe the spark produced. The 
high tension spark must be able to jump 
at least a V* in. gap. 

If no spark is produced, the armature 
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AMMETER 


TWO VOLT BATTERY 

Magneto armature high-tension test 

windings or the condenser is defective. 
Replacement of the complete assembly is 
the only practical solution. 

3. On occasion, a magneto will go in¬ 
termittent, producing spark on one cylin¬ 
der, or severe misfiring while running. 
This is sometimes due to a broken wire 
within the windings. This cannot be rec¬ 
tified and the armature should be re¬ 
placed. 

4. Magneto bearings are adjustable by 
removing the thin metal shims from be¬ 
hind the end cover until the end play of 
the shaft is within acceptable limits. 

When the last of these shims have been 
removed, there is still some possibility of 
adjustment by adding shims behind the 
inner races on the armature shaft. How¬ 
ever, it requires a special tool to remove 
or replace the inner races. 

Excessive bearing play is most often 
the result of the drive side outer bearing 
race, which rides on a rather flimsy fiber 
insulator, becoming loose. 

The ball bearings themselves are held 
on the inner races by a standard cage. 
They can be easily removed by simply 
pulling off by hand as the cage is some¬ 
what flexible. 

5. The timing advance mechanism 
should be inspected. Check for won) 
sprocket teeth. The two springs which 
control bob-weight movement should 
have from 12-14 oz of tension at Vie in. 
extension. 

If the machine has been idle for some 
time, bathe the advance mechanism in 
light penetrating oil to assure free move¬ 
ment of the weights. 

If the timing cover has not been re¬ 
moved, the efficiency of the timing ad¬ 
vance mechanism can be checked by 
moving the points into the full advance 
position, when closed. They should re¬ 
turn immediately to their normal position 
when released. If they do not, the ad¬ 
vance mechanism is sticking (perhaps the 
drive chain is too tight) or one or both of 
the springs may be broken. 

Assembly 

1. If the sprocket-side bearing race has 
been removed, fit a new oil seal. Bend 
the tabs of the insulating washer so that 
the washer fits the bearing race. Install 
the washer and press in the race. 

2. Lubricate the bearings with a good 
grade of high temperature grease before 
installation. 

3. Refit the armature, the ground 
brush, safety screws, and end cover. 

4. Replacethe point’s cam ring. 

NOTE: As on removal , the cam ring 


must slide directly in. It must be done 
by hand. Do not force the ring into 
place. Note that the ring is notched to 
align with a small stud in the end 
cover. 

5. Replace the points assembly. The 
backing plate is “keyed" and must align 
with its slot. Replace the hexagon screw. 

6. Replace the complete magneto and 
place the timing advance mechanism on 
the armature shaft. 

7. Adjust the magneto drive chain and 
set the ignition timing. 

CAPACITOR IGNITION 

The capacitor ignition system utilizes a 
dual-point and dual-coil set-up. A capaci¬ 
tor is wired in parallel with the battery 
and should provide spark even if the bat¬ 
tery condition is low. 

To check each of the components in 
the event of a lack of spark, follow these 
procedures: 

Ignition Coils 

1. The ignition coil for each cylinder 
can be checked by inserting a nail or 
other suitable conductive object into the 
spark plug cap and holding this about M* 
in. away from the cylinder fins while 
kicking the engine over briskly. A spark 
should be able to jump the gap. 

2. Pre-1970 and some 1972 models use 
the Lucas I7M12 coil. The primary wind¬ 
ing can be checked by connecting an 
ohmmeter across the low tension termi¬ 
nals (white and black-white leads or 
white and black-yellow leads). The read¬ 
ing for the 17M12 coil should be 3.3-3.8 
ohms. 

Late models are equipped with 17M6 
coils. These are 6 volt coils, although the 
rest of the electrical system remains 12 
volt. The 17M6 coils have a ballast resis¬ 
tor wired in series. Resistance for the 
primary winding is 1.7-1.9 ohms. 

The ballast resistor can be tested and 
should yield a value of 1.8-2.0 ohms. 

Condensers 

To test the condensers, tum on the ig¬ 
nition and take voltage readings across 
each set of contact points when open. If 
no reading is obtained, the condensers 
have broken down and must be replaced. 

If a voltage reading is obtained but 
there is noticeable arcing and pitting of 


the ignition points, the condensers 
should be replaced. 

On 1970 models, the condensers are 
fastened to the coil clips and are reached 
from beneath. 

On 1971 and later models, the coil as¬ 
sembly must be removed and then the 
condenser pack (2 screws and nuts). Re¬ 
move the rubber cover which will reveal 
the condensers mounted individually to 
the base plate. 

2MC Capacitor 

The large Lucas 2MC capacitor is 
mounted in a coil spring secured to the 
frame. 

1. The capacitor should be checked 
periodically; this can be done by simply 
disconnecting the battery (tape up the 
leads to avoid the possibility of a short 
circuit). The machine should be able to 
start and run normally. The lights should 
still work, although they may be dim at 
low revs, getting brighter as engine 
speed increases. 

2. The capacitor should be mounted 
with the terminals downward. The single 
terminal (marked with a red dot) is posi¬ 
tive and the double terminal is negative. 
The terminals are also different sizes, 
making reversal of the connections al¬ 
most impossible. 

NOTE: If by some accident , the con¬ 
nections are reversed , the cajtacitor 

will be ruined. 

3. The capacitor can also be checked 
by removing it from the machine and 
connecting a fully charged 12 volt battery 
across it, leaving it this way for about five 
minutes. Then, disconnect the battery 
and let the capacitor sit for another five 
minutes. At the end of this time, a DC 
voltmeter connected across the capacitor 
terminals should give a reading of at least 
8 volts. 

The capacitor has a limited storage life 
of approximately 18 months at 68° F. or 9 
to 12 months at 86° F. Therefore, it would 
be wise to check the condition of the 
capacitor regularly. 


Charging System 


IMPORTANT: All models are 

equipped with a 12 volt POSITIVE 
GROUND system. 



Simplified diagram of Commando wiring system 
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Tht* charging system consists of the al¬ 
ternator, rectifier, zener diode, and the 
battery itself. 1975 and later models have 
two diodes. 

The alternator produces alternating 
current by means of a permanent magnet 
rotor mounted on the leit-side of the 
crankshaft, which rotates within a sta¬ 
tionary six-pole laminated iron stator as¬ 
sembly. Three stators have been used 
and they are easily distinguishable: the 
RM15 has three leads while the later 
types RM2I and KM23 have two leads. 

The current produced by the alternator 
is “rectified" (changed to direct current) 
by the three-plate rectifier. 

The amount of charge which the bat¬ 
ters' receives is determined by the zener 
diode. This is essentially a variable resis¬ 
tance ("semi-conductor” is the proper 
term) which automatically raises or 
lowers the amount of current flowing into 
the battery according to its condition and 
needs. 

Although the two types of alternator 
are similar, charging system trouble¬ 
shooting procedures are provided for 
each alternator model. 

RM15 SYSTEM 

There are several types of this model 
alternator fitted. Nos. 540, 210, and 18 are 
found on magneto equipped machines, 
and 047 and 534 on coil ignition ma¬ 
chines. 

IMPORTANT: For the results of the 

following tests to he valid, the battery 

must he in good condition and more 

than half charged. 

Test the system as a whole first by as¬ 
suring that the battery is receiving the 
proper charge: 

1. Be certain that all electrical connec¬ 
tions are clean and tight. 

2. Disconnect the 2MC capacitor if fit¬ 
ted. 

3. Disconnect the battery’ negative 
cable and connect a DC ammeter be¬ 
tween the cable and the negative termi¬ 
nal of the battery. 

4. Start the engine and run it at 3,000 
rpm. 

5. Observe the ammeter readings at 
each of the lighting switch positions. 


Su it< h 

Prtuhon 

Altrriialor RM 15 Tape 

5 10. 2IO. IS 

047, 531 

OH 

2.75 amps 

2.75 amps 

Bark Light 

2.0 

1.5 

Headlight 

2 0 

1.5 


6. If the readings are higher than those 
given, the battery may be overcharged. 
This wouljj most probably be caused by a 
defective zener diode. 

7. If the readings are lower than those 
given, any one of the other components 
may be at fault. Perform the test again, 
but disconnect the diode cable. If the 
readings become higher, the fault is in 
the diode, which must be replaced. 

If the diode cannot be faulted, the al¬ 
ternator should be checked for voltage 
output. This requires an AC voltmeter 
(20 volt range) and a 1 ohm resitor capa¬ 
ble of carrying 20 amps without overheat¬ 
ing. 
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1. Disconnect the three alternator 
leads at the snap connector. 

2. Connect the resistor in parallel with 
the AC voltmeter and check the voltage 
output between the alternator leads. The 
following values are the minimum ac¬ 
ceptable for an alternator in good condi¬ 
tion, with the engine turning 3,000 rpm. 


... , Alternator RSI IS Ttn>r 

\ oltnirlrf ami * — 

Hnittor tointrtteil 540, 210, 

hrtu tt ii If ml i IH 017, 5 JI 


W’hilc-Orecn 

and 


(Jrcen-Black 

-l.Ov. 

4.0v 

W'hilc-Oreon 



and 

Orrrn-Yellow 

6.5 

6.5 

Whilc-Crccn 

ami 

Oreen-Black* 

8.5 

9.0 

Kadi lead and 
ground 

0.0 

0.0 


* Wilh Oreen-Ycllow comieclcd to 
Crren-Black 


The following conclusions can be 
drawn from the test results: 

A. If all readings are low, the rotor 
has become demagnetized. 

B. If any individual readings are 
low, a single coil or coils are short cir¬ 
cuited. 

C. Zero reading indicates that indi¬ 
vidual coil or coils are open circuits. 

D. Any voltage reading obtained 
with the voltmeter and resistor con¬ 
nected to any lead and ground in¬ 
dicates coil or coils internally 
grounded. 

If the alternator tests out okay, the trou¬ 
ble is probably the rectifier. This compo¬ 
nent is best checked by replacing it with 
a known workable rectifier. A bench test 
is given later however. 

RM21 SYSTEM 

IMPORTANT: Before the following 
tests are carried out , the battery must 
be in good condition and close to a full 
state of charge. 

1. Leave the cable connections to the 
rectifier in place; connect the negative 
lead of a DC voltmeter (20 volt range) to 
the center terminal of the rectifier, and 
the other lead to a ground on the frame or 
engine. The voltmeter should read bat¬ 
tery voltage at this point, if the proper 
connections are in order. 

2. Start the engine and run it at about 
3,000 rpm. The voltmeter should register 
14.4-16.4 volts. 

3. If the voltmeter reading is the 
proper value, all components are working 
properly and any trouble with battery 
charging must be due to the battery itself 
or to the battery' connections. 

4. If the voltage reading is higher than 
the given value, the zener diode is faulty 


and must be replaced. 

5. If the voltage reading is lower than 
normal, the alternator, rectifier, diode, or 
2MC capacitor can be at fault. 

6. If the voltage reading is lower than 
the given value, perform the test again, 
but disconnect the diode. The voltage 
reading should read higher than the regu¬ 
lated value of 14.4-16.4 volts. If it does, 
the diode is faulty. If it does not, the al¬ 
ternator, rectifier, or capacitor may be at 
fault. 

7. Disconnect the 2MC capacitor and 
repeat the test. If the voltage reading 
reaches the normal value, the capacitor is 
faulty and must be replaced. If it does 
not, the trouble must be in either the al¬ 
ternator or the rectifier. 

8. Test the voltage output of the alter¬ 
nator. Disconnect the two leads at the 
snap connector and connect an AC volt¬ 
meter (20 volt range), with a 1 ohm resis¬ 
tor wired in parallel with it, to the two al¬ 
ternator leads. 

9. Start the engine and run it up to 
about 3,000 rpm. The voltmeter should 
give a reading of 9 volts if the alternator is 
satisfactory. If it does, the rectifier is at 
fault and must be replaced. If it does not, 
further checks can be carried out to deter¬ 
mine the cause of the alternator failure. 

The alternator may fail due either to a 
short or an open circuit in the stator 
windings or a demagnetized rotor. 

1. Connect a 110 volt AC 15 watt test 
light circuit between the alternator leads 
(one at a time), and the stator laminations. 
If the light goes on, there is a short circuit 
in the windings. 



Testing the stator for short circuits 

2. It is extremely difficult to carry out a 
test for an open circuit, so at this point the 
best thing to do is to fit a replacement 
rotor and see if this cures the problem. If 
it does not, the stator is at fault. Since it is 
plastic-encapsulated, no service is possi¬ 
ble and the stator must be replaced. 

RM23 SYSTEM 

1. Needed for an alternator test are an 
AC voltmeter and a one-ohm resistor. 

2. Disconnect the two alternator leads 
at the snap connectors and hook up the 
AC voltmeter across them. Connect the 
resistor in parallel to the alternator leads. 
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3. Start the engine and run it at 3,000 
rpm. The voltmeter reading should be 
nine volts. 

4. If the output is low, the rotor may l>e 
becoming demagnetized. The best check 
is by substitution. If the reading is zero, 
the stator probably has a broken wire and 
must be replaced. 


System Components 


RECTIFIER 

A 12-volt test light is needed to carry 
out the rectifier test. 

1. Disconnect the leads and remove 
the rectifier from the machine. Take care 
not to disturb the bolt and nut which hold 
the rectifier plates together as they are set 
at the factory and disturbing them will af¬ 
fect rectifier output. 

2. Assume that the three rectifier plate 
terminals are numbered 1, 2, 3, and the 
mounting stud is No. 4. 

3. With the test light, check for conti¬ 
nuity across the terminals using the fol¬ 
lowing pairs of connections: 1-2, 1-4, 3-4, 
and 2-3. 

4. In each case, reverse the test light 
leads and again check for continuity. 

5. Reading should be as follows: For 
each connection, there must be continu¬ 
ity in one direction only. If there is no 
continuity in either direction, or if there 
is continuity in both directions for one or 
more of the connections, the rectifier is 
defective and must be replaced with a 
new one. 

ZENER DIODE 

The zener diode accomplishes the 
function of a voltage regulator. When the 
voltage across the batter) terminals 
reaches 13.5-15.5 volts, the diode be¬ 
comes conductive and routes excess volt¬ 
age to ground. 

It is important that the diode always be 
securely mounted to the heat sink and 
that the heat sink is firmly attached to the 
frame. Also, the heat sink should be 
placed in the cooling airstream. 

To test the zener diode, a DC ammeter 
and voltmeter are needed. 

NOTE: When carrying out this test , 

the battery must be in good condition 

and have a full charge. Otherwise the 

test results will not be valid. 

1. Disconnect the zener diode lead 
and connect the positive wire of the DC 
ammeter to the diode and the negative 
ammeter wire to the lead. 

2. Connect the voltmeter across the 
diode terminal and ground (positive to 
ground). 

3. Be sure that all lights and acces¬ 
sories are OFF. 

4. Start and run the engine; note the 
following meter readings: when the volt¬ 


meter reads 12.8 volts or less, the am¬ 
meter should show zero current flow. 
When the ammeter shows 2.0 amps flow¬ 
ing, the voltmeter should read 13.5-15.5 
volts. 

5. If readings do not conform to the 
above specifications, replace the zener 
diode. 

ALTERNATOR 

The alternator requires no mainte¬ 
nance as such, but the following points 
should be noted: 

1. Clean off the rotor and the stator 
poles from time to time removing any 
foreign matter, metal particles, etc. 

2. Make sure that the rotor is not worn 
or scored from contact with the stator 
poles. 

3. There must be no contact between 
the rotor and the stator poles. Ideally, 
there should be an even gap between the 
two all around the rotor. This can be 
checked with a feeler gauge. Clearance 
should be about 0.010 in. The position of 
the stator can be altered by using shim 
washers behind it placed on the housing 
studs. 

4. Before tightening the stator mount¬ 
ing nuts, place an appropriate spacer 
around the rotor, then place the stator on 
its studs. Tighten the nuts with the 
spacer in place. This will help centralize 
the stator. 


Starter Motor 


1975 and later models are equipped 
with a Prestolite starter motor. 

Removal 

1. Disconnect the starter high-tension 
lead. 

2. Remove the three screws from the 
primary' chain cover flange and remove 
the starter noting the O-ring. 

Disassembly 

1. Mount the starter in a suitable vise. 

2. Before disassembly, note that the 
end covers are marked in relation to the 
body itself and must be properly lined up 
when assembling. 

3. Remove the two through-bolts. 


4. Tap the end of the armature with a 
platic mallet or the like until the opposite 
side end cover begins to come off. Stop 
when the cover has moved about Vs in. At 
this point, hold the armature while at¬ 
tempting to pull off the end cover. 

5. After this end cover is removed, tap 
the brush side of the armature to remove 
the drive-side end cover. 

6. Remove the armature from the 
starter body, noting that the brushes will 
spring out as the armature is withdrawn. 

Inspection 

1. Check the armature bushings for 
cracks or signs of wear. The drive side 
bushing can be tapped out with a drift, if 
replacement is needed, after prying out 
the oil seal. 

The brush-side bushing is removed 
with a tap. 

In both cases, removal and installation 
can be facilitated by heating the end 
covers gently. 

2. Clean the armature commutator in a 
solvent to remove any residue or carbon 
dust. 

3. With a continuity tester, check for 
continuity between each of the commuta¬ 
tor segments. All segments must show 
continuity, or the starter armature must 
be replaced. 

4. Check for continuity between the 
armature core and the commutator. There 
must be no continuity here. If there is, 
replace the starter armature. 

Assembly 

1. Assembly is the reverse of the disas¬ 
sembly procedure. 

2. Before assembly, apply a light coat 
of molybdenum disulphide grease to 
each armature bush. 

3. After fitting the armature into the 
body, install the spring shim and thrust 
washer. Note that the spring shim is clos¬ 
est to the armature. 

4. When assembling the end caps, be 
sure to line up the marks. Use thread 
locking compound on the through-bolts 
and torque them to 8 ft lbs. Check that 
the armature turns easily. Some resis¬ 
tance will be imparted by the brushes 
which bear against the commutator. 

Installation 

Be sure that the O-ring is in place 
when installing the starter. 
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Wiring Diagrams 
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Magneto ignition models 
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Wiring Diagrams 


TAIL* PilOT-PANEL LAMPS 


tail ■ panel - headlamps 


CADLE COLOUR CODE 

8 

black 

S 

SLATE 

U 

blue 

w 

WHITE 

N 

brown 

r 

YELLOW 

G 

GREEN 

D 

DARK 

K 

PiNK 

L 

LIGHT 

P 

POKKfc 

M 

MEDIUM 

R 

RED 
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PUSH j- 
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r 

r 

DIP Sw 
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Wiring Diagrams 
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^ row 

4 Full the wbeei forward. * disen¬ 
gage the disc fexa the pads. and take it 
w rv h oc the iixis- 

5 Take -5 the mbee bearing dust 
coders to avt»d the mV f losi r them. 

6 Place a *4 is. thick spacer of either 
wood or meld betw een the brake pads, to 
present theu accidental e^ectxjci 

To disassemble the wheel hub, if 
this ts seh to be necesur>. use a pec 
wrench to remove the iocVnac from the 
left-side of the wheel If a pec wrench is 
not available the ring can be threaded 
out by tapping. very carefully, at one of 
the pee holes with a suitable punch, and 
unscrewing the nnz in this manner 

If the nnz resists removal, the hub ma> 
be heated very gently wnth a low Same. 

S. Remove any spacers and seals on 
either side of the hub- Note the order of 
assemblv to facilitate installation. 

9 Insert a drift into the right-side of 
the hub and use it to pn the spacer tube 
out of the w ay as far as possible to expose 
the inner race of the left wheel bearing 
Use the dnft to drive out the bearing by 
tapping against the inner race. It will be 
necessary to move the spacer tube back 
and forth to tap on both sides of the race 
If necessary, the hub may be heated with 
a rag which has been soaked in boiling 
water. 

10. Remove the spacer tube, then 
drive out the remaining bearing in the 
same manner. 

Assembly and Installation 

1. Assembly is the reverse of the disas¬ 
sembly procedure. Pack the bearings 


th.’c- m-th a c.xxi g-ade j* w heel 

be - ; crie 

1 Whet im c the Sear cv Sr 
- ’ " 'e aCi - < the rare . 

F< the le“-'Xie > cie-iow Sea:' r g first. 

wee * the Ixcac the >pare - jed 
the - c Seanr.c i>eabh 

1 teev *e the spacer tfess the bnie 
p*d> Mad the wheei * the ixVs 

wtri both i-< <eaNt? pc side©. 

4 Grease the iue and e 

the Wtt-saie r the «W 

5 Red: the axle and tighten the axle 
r at fern • Take the '-pp ft ,xi sc 
under the ve and w- *\ the i\A> jp and 
down several times Then tighter the 
axle cbnp not 

CAUTION D *- t rc'Tidsrrv .*V 

clmmj ««? 

6. Apph the brake hard several tunes 
before reratmr the moftcrwcle 


1975 and Later 

Re\IO\ XL AND DYxXSSEMSLY 

1 5 ppert the machine so that the 
front w heel is off the ground 

2. Remove the axle nut at the left-side 
of the wheel Loosen the ptneh-boh on 
the right fork leg Lift the wheel slighth 
and pull out the axle. 

3 Remove the wheel Do not apply 
the front brake w ith the w heel removed. 
To prevent the brake pads from coming 
OUt, ut a l 4 in. spacer between them. 

Note the dust covers on either side of 
the wheel which should be placed aside 
to prevent loss. 

4. Remove the circlip from the right- 
hand side of the hub. 

5. To heat the hub to facilitate bearing 
removal, use a rag dipped in boiling 
w ater The hub should not be heated to 
more than 100 s C 212“' Fk 

6. Insert a drift into the hub and use it 
to pry the spacer tube out of the wav as 
far as possible to expose the inner race of 
one of the bearings. Use the dnft to drive 
out the bearing b> tapping against the 
inner race. It will be necessary to move 
the spacer tube back and forth to tap both 
sides of the race. 

Remove the spacer tube, then drive 
out the remaining bearing in the same 
manner. 


\S3KXSLt OO IvsTaLLvnON 
. Repack the be*.—gs a c.vd 

gr^de - f Sf —' c grease 
7 Ftevx the s eke-rew berac *o 
the rcbc-kde v the t > w «eh the soaked 
'df votward Do 't drive ag*z= < the 
inner race Ir the c p< bets g - -e 
that m ts seated r ts ciwe 

5 fextaZl the bearing spacer tu-be r .v- 

. ' re that *t abuts the beanng 
4 1- 'tL the remaraiag hear- g 

the front axie as a dr~ft Drive the beat' g 

- ^ t ts cv *r pieteb >eatevi. b* <a 1 the 
det >eaL 'placer, and d-st cover on the 
nrghr-^ide of the h ,b 

3 IrvtLl the w See! the motorcycle 
t After tighter r g the axie nut. week 
the forks =p and down a few times to 
cen ter the w heeL then tighter: the clamp 
w t oc the k>rk sihder 

Check fork actxm If it i> >nx 
loosen the axle m * and the c —r p nut and 
work the locks up and down Then 
tighten the axle n ?t and damp nut. If the 
foci action rematr s spfL repeat the prcve- 
dure w th the fender K' ts loosened as 
well 

S. \pplv the brake hard several times 
bek>re operation 

RLAR DISC FR.KKE 

Removal and DisassembN 

The machine must be firmlv sup^rted 
on the center stand. It is recommended 
that the stand be s.deri wired m place 
temporanlv so that the machine does not 
roll forward during the removal proce¬ 
dure 

1. Encage the tramcmssion in First or 
Second gear. Loosen the lower right-side 
shock absorber nut and pull it out as far as 
the circlip. 

2. Unscrew and remove the axle from 
the right-side 

3. Move the wheel to the left and re¬ 
move the right-side chain adjuster. 

4 Lift the caliper assemblv up but 
keep the pads in contact with the disc, 
then squeeze the chain adjuster and in¬ 
sert it between the pads. Hong the cali¬ 
per upside down from the frame hook 
provided. 

5. Lean the machine to the left and 
remove the wheel. 

6. If desired, the sprocket assembly 
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may Ik* removed bv disconnecting the 
chain, detaching the speedometer cable, 
removing the left-side axle nut, and tak¬ 
ing oft the assembly. 

7. To disassemble the rear wheel as¬ 
sembly, first remove the brake disc. 

8. Remove the lockring on the left¬ 
side of the wheel. 

NOTE: The lockring is a LEFT-HASD 

thread 

9. Remove the small spacer from the 
right-side of the wheel. The end of the 
bearing spacer tube will be exposed. Use 
a soft metal or plastic mallet against the 
protruding end of the tube to drive out 
the left-side wheel bearing. 

If necessary, the hub may be heated, 
but to no more than 100° C (212° F), with 
a rag which has been dipped in boiling 
water. 

10. Use a suitable drift on the left end 
of the spacer tube and use it to drive out 
the right-side wheel bearing and oil seal. 

11. To disassemble the sprocket hub, 
remove the bearing circlip and drive out 
the bearing from the oil seal side. 

Assembly and Installation 

1. Pack the bearings with grease. 

2. Install the disc-side wheel bearing 
first, driving it straight into the hub with 
pressure applied to the outer race only. 
The bearing should be pressed in until it 
is about Vie in. below the lip of the hub. 
Install the oil seal so that the outer face is 
Hush with the hub lip. 

3. Install the spacer tube. Install the 
left-side bearing. Install and tighten the 
lockring. 

4. Install the spacer into the right-side 
oil seal. 

5. To assemble the sprocket hub, drive 
in the bearing first. Fit the bearing locat¬ 
ing circlip, sharp side outward, making 
sure that it is seated in its groove. Install 
the oil seal, metal side out. 

6. The remainder of the assembly pro¬ 
cedure is the reverse of disassembly. 

7. Before riding the machine, apply 
the rear brake hard several times to line 
up the brake pads. 

FROST {DRUM BIIAKE) 

Late models are equipped with a twin 
leading shoe front brake, while earlier 
ones feature a single leading shoe unit. 
In either case, the procedures are similar. 

Removal and Disassembly 

1. Place the machine on the center 
stand. 

2. Disconnect the front brake cable 
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from the hub. 

3. Remove the axle nut, then loosen 
the axle clamp nut on the left fork leg. 

4. Support the wheel to take the 
weight off the axle, then insert a bar or a 
philips screwdriver into the hole on the 
left-side of the axle and pull it out. 

5. Watching that the brake anchor 
clears the slot in the right fork leg, take 
the wheel out of the forks. 

On the P-11, loosen the axle nut, dis¬ 
connect the brake anchor, remove the 
axle caps, and remove the wheel. 

6. Remove the dust cover on the left¬ 
side of the wheel. Remove the brake 
backing plate assembly from the drum. 

7. To disassemble the wheel hub, if 
this is felt to be necessary, use a peg 
wrench to remove the lockring from the 
left-side of the wheel. If a peg wrench is 
not available, the ring can be threaded 
out by tapping, very carefully, at one of 
the peg holes with a suitable punch, and 
unscrewing the ring in this manner. 

8. Remove the felt washer. Remove 
the spacer, noting that the Hat side bears 
against the wheel bearing. 

9. Insert the axle through the right- 
side of the wheel. A few blows with a 
soft-faced mallet will drive the right-side 
wheel bearing against the tube spacer, 
and this in turn will force out the left 
wheel bearing. 

CAUTION: The wheel bearing icill not 
usually "pop" out. In fact, it will be 
diffictilt in many cases to notice that it 
has moved at all. Therefore, after hit¬ 
ting the end of the axle once or twice , 
try taking out the bearing with your 
fingers. Under no circumstances 
should you use undue force on the axle. 

10. Take out the axle and insert it into 
the left-side of the hub. Use the same 
method to drive out the right-side bear¬ 
ing. 

11. Remove the brake shoes from the 
backing plate by taking out the bolts 


(single leading shoe brake), or removing 
the circlips (twin leading shoe brake). 

Assembly and Installation 

1. Pack the bearings with a good 
grade of bearing grease. 

2. Press the left-side (single-row) 
bearing into place after heating the hub 
gently to facilitate installation. Tap on 
the outer bearing race only. 

3. Replace the spacer, Hat side 
against the bearing, fit the felt seal, and 
install the lockring. 

4. Insert the spacer tube, small end 
first, into the hub, until it abuts the bear¬ 
ing already fitted. 

5. Kit the right-side (double-row) 
bearing. Be sure that it is fitted squarely 
into the hub, then drive it home bv tap¬ 
ping around the outer bearing race. 

6. Fit the thin steel washer (the 
smaller of the two), the felt washer, and 
the large steel washer. 

7. Secure the large washer by peen- 
ing it with a punch across the hub. Re¬ 
place the dust covers. 

8. Replace the wheel, slide in the 
axle, and replace the axle nut, screwing it 
down only hand-tight. 

9. Apply the handlebar brake lever 
firmly, and, while maintaining pressure 
here, secure the axle nut with a wrench. 
This will serv e to centralize the brakes in 
the drum. 

10. Take the bike off the center stand 
and work the forks up and down several 
times. Then tighten the axle clamp nut. 

REAR (DRUM BRAKE) 

Removal and Disassembly 

1. It is possible to remove the rear 
wheel without disturbing the rear brake, 
drive chain, etc. The wheel is secured to 
the brake drum by three sleeve nuts be¬ 
neath the rubber caps on the rear hub or, 
as on more recent models, by three 
tongues on the brake hub. If your ma¬ 
chine has the rubber caps, remove them 
and remove the sleeve nuts with a suit¬ 
able socket wrench. On P-11 models, dis¬ 
connect the brake anchor. 

2. Loosen the axle on the right-side of 
the wheel and pull it out. 

3. Remove the spacer on the right- 
side of the wheel and remove the speed¬ 
ometer drive. It is not necessary to dis¬ 
connect the cable, simply place the drive 
mechanism out of the way. 

4. Pull the wheel as far as possible to 
the right-side of the machine, until it is 
clear of the studs or tongues, then tilt it as 
necessary to clear the rear fender and 
pull it out of the machine. 



Fronl hul) assembly (prr-Comtnamlo) 
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Removing ihe rear wheel (pre-1971 models) 



Removing the rear wheel (1971 and later drum 
brake models) 

5. It so desired, the rear brake drum 
can be removed by removing the chain 
guard (not necessary- on late Commando 
models with the “chopped” chain guard) 
and disconnecting the drive chain. 

6. Remove the axle nut. 

7. Remove the rear brake adjuster nut 
if the brake is rod-operated, or disconnect 
the brake cable if it is cable-operated. 

8. Take out the brake drum and back¬ 
ing plate, taking care not to loose the 
large spacer. Remove the brake shoes, if 
desired, referring to “Front Wheel, Drum 
Brake,” above. 

9. If it is desired to remove or lubri¬ 
cate the bearing, remove the lockring on 
the right-side of the rear hub. This ring 
has a LEFT-HAND thread. Use a peg 
wrench or a suitable punch and tap the 
ring to unscrew it. The hub may be 
heated gently in the vicinity of the ring if 
it resists removal. 

10. Take out the felt washer, being 
very- careful with this item as it is very 
fragile; also remove the spacer. 

11. To the axle, fit the large lock- 
washer with which it is equipped and the 
large spacer found between the speed¬ 
ometer drive and the swing arm. 

12. Insert the axle into the left (brake) 
side of the wheel and use a soft-faced 
mallet to strike the axle smartly once or 



Rear wheel assembly (1971 and lafer drum brake) 


twice. You will feel the brake side bear¬ 
ing give until it bears against a shoulder 
in the hub. It will have pushed the right 
side l>earing out by an equivalent 
amount, stop at this point and withdraw 
the axle. 

13. Obtain a short piece of steel tubing 
with a diameter just slightly smaller than 
the inside diameter of the bearing. The 
front wheel axle is suitable for this pur¬ 
pose. Insert the tubing, or the threaded 
end of the axle, into the brake side bear¬ 
ing, center it, and tap lightly until the 
right side bearing is driven out. The axle 
will bear against the spacer inside the 
hub, which in turn will serve to drive out 
the right-side bearing. 

14. Take out the spacer, if it is still in 
place, and remove the drift you used. In¬ 
sert the rear axle (and spacer), into the 
right-side of the wheel. Carefully center 
it on the brake side bearing and drive this 
bearing out with a couple of blows on the 
end of the axle with a soft-faced mallet. 
The steel cup washer, felt washer, and 
thin steel washer will come out with the 
bearing. 

Inspection 

1. In 1971, an additional bearing was 
introduced in the rear brake drum. This 
bearing should be inspected and lubri¬ 
cated at the same time as the wheel bear¬ 
ings. 


2. The three tongues on the brake as¬ 
sembly which drive the wheel must be 
inspected for security. The tongues are 
brazed into the brake drum. Note that the 
brazing material must have run all 
around the tongue bosses when viewed 
from inside the drum. 


Assembly and Installation 

1. Fit the right-side (single-row ) bear¬ 
ing into the threaded side of the hub. 

2. Fit the tube spacer from the left¬ 
side with the long end inserted into the 
single-row bearing. 

3. Refit the spacer, the felt washer, and 
the lockring on the right-hand side of the 
hub and tighten the lockring. Remember, 
it has a left-hand thread. 

4. Replace the brake side bearing and 
drive it home using the rear axle and 
spacer as on removal. 

5. Fit the thin steel washer, the felt 
w’asher, and the cup washer in that order. 
Peen the cup washer against the hub 
with a suitable punch. 

6. The rest of the assembly is a reverse 
of the disassembly procedure. Be sure 
that the speedometer drive is correctly 
engaged in the slots of the lockring be¬ 
fore tightening the axle. 

Also, apply the rear brake pedal hard, 
then tighten the axle nut (left-side), w'hile 
holding the brake pedal on to centralize 
the brakes in the drum. 





Rear hub assembly (Allas) 
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Disc Brake Service 


Tlu* following precautions should he 
observed when working on the disc 
brake system: 

a. Use only DOT 3 brake fluid; 

}>. Never reuse brake fluid drained 
or flushed from the system. Never use 
brake fluid from an old or unsealed 
container. Brake fluid is “hydroscopic" 
(water-absorbing), and is easily con¬ 
taminated; 

c. Do not allow brake fluid to con¬ 
tact painted surfaces as it can remove 
the finish. 

FROST DISC BRAKE 

Every 18 months or 24,000 miles 
(whichever comes first), the hydraulic 
system should be drained and refilled 
with fresh brake fluid. 

1. Attach a length of plastic tubing to 
the bleeder screw of the hydraulic unit 
(as illustrated), placing the other end in a 
suitable container, assuring that the end 
of the tube is immersed in a small amount 
of new brake fluid. 

2. Turn the bleeder screw one-half 
turn. 

3. Apply the brake slowly, allowing it 
to return unassisted. Allow a slight pause 
between each brake application. Be sure 
that the master cylinder is kept full by 
adding the new fluid as needed. 

4. When clean fluid, which is com¬ 
pletely free of bubbles, emerges from the 
plastic tube, the flushing operation is 
complete. 

5. Apply the brake lever hard, hold it 
on, and tighten the bleeder screw. 



Bleeding ltie front disc brake 

6. He fill the master cylinder to the cor¬ 
rect fluid level (one half inch below the 
top of the cylinder). 

In the event of excessive lever travel or 
a spongy feel in the front brake, the sys¬ 
tem must be bled, after first determining 
the cause of the malfunction. 

The bleeding procedure is identical to 
that for flushing the system as described 
above, except that it is only necessary to 
continue the process until the bubbles 
cease to come out of the plastic tube. 

Friction Pad Replacement 

1. Remove the front wheel. 

2. Rotate the friction pads slightlv 
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and remove them from the caliper. 

3. The pads should be inspected for 
uneven or excessive wear or scoring. 
Minimum acceptable thickness is Vie in. 
(1.5 mm). 

4. Clean the pad with the aid of a soft 
brush. Do not use any solvent or wire 
brush for removing deposits from the 
pads. 

5. Smear the piston faces and brake 
pad recesses lightly with disc brake lu¬ 
bricant. 

6. Remove the master cylinder cap 
and bellows seal. 

7. Press the pistons back into the cali¬ 
per, observing the brake fluid level in the 
master cylinder. 

8. Smear the edges of the pad back¬ 
ing plate with disc brake lubricant and 
press the pads against the pistons. 


CAP SEAL PISTONS 



Disc brake ealiper assembly 

9. Replace the front wheel and spin 
the wheel while applying the brake lever 
several times. 

10. Check the master cylinder fluid 
level. 

NOTE: If new pads are fitted , they 
must always he fitted in pairs. A/so, 
the correct pad must he obtained de¬ 
pending on whether the machine is 
equipped with east iron , or stainless 
steel , discs. The latter is identifiable by 
the part number (063464) stamped on 
the outer rim. When new pads are fit¬ 
ted,, they must be “broken in” for at 
least 50 miles by avoiding hard appli¬ 
cation of the brake. 

Caliper 

If the pistons will not move freely in 
the caliper, this unit should be disas¬ 
sembled and inspected. 

Disassembly 

1. Loosen, but do not remove, the cal¬ 
iper end plug. 

2. Remove the two caliper bolts and 
washers and swing the caliper clear of 
the fork leg, watching for the brake hose. 

3. Remove the two friction pads from 
the caliper. 

4. Clean the outer ends of the pistons 
and the caliper body with alcohol. 

5. Place a can l>elow the caliper to 
catch the brake flu id. Apply the brake 
lever, and the inner piston will come out 
into the pad cavity and the fluid will be 
released. 

IMPORTANT: If the piston is seized, 
the entire caliper assembly must he re¬ 
placed. 

6. Loosen the lower brake pipe junc¬ 
tion nut and separate the pipe from the 
caliper. 


7. Remove the caliper end plug 
which was previously loosened and drain 
out the remaining fluid. 

8. Remove the piston from the cali¬ 
per. 

9. Remove the pressure seal from the 
outer bore. 

CAUTION: Take extreme care not to 

damage the seal grooves. 

10. Remove the inner piston through 
the outer cylinder bore. Then remove the 
pressure seal from the outer bore. 

11. Mark the friction pads for position 
(“inner” and “outer”). 

Inspection 

1. Clean the pistons, caliper bores, and 
seal grooves with ethyl alcohol or clean 
brake fluid. 

2. Examine the pistons for corrosion, 
wear, scoring, or unevenness of the thrust 
faces. II there are any irregularities 
present, the piston must be replaced. 

3. Check the caliper bores for cor¬ 
rosion, scratches, abrasion, or damage to 
the seal grooves. 

Assembly 

1. Coat new pressure seals with disc 
brake fluid and insert the first seal into 
the inner bore with your fingers, making 
sure that it is correctly fitted. 

2. Coat the inner piston with the 
brake fluid and insert it into the inner cyl¬ 
inder bore (closed end first) after passing 
it through the outer bore. Let the piston 
protrude about 5 /ie in. from the inner 
bore. 

3. Fit the other pressure seal to the 
outer bore groove. 

4. Insert the other piston into the 
other bore (open end first) until about Vie 
in. protrudes from the inner mouth of the 
bore. 

5. Replace the end plug. A new O- 
ring must be fitted. 

6. Fit the friction pads and replace 
the caliper assembly on the fork leg. 

7. Torque down the end plug to 26 ft 

lbs. 

8. Examine the fitting of the metal 
brake fluid pipe for distortion, cracks, or 
other damage. Fit the pipe into the cali¬ 
per. Screw down the junction screw until 
the metal pipe is just lightly seated. 

CAUTION: Tighten the junction nut 

with a wrench no more than 60°. This 

is VERY itnportant. 

9. Loosen the bleed nipple one full 
turn and connect a bleed tube to it as de¬ 
scribed earlier in this section. Fill the 
master cylinder with the recommended 
brake fluid. 

10. Work the brake lever until the 
fluid begins to flow through the bleed 
tube. Be sure to keep the master cylinder 
topped up or air will be drawn into the 
lines. Hold the brake lever on while add¬ 
ing fluid. 

11. When fluid, without bubbles, 
begins to flow through the bleeder tube, 
hold the brake lever on and tighten the 
bleed nipple. 

12. Check the brake for sponginess 
and examine the system for leaks. Re¬ 
check the master cylinder fluid level, and 
fill it up as necessary. 
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Master Cylinder 

Removal and Disassembly 

1. Disconnect the brake light switch 
and lift off the rubber switch cover which 
exposes the hose junction. 

2. Disconnect the hose. 

3. Remove the four screws and take off 
the master cylinder assembly. * 

4. Remove the reservoir cap and bel¬ 
lows seal. Also remove the brake light 
switch. 

5. Remove the brake lever bolt and the 
brake lever. 

6. Carefully pry out the boot circlip, 
then remove the boot complete with pis¬ 
ton and secondary cup. 

7. Remove the primary’ cup washer, 
primary cup, spreader, spring, and valve 
assembly. These parts may be removed 
by GENTLY tapping the edge of the mas¬ 
ter cylinder assembly on a wooden block. 

Inspection 

1. Clean the master cylinder and pis¬ 
ton in brake fluid or methyl alcohol. In¬ 
spect the cylinder body for wear of the 
piston bore. 

2. Make sure that the two ports in the 
reservoir chamber are clear. 

3. Inspect the hose junction for clean¬ 
liness. 

4. Check the body of the master cylin¬ 
der assembly for any cracks or fractures, 
especially in the area of the lever bolt. 

5. Check for wear of the piston thrust 
face. 

Assembly 

1. Clean all parts and lay them out for 
reassembly, referring to the exploded 
diagram. 

2. New primary and secondary cups 
MUST be fitted. Saok the new cups in 
hydraulic brake fluid for fifteen minutes, 
kneading them occasionally. 

3. Take the secondary cup and place 
its non-lipped side against the ground 
“crown” diameter of the piston. Work the 
cup over the crown by hand, down the 
piston body, over the shoulder, and into 
its groove. 

4. Fit the boot over the piston (open 
end toward the piston crown) and ensure 
that the boot upper end is fitted into the 
piston groove. Oil the piston assembly 
lightly with brake fluid. 

5. Assemble the valve to the spring. 
Make sure that the inner plastic bobbin is 



seated in the valve base and that the plas¬ 
tic spreader is pressed securely into the 
spring. 

6. Fit this assembly into the master 
cylinder, valve end first, holding the mas¬ 
ter cylinder bore vertical. 

7. Place the primary cup into the bore 
(open end inward), the washer (convex 
side upward toward the open end of the 
cylinder bore). Lightly oil the mouth of 
the cylinder bore. 

8. Take the master cylinder assembly 
in your left hand and insert the piston as¬ 
sembly into the bore. 

9. Apply a gentle rotary’ action to the 
piston assembly with your right hand, at 
the same time maintining pressure down¬ 
ward against the valve spring assembly. 

10. Be sure that the lip of the secon¬ 
dary’ cup enters the bore freely. When the 
piston has entered the bore, use your left 
thumb to hold it there and press the 
lower boot shoulder in. 

11. Maintain pressure on the piston 
and slide the brake lever into position, 
engaging the thrust pad. Replace the 
lever bolt. 

12. The remainder of the assembly 
procedure is the reverse of disassembly. 
Bleed the system as previously de¬ 
scribed. 

REAR DISC BRAKE 

1975 and later models are fitted with an 
hydraulic disc rear brake. Service proce¬ 
dures for the brake system components 
are the same as described for the front 
disc brake. 

Adjustment 

To adjust the rear brake pedal, loosen 
the locknut which bears against the brake 
rod clevis and turn the rod to adjust the 
pedal. 

CAUTION; Do not loosen the two 
locknuts at the opposite end of the rod 
since this will alter the master cylinder 
piston stroke . This adjustment is made 
at the factory. 


Front Forks 


The fork legs can be removed individ¬ 
ually, leaving the steering column in 
place, or the entire assembly can be 
taken off at once. The first procedure is 
given below. 

REMOVAL AND DISASSEMBLY 

1. Support the front wheel well off 
the ground. Remove the front wheel, as 
previously described, and also remove 
the front fender. 

2. Remove the drain plugs at the bot¬ 
tom of the sliders to drain the oil. 

On 1974 and earlier disc brake models, 
remove the hydraulic system completely 


after placing a * l 2 A in. spacer between the 
brake pads. 

On 1975 and later models, the brake 
system cannot be removed completely. 
Drain the system completely by means of 
a tube attached to the bleeder screw. Dis¬ 
connect the brake line at the junctions. 
Remove the caliper from the slider. Re¬ 
move the master cylinder. 



“Slim-line*’ type forks (Commando) 

3. Loosen the filler cap nut at the top 
of the fork leg until it is clear of the 
threads in the triple clamp. Then use a 
thin wrench to loosen the locknut on the 
damper rod so that the capnut can be re¬ 
moved from the rod. It may be necessary 
to push up on the fork leg to raise the 
damper rod enough to gain access to the 
locknut. 

4. Loosen the clamp nut or alien bolt 
on the lower triple clamp. 

5. A sharp downward yank on the 
fork leg should free the upper end from 
the upper triple clamp. If necessary’, the 
capnut can be threaded a few turns into 
place. Then, a sharp blow with a soft- 
faced mallet should be enough to free the 
fork leg. 

6. Repeat the procedure with the 
other fork leg. 

7. On Scrambler models, remove the 
external fork springs. 




Roadholder forks (Atlas) 
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Freeing llu* fork lube from flu* upper triple clamp 

8. Remove the rubber fork gaiter, if 
fitted, or the rubber dust cover. 

9. Remove the bolt and washer at the 
very bottom of the fork slider (a thin- 
walled socket is needed to reach this 
bolt) and take out the spring and damper 
assembly from the top of the fork tube. 

A fiber washer is placed at the bottom 
of the damper tube and may remain in 
the fork slider. 

10. The alloy fork slider has an exten¬ 
sion screwed into it, the length and type 
of the extension depending on the model 
of the machine. To remove the slider, the 
extension must be taken off first. Most 
models have holes for the appropriate 
peg wrench on the extension and, if this 
tool is available, removal is a simple mat¬ 
ter. If the peg wrench is not to be had, 
however, an alternative method is to fas¬ 
ten a heater hose clamp to the extension 
(at the bottom portion of the long chrome 
plated extensions, if that is what you 
have); vise-grip pliers can then be locked 
on to the screw assembly of the clamp 
and used to turn the extension. 

Unscrew the extension all the way, 
then take off the slider from the bottom of 
the fork tube. 

11. Remove the extension from the top 
of the fork tube and also remove the oil 
seal, paper washer, and flanged bush 
(bronze), in that order, from the top of the 
tube as well. 

12. The bottom bush (steel) is held in 
place by a circlip and can be removed 
after the circlip is taken off. 

13. The damper tube can be disas¬ 
sembled on Atlas and Commando mod¬ 
els, if desired, by taking off the nut at the 
top of the rod, the spacer, and the long 
spring. 

14. Insert a suitable rod through the 
holes in the damper tube to keep it from 
turning, and unscrew the damper tube 
cap nut. Removing the nut at tin* bottom 
of the rod will allow the slotted washer, 
cup, and crosspin to be removed. 

15. On Scramblers, the damper tube is 
diassembled bv taking off the bottom nut, 
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the brass seat for the damper valve, the 
damper valve itself, and the crosspin. Re¬ 
move the circlip and take off the plunger 
sleeve. 

NOTE: The oil groove is closest to the 
bottom of the rod when installed. 


IXSPECTIOX 

1. Remove any rust from the exterior of 
the fork tube with emery cloth. This is 
most likely to form beneath the headlight 
supports. 

2. Make sure that tin* inside of (he fork 
tube is clean and smooth. 

3. The flanged (bronze) hush should 
be a close but free sliding fit on the fork 
tube. It must be replaced if excessive 
clearance is noticed. 

4. The oil seal and paper washer 
should be replaced with new items if 
possible. The rubber lip of the seal must 
be free of cracks, signs of age, dirt, or cor¬ 
rosion. 

5. Check the damper tube and assure 
that it is free of corrosion, foreign matter, 
and has a smooth interior surface. 

6. Make sure that the damper rod is 
not bent as might happen if it has come 
loose from the fork capnut during opera¬ 
tion. 

7. Check the springs for damage. 


ASSEMBLY AXD IXSTAUATIOX 

1. Thoroughly clean all components 
before assembly. Give all pieces a coat of 
light oil. 

2. Reassemble the damper tube com¬ 
ponents if this has been taken apart: 
crosspin cup, slotted washer. Secure the 
nut at the bottom of the rod, then fit the 
assembly into the damper tube and se¬ 
cure the damper cap nut. 

For Scramblers, the plunger sleeve (oil 
groove closest to the bottom of the rod), 
circlip, crosspin, damper valve, valve 
seat, anti rod nut are fitted in that order. 

3. Replace the fiber washer on the 
lower end of the damper tube and insert 
the tube into the fork slider; secure it 
there with the bolt and washer at the very 
bottom of the slider. 

4. Fit the bottom (steel) bush and se¬ 
cure it with the circlip. Be sure the circlip 
is not deformed. Fit a new one if in 
doubt. 

5. From the top of the fork tube, slide 


on the flanged bush, the paper washer, 
and the. oil seal. Be very careful when 
sliding the oil seal along the fork tube. It 
is advisable to apply some oil to the seal 
lip before refitting. Also, note that the 
seal is installed with the spring side 
(open side) facing the flanged bush. 

6. Take up the damper rod anil fork 
slider, which have been assembled as 
directed above, and slip the internal fork 
spring over the damper rod. Also, fit the 
spacer and the nut. Be sure that the bev ¬ 
elled side of the nut faces the spring. 
Screw the nut all the way down to the 
end ol the threads of the damper rod. 

7. Take up the slider and damper as¬ 
sembly and insert the spring into the bot¬ 
tom of the fork tube. Carefully bring the 
fork slider up over the lower and upper 
bushes. 

8. Place the extension into position 
from the upper end of the fork tube and 
use it to centralize and press the oil seal 
into the fork slider. Hand-tighten the ex¬ 
tension. Final tightening is best left until 
the axle has been replaced, as this will 
keep the slider from turning as the exten¬ 
sion is turned. 

9. Replace the external spring (if fit¬ 
ted) and the fork gaiter or dust cover. 

10. Lightly grease the upper portion of 
the fork tube and position it in the triple 
clamps. The clamp nut on the lower tri¬ 
ple clamp may be gently tightened to 
hold the fork leg in place, if necessary. 

11. Refill the fork leg with the correct 
grade and quantity of oil. 

12. Push up the fork leg to expose the 
damper rod and replace the capnut and 
washer. Tighten the capnut against the 
locknut on the damper rod, then (loosen 
the clamp nut on the lower triple clamp if 
this lias been tightened) tighten the fork 
capnut all the way to pull the fork tube up 
into its proper position. Retighten the 
lower triple clamp nut. Replace the brake 
lines (hydraulic). Torque the caliper 
bolts to 30 ft lbs. 

13. Refit the fender and wheel. 
Tighten the fork slider extension se¬ 
curely. 


Steering Head 


The steering head assembly should be 
removed to lubricate the bearings at the 
appropriate maintenance interval, or to 
inspect the condition of the bearings if 
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normal adjustment procedures do not 
take play out of the front forks. 

NOTE: Latest Commando models 
have sealed steering head bearings in¬ 
stalled and, therefore , the steering 
head is not adjustable and should not 
be removed except if damage Ts sus¬ 
pected as after a collison. 

EARLY MODELS 

The following procedure applies to 
early models with adjustable steering 
stem bearings. 

Removal 

1. Remove the handlebars, the in¬ 
strument drive cables, and the light 
wires. 

2. Unbolt the headlight and let it 
hang from the wiring harness. 

3. Remove the fork capnuts and re¬ 
move the tach and speedometer. 

4. Remove the front wheel and 
fender as previously described. 

5. Remove the steering damper, if fit¬ 
ted. 

6. Remove the fork crown nut (this is 
the large nut at the rear center of the 
upper triple clamp). Give the upper tri¬ 
ple clamp a blow from beneath with a 
soft-faced mallet and remove it. 

7. Support the forks and unscrew the 
bearing race adjuster nut; this is a sleeve 
nut. Watch for the 18 ball bearings in the 
upper race. 

8. Lower the forks and remove the as¬ 
sembly from the frame. 

9. The hearing cups in the frame are 
press-fit. They can be drifted out, if nec¬ 
essary, using a short piece of steel tubing. 
The cups must come out parallel to the 
housing, so move the tubing around the 
circumference of the cup while driving it 
out. 

10. The cone on the steering column 
can be removed with a suitable chisel or 
a screwdriver. 

Inspection 

1. There are 36 bearings in the steer¬ 
ing head assembly (18 in each ball race). 
Be sure that all are present. 

2 Inspect the bearing race surfaces for 
ripples, cracks, rust, pitting, or signs of 
wear. The bearing surfaces should be 
smooth. 

3. Make sure that the steering column 
is parallel with the top ends of the fork 
tubes. 

4. Ball bearings are V\ in. in size. They 



Adjusting the steering head bearings (pre-1971 
models) 



Checking steering head bearings for excessive play 


must be in good condition and free from 
any deformation. 

Installation and Adjustment 

1. Replace the cone on the steering 
column and the bearing races in the 
frame. A draw bolt should be used to 
press home the races. All traces of paint 
or foreign matter must be removed to en¬ 
able the bearings to be repositioned cor¬ 
rectly. 

2. Place 18 balls in the cone and in the 
top cup on the frame, holding them in 
place by embedding them in stiff grease. 

3. Replace the dust cover, then thread 
on the bearing race adjuster nut (sleeve 
nut). This must be adjusted later. Make it 
reasonably tight for now. 

4. Replace the upper triple clamp and 
seat it properly. Replace the fork crown 
nut, but do not tighten it. 

5. Replace the front fender and wheel 
assembly. 

6. Check the play in the front forks by 
grasping the tip of the front fender, pull¬ 
ing forward, and feeling for play with the 
other hand placed at the junction of the 
upper triple clamp and the frame. 

7. To adjust the bearings, loosen the 
clamp nuts on the lower triple clamp (be 
sure that the fork crown nut is also loose), 
and tighten the sleeve nut with the ap¬ 
propriate wrench until all play in the 
forks is taken up. 

8. Retighten the clamp nuts and the 
crown nut. Recheck the forks for play and 
also see that they can be rotated from lock 
to lock with no binding or tight spots. 

9. The remainder of the procedure is 
the rev erse of the remov al instructions. 

LATE MODELS 

Late models feature two sealed ball 
bearings which do not need lubrication 
or adjustment. This type is easily iden¬ 
tifiable since it has a large nut under the 
lower triple clamp. 

Removal 

1. Remove the front forks. 

2. Bend back the locktab and remove 


the large nut under the lower triple 
clamp. Remove the triple clamp, tapping 
down with a plastic mallet while support¬ 
ing the headlight brackets. 

3. Tap the steering stem upward 
through the bearings to remove the stem 
and upper triple clamp. 

4. The bearings are a press fit in the 
frame and are separated by a spacer tube. 
To remove them, move the tube to one 
side and drift out one of the bearings. 
Remove tbe tube and repeat the proce¬ 
dure for the remaining bearing. 

Installation 

1. Installation is the reverse of the re¬ 
moval procedure. 

2. When the triple clamps are in¬ 
stalled, do not fully tighten the stem nut. 
Install the forks, then tighten the fork top 
bolts, stem nut, and lower triple clamp 
bolts in that order. Stem nut torque is 15 
ft lbs. 


Rear Shock Absorbers 


The rear shock absorbers are sealed 
units and the hydraulic damper cannot be 
serviced. They are adjustable for load 
and this change is made with the appro¬ 
priate “C” wrench. The adjuster preloads 
the spring and turning the adjuster in a 
clockwise direction provides a stiffer ride 
when needed (as when carrying two peo¬ 
ple). Of course, both units must have the 
same adjustment. 

The springs can be removed by: 

1. Removing the shocks (one at a time) 
from the frame. 

2. Compressing the spring sufficiently 
to take out the two keepers at the top. 

3. Removing the dust cover (if fitted), 
and taking off the spring. 

NOTE: Grating noises while in opera¬ 
tion are usually eliminated by greasing 
the inside of the dust cover before in¬ 
stallation. 
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The rear shocks must have some play 
on their mountings. It should he possible 
to twist the shocks slightly to either side 
and have them return to the center posi¬ 
tion when released. If the shocks are un¬ 
able to move in this manner, remove 
them and check the steel mounting 
sleeves in the eyelets. The sleeves must 
protrude from the e>elet slightly. If they 
do not, fit new sleeves. 

When fitting shocks, tighten securing 
bolts to 28 ft lbs. 

On Mk Ill models, check that the bot¬ 
tom of the right shock clears the caliper 
mounting plate. Clearance can be in¬ 
creased by fitting a spacer behind the 
shock mount. 


Swing Arm 


ATIAS 

Removal 

1. Remove the chainguard. Discon¬ 
nect the final drive chain. 

2. Remove the rear wheel and the 
brake assembly. 

3. Remove the bolts which attach the 
bottom of the shock absorbers to the 
frame. 

4. Remove the nut and washer from 
one end of the swing arm spindle and 
take out the spindle from the other side of 
the frame. 

5. Push the swing ami forward, turn it 
to one side, and take it out of the frame. 

Disassembly 

There are two bushes, separated by a 
spacer. The bushes must be removed and 
installed with a press. 

Assembly and Installation 

1. Press in the new bushes. 

2. Replace the swing arm in the frame. 

3. Replace and tighten the shock ab¬ 
sorber bottom bolts before tightening the 
swing arm spindle nut. 

4. Tighten the swing ann spindle nut 
and proceed with assembly in the reverse 
of the removal sequence. 

C/5CS, N15CS 

These scrambler models incorporate 
two oilite bearings in a steel sleeve. 

Removal 

1. Remove the chainguard, disconnect 
the chain, and unbolt the rear shocks 
from the swing arm. 

2. Remove the rear wheel and the 
brake assembly. 

3. Take out the cotter pin on the swing 
arm spindle and press out the steel 
sleeve. Remove the swing ann. Watch for 
the two felt washers as the swing ann is 
removed. 

Disassembly 

Each bush must be pressed out in turn 
with a press. Note that they are flanged. 

Assembly and Installation 

1. The spindle diameter is 0.990-0.995 
in. The bushes are reamed, after installa¬ 
tion, to 1.001 in. 
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2. The steel sleeve is oil filled and this 
is accomplished by removing the filler 
screw in the cover plate and injecting a 
heavy grade of oil until the cavity is 
filled. 

3. The remainder of the procedure is 
the reverse of removal. 

COMMANDO (1974 AND EARLIER) 

The swing arm pivots on two flanged 
bushes which are supported by the swing 
arm spindle which passes through the 
rear engine mounting plate. 

Removal 

1. Remove the threaded rod which se¬ 
cures the end plates for the swing arm 
bushes. 

2. Remove the lockbolt, in the middle 
of the rear engine mounting, which se¬ 
cures the swing arm spindle. 

3. The spindle is threaded on the 
right-side. It must be removed with a Vi 
in. bolt. Thread in the bolt and pull out 
the spindle. 

4. Remove the chainguard. Discon¬ 
nect the drive chain. 

5. Remove the rear wheel and the 
brake assembly. 

6. Remove the bottom bolts on the rear 
shock absorbers. 

7. The swing arm can now be removed 
from the frame. 

Disassembly 

1. Remove the large O-rings and dust 
covers from the swing arm. 

2. Take out the small O-rings in the 
recesses of the bushing housings, then 
support the ends of the swing ann prop¬ 
erly and press out the bushes with an 
arbor press. 



Commando swing ann bushings (!o 1974) 
Inspection 

In the event of a damaged or worn 
swing arm pivot spindle, oversized units 
are available. These are 0.005 in. larger 
in diameter than the stock unit. The spin¬ 
dle bore clearance should be 
0.0005-0.0020 in. 

To fit the oversized spindle, the bear¬ 
ings should be bored, in place, to 
0.8807-0.8817 in. 

Assembly and Installation 

1. Place the dust cover over the bush. 
The recess in the dust cover for the large 
O-ring should face inward. 

2. Press in the bushes. Again, an arl>or 
press is used. 

3. Refit the large O-rings in the dust 
covers and the small O-rings in the recess 
in the bush housing. 


4. The rest of the procedure is the re¬ 
verse of that for removal. 

COMMANDO (1975 AND LATER) 

Removal 

NOTE: New .vicing ann welch plugs 

anil felt pieces are required if the 

swing arm is removed. 

1. Loosen the right-side shock ab¬ 
sorber and pull out as far as the circlips 
allow. 

2. Hang the brake caliper from the 
hook provided. Remove the rear wheel. 

3. Remove the right rear support plate 
complete with brake, pedal, and footpeg. 

4. Pry- out the right-side swing arm 
pivot welch plug. Remove the felt 
washers. 



Commando swing arm bushings (1975 and later) 


5. Remove the lower rear fender 
brackets. Remove the oil filter and lines. 
Remove the horn. 

6. Remove the swing ann pivot pins by 
removing the nuts and driving up from 
the bottom. Note the rubber plugs. 

7. Remove the shock absorber bottom 
bolts. 

8. Remove the swing ann spindle. To 
do this, screw a bolt with a locknut into 
the spindle (the main front mounting bolt 
will work), and pull out the spindle. Dis¬ 
connect the speedometer cable. Remove 
the swing ann. 

Inspection 

1. Check the spindle for wear or scor¬ 
ing. Inspect the bushes for signs of wear. 

2. Insert the spindle into place and 
check for play'. There should be none. If 
play exists, the spindle and the bushes 
should be replaced. 

Disassembly and Assembly 

1. Remove the left welch plug. 

2. Press out the old bushings. 

3. .To install new bushes, place the 
sealing washer over the bush and press it 
in fully. The bushes do not need to be 
reamed after installation. 

4. Place the felt disc into the recess of 
the left-side boss after soaking it in SAE 
140 oil. Install the welch plug. 

Installation 

1. Soak the swing ann spindle lubri¬ 
cating wicks in SAE 140 oil and then in¬ 
stall one into the left end of the spindle. 

2. Place the swing arm into jx)sition 
with the bushes installed and the left¬ 
side felt washer and welch plug in place. 
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3. Carefully push in the spindle, not¬ 
ing the two cutouts which align with the 
cotter pins. When the spindle is inserted 
about half-way, install the left-side cotter 
pin. Then continue pushing in the spin¬ 
dle until the cotter pin mates with the 
cutout in the spindle. 

4. Install the right-hand cotter pin. 

5. Remove the bolt used to install the 
spindle. Install the oil-soaked felt wick 
into the right-side of the spindle, then the 
oil-soaked felt washer, and install the 
welch plug. 

6. The remainder of the procedure is 
the reverse of disassembly. 


Frame 


PRE-COMMANDO 

The rigid frame Nortons require no 
maintenance in this area other than rou¬ 
tine checks of the frame gussets and 
steering lug for cracks if vibration is high 
or handling poor. 

COMMANDO 

The engine and transmission are 
bolted rigidly together by the rear engine 
mounting plate. The swing arm, instead 
of being attached to the frame, is bolted 
to this assembly, although it pivots in¬ 
dependently in the normal manner. Now, 
the entire engine-transmission-swing 
arm unit is mounted in the frame at three 
places by means of polymer filled absorp¬ 
tion units. These are located at the very’ 
top of the cylinder head, at the front of 
the crankcase, and above and to the rear 
of the transmission. 

The absorption units must be as¬ 
sembled properly if the system is to work 
as the designers intended. 

The front and rear engine mounting 
units must be checked for side-play if 
vibration occurs. 

NOTE: When checking the mountings, 
1970 and earlier models may he sup¬ 
ported on the center stand . 1971 and 
later models, however, must he sup¬ 
ported with a crate or hox on which 
the lower frame rails can rest. These 
models cannot he checked while on the 
stand , since this will put tension on the 
mountings. 

1974 and Earlier 

Front Mounting 

1. For the front engine mounting, be 
sure that the engine mounting bolt is 
torqued to the correct value of 25 ft lbs. 

2. The total side-play of the front 
engine mounting should be 0.020-0.025 
in. If the side play is reduced, the mount¬ 
ing bush will not function. Side-play is 
adjusted by means of shim washers of 
vary ing thickness. These are available in 
four sizes: 0.005, 0.010, 0.020, and 0.030 
in. 

3. If the engine plate is moved and 
then released, the assembly should react 
through the elasticity of the mounting 
bush. If it does not, the shim washers are 
too thick. 



Checking clearance in the front engine mounting 
(1974 and earlier) 


5. To remove the rear engine mount¬ 
ing, the engine, transmission, oil tank, 
and the swing arm spindle must be re¬ 
moved. 

6. The main mounting bush and the 
rubber spacers are removed with an arbor 
press. This is also true for the front as¬ 
sembly, although this unit may be taken 
out of the frame by itself. 

NOTE: If proper side-play cannot he 
obtained, the engine mounting tube 
may be partially collapsed and must 
be replaced. 

For other engine mounting problems, 
refer to the following chart: 


Vibration Range 

Probable Cause 

Solution 

0-3000 rpm 

Front Mounting OF, Rear Tight 

Remove 0.005 in. shim 

3000-5000 rpm 

Rear Mounting OK, Front Tight 

Remove 0.005 in. shim 

0-5000 rpin 

Front and Rear Mountings Tight 

Remove 0.005 in. shim 


4. To fit new shims, remove the nut on 
the left side of the assembly, drive out 
the bolt far enough so that the spacer and 
the cap can be removed for access to the 
shim washer, and replace this with one 
which will give the correct side-play. 

5. Reassemble the mounting, torque 
down the nut to 25 ft lbs, and recheck the 
side-play. 

Rear Mounting 

1. Checking the side-play for the rear 
mount is the same as for the front. The 
value is 0.010-0.015 in. It should be 
checked on the right-side of the machine. 

2. New shims can be fitted by taking 
off the nut on the right-side and driving 
out the bolt far enough so that the spacer 
and cap can be removed. 

3. Replace the shim washer with the 
one selected and refit the cap and spacer. 

4. Torque down the nut (25 ft lbs) and 
recheck side-play. 


1975 and Later 

The Isolastic mounts on the Mk III are 
similar to those found on earlier models, 
although they incorporate an adjusting 
device. 

Front Mounting 

1. Slide the right-side gaiter back to 
give access to the adjuster and plastic 
washer. 

2. Push the engine as far as possible to 
the right to take up all the slack in the 
mounting. Hold the engine in this posi¬ 
tion and check the clearance between the 
plastic washer and the plated adjuster 
collar. If the clearance exceeds 0.010 in. 
(0.25 mm), adjustment will be necessary. 

3. Loosen the mounting main bolt and 
slide the spring clip clear of the holes in 
the adjuster. Use a thin screwdriver or a 
suitable substitute and turn the adjuster 
until there is no clearance. Then back off 
the adjuster 1 Yz holes. 



Isolastic mountings (1974 and earlier) 
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Adjusting clearance (1975 and later) 

4. Tighten ihe main bolt to 30 ft lbs. 
Clearance should be about 0.006 in. 
(0.152 mm). 



Mounting unit (1975 and later) 


Rear Mounting 

1. Slide the left-side gaiter back to ex¬ 
pose the face ring and plastic washer. 

2. Push the rear wheel as far as possi¬ 
ble to the left and check the clearance be¬ 
tween the plastic washer and the plated 
adjusting collar. If clearance exceeds 
0.010 in. (0.25 mm), the mounting should 
be adjusted. 

3. Loosen the mounting main bolt. In¬ 
sert a small screwdriver or something 
similar into the adjuster and turn it until 
there is no clearance. Then back it off IV 2 
holes. Tighten the bolt to 30 ft lbs. Clear¬ 
ance should be about 0.006 in. (0.152 
mm). 


Chassis Specifications 


Wheel Hearings (mm) 

Front, left side 
Front, right side 
Hear, left side 
Hear, right side 

Torque Wrench Settings (ft lbs) 
Engine Mounting Bolts (All) 
Disc Brake Caliper Bolts 

Disc Brake 

Had type: Steel backed, molded 
and bonded friction material 
Had friction aiea diam. (in.) 
Had thickness (in.) 

Disc diameter (in.) 

Disc width (in.) 


17 x 40 x 12 
17 x 40 x 16 
17 x 40 x 12 
17 x 40 x 16 


25 

25 


1.65 

0.37-0.38 

10.70 

0.250-0.260 
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MODEL COVERAGE 


JTl 

JT2/M/L 

GT1/MX 

GTMXB 

GT80B/C 

HT1/B/MX 

L5T/A 

LT2/2M 

LT3 

DT100A/B/C 


AT1/B/C 

AT2, AT3 

DT125A/B/C 

CT1/B/C, CT2, CT3 

DT175A/B/C 

DT1/B/S/C/E, DT2. DT3 

DT250A/B/C 

RT1/B, RT2, RT3 

DT360A 

DT400B/C 
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Genera 1 S pee i fi cations 



/ti 

JT2 \f 1. 

CTl MX 
(IT SO A R C 

CTMXB 

1ITI H 

HTIRMX 

1 57 A 

I.T2 

77? 

KT2M 

Ni t Weight (lbs) 

121® 

141 

130 

190 

181 

198 

187 

155 

Overall Length (in ) 

11.5 

63 4tf) 

61 0 

73 S 

73 4 

70 9 

752 

74 0 

Oxerall Width (in.) 

27 6 

27.2 

27.2 

35 4 

35 1 

31 7 

35 1 

311 

Overall Height (In ) 

30.0 

36.6 

36.6 

407 

109 

10.2 

41 3 

42,5 

Ground Clearance* (in.) 

6.3 

7 7 

7.7 

8.9 

9 1 

6.3 

8 6 

S 3 

W hcrlbase (in ) 

•15 1 

•111 

41.1 

480 

18 4 

46 3 

tS 8 

19 6 

Tire Size (in.) Front 

2 50 x 15 

2 50 x 15 

2.50.x 15 

2 7.5 x 18 

3 00 x 18 

2 75 x 17 

2 75 x 18 

2 75 x 19 

Hear 

2 50 x 15 

2 50 \ 14 

2.75 x 14 

3.00 x 18 

3.25 x 18 

3 00 x 17 

3.00 x 18 

3 00 \ IS 

Displacement (ec) 

5S 

72 

72 

89 

89 

97 

97 

97 

Hore \ Stroke (nnn) 

12 x 42 

17 x 12 

47 x 42 

50.x 15.6 

50 x 45.6 

52 x 45 6 

52 x 45 6 

52 x 15.6 

Compre ssion Ha tin ( : 1) 

6 1 

6 8 

6.8 

6.8 

8.1 

6,8 

6.9 

7 S 

Transmission 

■1 -speed 

1-speed 

4-speed 

5-speed 

5-speed 

3-spred® 

5-speed 

5-speed 

Fuel Induct ion j) 

HV 

HD 

HD 

IT 

IT 

HV 

HD 

HD 


DT100A R C 

ATI R C 

AT2, ATI 

DTI 25A R 

DT125C 

(TIC CTl.CUR 
Cl 2 < Dl7l I 

C12*W7* 71 
CT3 

DT175A R 

Net Weight (lbs) 

201 

218 

221 

227 

229 

211 

211 

211 

Overall Length (in.) 

77.8 

77.2 

77.2 

79.3 

79.3 

77 1 

77.2 

79 5 

Overall Width (in.) 

31.3 

35.8 

35.8 

34,3 

34.3 

35 8 

35.8 

31 3 

Overall Height (in.) 

•125 

42.9 

42.9 

12.5 

42.8 

4 3 1 

-42 9 

12 9 

Ground Clearance (in.) 

8.9 

89 

8.9 

9.1 

9.3 

9 1 

8 9 

9.1 

Wheelbase (in.) 

50 1 

50.6 

50.6 

51.6 

51.6 

506 

506 

52 2 

Tire Size (in.) Front 

2 75 v 19 

3.00 x 18 

3.00 \ 18 

3.00 x 19 

2.75 x 21 

3.25 x 18 

3 25 x I S 

3 00 \ 19 

Hear 

3.00 s 18 

3 25 x 18 

3.25 x IS 

3.25.x 18 

3.25 x 18 

3.50 x I S 

3 50 x I S 

3.50 \ 18 

Displacement (cc) 

97 

123 

123 

123 

123 

171 

171 

171 

Bore x Stroke ( nun) 

52 s 15.6 

56 x 50 

56 x 50 

56 \ 50 

56x50 

66 x 5tl 

66 x 50 

66 \ 50 

Compression Hatio (: 1 ) 

6.8 

7.0 

7.1 

7.1 

7.1 

68 

7 1 

6 8 

Transmission 

5-speed 

5-speed 

5-speed 

5-speed 

5-spccd 

5-speed 

5-speed 

5-speed 

Fuel Induction® 

HI) 

IT 

HD 

HD 

HD 

© 

HD 

HD 


DTI 75C 

nn 

DTIR s c 

DTI F 

D12 

DT.3 

DT250A 

DT250R C 

RTI R 

RT2 

Net Weight ( lbs ) 

214 

232 

252 

© 

258 

265 

266 

258 

()vcrall Length ( in. ) 

79.5 

78,3 

81 1 

78 3 

S3.7 

S3.8 

85.8 

82 7 

()\ t rail \N ulth i in ) 

31.3 

28 9 

28.9 

2S9 

35.0 

313 

31.3 

350 

Oxerall Height (in.) 

42.9 

12 5 

12 5 

43 5 

46.1 

119 

11.9 

45.7 

(.round Clearance (in.) 

9.3 

9 6 

9 6 

10.0 

10 2 

7 9 

8.7 

10.0 

Wheelbase (in ) 

52.2 

50 8 

53.6 

517 

51 7 

55 7 

55.T 

54 7 

Tire Si/e 1 m. J Front 

2.75x21 

3 25 x 19 

3.25 x 19 

3 23 x 19 

3.00x21 

3 00x21 

3.00x21 

3.25 \ 19 

Hear 

3.50 x 18 

1 00 x 18 

1 tJO x IS 

4.0H x IS 

1 00X 15 

1 00 x 15 

4 00 x 18 

4 00 x IS 

Displninm ot (< i ) 

171 

2 16 

216 

246 

216 

216 

216 

351 

Bore x Strike (mm) 

66 x 50 

70 x 61 

70 x 61 

70 \ 64 

70 x 64 

70 x 61 

70 x 61 

SO x 70 

( oinpressron Batio ( 1 ) 

68 

68 

6.8 

6.4 

6.8 

6 8 

6.8 

66 

Transmission 

5-speed 

5-speed 

5-speed 

5-speed 

5-speed 

5-speed 

5-spccd 

5-speed 

Fuel India turn i 

HD 

IT 

IT 

© 

HD 

HD 

HD 

® 
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General Specifications (cont.) 



RT3 

DT360A 

DT400B C 

Net Weight (lbs) 

262 

276 

273 

Overall Length (in.) 

83.3 

85.8 

85.8 

Overall Wulth (in.) 

35.0 

34.3 

34 3 

Overall Height (in.) 

-16.1 

44.9 

14.9 

Ground Clearance (in.) 

10.2 

8.7 

8.7 

Wheelbase (in.) 

54.7 

56.1 

55.5 

Tire Size (in.) Front 

3.00x21 

3.00x21 

3.00x21 

Rear 

4.00.x 18 

4 .00 x 18 

4.00 x 18 

Displacement (cc) 

351 

351 

397 

Bore x Stroke (mm) 

80 x 70 

80 x 70 

85 x 70 

Compression Ratio (: 1) 

N A 

6 4 

6.4 

Transmission 

5-speed 

5-speed 

5-speed 

Fuel Induction® 

RD 

RD 

RD 


® RV: rotary valve; 1*1*: piston port; RD: reed valve 
© JT2—132 
© GT1MX—61.0 

® Two-range transmission 


© CT1—PP; CT2—RD 
© DTI E—245; DT2—258 
© DTI L—PP, DT2— RD 
© RT1 — IT; RT2—RD 


Maintenance 


NOTE: Common maintenance proce¬ 
dures are explained in detail in “Gen¬ 
eral Information.” 


Lubrication 


EXCISE 

The crankshaft hearings, cylinder and 
piston are lubricated by the Yamaha “Au¬ 
tolube” oil injection system. 

The system does not require mainte¬ 
nance except for a periodic check on oil 
pump cable adjustment and stroke pro¬ 
vided that the Autolube tank is kept full 
of oil. A lev^l glass is provided for this 
purpose. 

“Yamalube” oil is recommended by 
the factory'. If this is not available, one of 
the following types of oil can also be 
used: 

a. Any high-quality two-stroke oil 
labeled “BIA certified for service 
TC-W”; 

b. Any high-quality SAE 30W two- 
stroke oil designed for air cooled en¬ 
gines. 

If the Autolube tank ever runs out of 
oil, if the feed line is disconnected for 
any reason, or if removal and cleaning of 
the tank is ever necessary due to the pres¬ 
ence of water or other contaminants, it is 
necessary to bleed the system before 
operating the motorcycle. Refer to the 
“Lubrication System” section for proce¬ 
dures. 



Level view port on oil lank (Courtes> Yamaha Ini. 
Corp.) 


TRAXSMISSIOX 

The transmission and clutch are lubri¬ 
cated by an oil bath. Yamalube 4-cvcle, 
SAE 20W/40 or SAE 10W730 service rat¬ 
ing “SE” is recommended for all models. 

Checking Oil 

1. The machine should be on the 
center stand or vertically supported, pref¬ 
erably on a level surface when checking 
the transmission oil level. 

2. The engine should be warm. 



W hen checking transmission oil level, the dipstick 
should he allowed to rest on the top of the hole 
(Courtesy Yamaha Int. Corp.) 

3. A dipstick is provided; unscrew it 
and wipe it off. Reinsert, allowing the 


dipstick cap to rest on top of the threads 
of its hole. The oil level should be be¬ 
tween the maximum and minimum 
marks on the dipstick. If too low, add oil 
until the level is correct. 

Changing Oil 

The transmission oil should be 
changed at least every 2,000 miles (ex¬ 
cept for competition use) after break-in is 
over. 

1. Oil should be changed when the 
engine is at or close to operating temper¬ 
ature. 

2. The machine should be supported 
vertically or be on the center stand and 
parked on a level surface. 

3. Remove the dipstick. 

4. Remove the drain plug and allow 
the oil to drain off for several moments. 



Removing the transmission drain plug (Courtesy 
Yamaha Int. Corp.) 


5. Check the condition of the drain 
plug gasket. Replace it with a new one if 
it is damaged or cracked. Refit the drain 
plug and tighten firmly. Torque to 30 ft 
lbs. 

6. Fill the transmission with the cor- 
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rect t> jx* and (jnantit> of oil. Capacity is 
stamped on the crankcase*. Alter filling, 
allow a moment for the oil to distribute it¬ 
self, then check the* lew el w ith the dip¬ 
stick or level plug. 

NOTE: The use oj oil mhlitiics is not 
rccommemlctl sintt these mat/ cause 
clutch slippage. 

I HOST FORKS 

1. Chancre* the front fork oil at the 
proper sen ice intervals or w hen chang¬ 
ing tlu* fork’s damping qualities is 
required. Refer to the charts at the end of 
this section for the fork capacity and rec¬ 
ommended service intervals. 

2. Yamaha fork oil or SAE 10W-30 oil 
is recommended for the front forks. 

3. To drain the* fork oil, remove tlu* 
drain ping at the lower portion of one of 
the fork sliders. Allow the oil to drain into 
a suitable container, pump the slider up 
and down several times. 



Front lork drain serrw removal (Courtesy Yamaha 
Int Corp.) 

After most of the oil is expelled, turn the 
forks all the wav to the right to com¬ 
pletely drain the right fork leg, or to the* 
left for the left fork leg. Check the condi¬ 
tion of the drain plug gasket. Replace it if 
necessary. Refit and tighten tlu* drain 
plug. 

4. Repeat the procedure with the other 
fork leg. 

5. Support the front wheel of! the 
ground. Remove the fork filler bolt from 
the top of each fork leg. If upper triple 
clamp pinch-bolts are fitted, loosening 
these first may make removal of the filler 
bolts easier. On some machines, it will be 
necessary to loosen the handlebar clamps 
and move the bars to gain access to the 
filler bolts 

3. Add the correct quantity of oil to 
each lork leg. 

7. Inspect the condition of the fork 
filler bolt O-rings if they are fitted to your 
model, and teplacc them if torn or 
cracked. Fit the bolts and tighten them 
securely lighten the handlebar and 
pinch-bolts if they were loosened. 

THERMAL FLOW SHOCK ABSORBER 

Unless vou arc using vour machine in 
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Ki’nim inn tlu- lork filler liolt (Courtesy Yuuialui tut. 
Corp.) 


competition, there isn’t any set interval 
for changing the oil in the thermal flow 
type shocks. The sealed type shocks, 
which don’t have an external reservoir, 
have no provision for oil changes. 

Change the fluid every fourth meet if 
you’re racing, whenever the shocks feel 
too spongy, if they leak, or if you’d like 
heavier oil to compensate for your weight 
or riding style. 

Yamaha recommends using a high- 
quality 10W730 oil rated SE, however 
ATF, heav ier or lighter oil may be used 
at your discretion. 

T 


Removing llu* thermal-flow shock absorber oil res¬ 
ervoir cap (Courtesy Yamaha bit Corp.) 

To change the oil, remove the shock 
from the bike, then remove the rebound 
springs and the reservoir cap. Empty out 
the old oil and thoroughly flush out the 
entire unit. Pumping the shock will as¬ 
sure the expulsion of all the oil and sol¬ 
vent. Pour in the fresh oil while slowly 
pumping the shock to evenly distribute 
the oil, then reassemble the unit. Capac¬ 
ity is 6.1 07. (181 ec). Torque the reservoir 
cap to 14.5-16.7 ft lbs. 

CHASSIS LUBRICATIOS 

1. On most machines, the swing arm 
pivot is fitted with a grease nipple. This 
item should be lubricated with a good 
grade of chassis grease every 2,000 miles. 
Grease should be applied until some of it 
shows at either end of the swing arm. 

2. Wheel and steering head bearings 
are lubricated with bearing grease. This 
should be accomplished every 4,000 
miles. Refer to the “Chassis” section for 
procedures. 


Service Checks and 
Adjustments 


DRIVE CHA1X 

1. The chain should have about 
0.6-0.8 in. (15-20 mm) of total up-and- 
down free-play measured in the middle 
of the lower chain run. 

2. Before cheeking or adjusting the 
chain slack, the following conditions 
should be met: 

a. The machine should be off the 
center stand, and with a rider sitting on 
the seat; 



Drive chain slack adjustment (Courtesy Yamaha int 
Corp.) 


b. The chain should be clean and 
well lubricated; 

e. The chain should have been 
checked for any tight spots by slowly 
rotating the wheel and checking for 
variances in the chain tension at dif¬ 
ferent points. If a tight spot exists, the 
chain should be adjusted to the pre¬ 
scribed free-play at the tight spot. 
Note, however, that such a condition is 
indicative of a worn chain and proba¬ 
bly sprockets which should be re¬ 
placed as soon as possible. 

3. To adjust the chain, first back off the 
rear brake adjuster nut. 

4. Remove the axle nut cotter pin and 
loosen the axle nut several turns. Loosen 
the sprocket hub securing nut (if fitted). 
Loosen the locknut on each adjuster bolt. 

5. Turn each of the adjuster bolts (or 
nuts on some machines) in by equal 
amounts until chain tension is approxi¬ 
mately correct. 

6 . Check wheel alignment by means of 
the adjusting marks inscribed on both 
sides of the swing arm. Be sure that both 
adjusters are lined up with the same mark 



VfjiiUtnn l lie <lri\c chum lCo»irtrs\ Y.imi.iIm Ini 
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on each side. If not, turn one of the ad¬ 
juster holts or nuts in or out so that align¬ 
ment is achieved. 

7. Tighten the sprocket nut (if fitted) 
and the axle nut and check the chain ten¬ 
sion. Correct if necessary. After adjust¬ 
ment is correct, torque the axle nut to the 
torque given in the Specifications chart at 
the end of the “Chassis” section. Fit a 
new cotter pin. Tighten the adjuster lock¬ 
nuts. Readjust the rear brake. 

CLUTCH 

There are two clutch adjustments: the 
clutch plates and the clutch cable. The 
clutch plates are adjusted by means of an 
adjuster screw and locknut located on the 
engine itself. This adjustment is made to 
compensate for wear of the plates. 

The second adjustment, that of the 
clutch cable, is accomplished by means 
of the cable adjusters on the engine or the 
handlebar. This adjustment is made to 
compensate for cable stretch. 

NOTE .The clutch cable free-play must 
always be checked after adjusting the 
clutch plates. 

1. The clutch lever on the handlebar 
should be able to be moved 2-3 mm 
(0.08-0.12 in.) away from the lever holder 
before the clutch begins to disengage. 



Adjust the cluuh cable so that the clutch lexer has 
the indicated amount of free-plax before diseng.igo- 
inent begins (Courtesy Yamaha Int. Corp.) 

2. If adjustment is necessary, use the 
cable adjuster either at the handlebar or 
the engine until cable adjustment is cor¬ 
rect. 

3. If adjusting the cable does not pro¬ 
vide satisfactory clutch performance, the 
clutch plates should be adjusted. 

4. On models which have an external 
clutch lever on the crankcase, check the 
position of the clutch lever relative to the 
clutch pushrod. The lever should be 10° 
behind the clutch pushrod centerline 
when the clutch is engaged, and 10° in 
front of the pusbrod centerline when the 
clutch is disengaged. 

If the clutch crankcase lever is not 
properly positioned, remove the left rear 
(countershaft) crankcase cover to gain 
access to the clutch adjuster screw. 

Loosen the adjuster screw locknut and 
tighten the screw fully. Use the cable ad¬ 
justers) to properly position the lever 
just behind the pushrod centerline. 

Back the adjuster screw out until the 
lever shaft contacts the pushrod. Then 
turn it in Vn turn and tighten the locknut. 

Adjust the cable to give the proper 


free-play at the handlebar lever as de¬ 
scribed above. 

Pull the clutch hand lever in until it 
contacts the hand-grip. Measure the dis¬ 
tance from the cable holder on the engine 
to the center on the clutch lever clevis 
pin. It should be at least .55 mm (2.2 in.). 
If the distance is too small, use the cable 
adjuster to increase the distance to at 
least this much. 

Those familiar with general clutch ad¬ 
justment procedures will realize that the 
lifter mechanism for this type of clutch is 
somewhat different. The adjuster screw 
moves the clutch (crankcase) lever up 
and down. The lower end of the lever 
shaft is tapered, and turning the adjuster 
screw out will eventually bring the end 
of the shaft into contact with the pushrod. 
A slight free-play from this position is 
desired, which is why the adjuster screw 
must be turned in Vh turn after contact 
with the pushrod. 



Clutch (engint*) lever adjustment should be 1(F !**- 
hind the pushrod centerline (I) when the clutch is 
property adjusted iCourtesx Yamaha Int Corp.) 

5. On other models (those which do 
not have a visible clutch lever on the 
engine), remove the clutch adjuster 
screw cover plate from the crankcase 
cover. On some models, such as the LT, 
AT, and CT-series, it is necessary to re¬ 
move the left front crankcase cover to 
gain access to the adjusting screw. On the 
L5T, remove the carburetor cover. 

6 . Turn in the clutch cable adjusters so 
that there is plenty of free-play in the 
cable. 

7. Loosen the adjusting screw locknut 
and back the adjusting screw oil a few 
turns. Then turn it clockwise carefully 
until a slight resistance is felt. Back the 
screw off Va turn, and tighten tin* locknut. 

8 . Adjust the clutch cable to the pre¬ 
scribed Iree-play, and check clutch 
operation. 

THROTTLE CABLES 

1 . Throttle cables should be adjusted 
after the idle speed. This procedure is 
given in the "Tune-Up” section. 

2. The oil pump cable must be ad¬ 
justed after adjusting the throttle cables. 

3. A cable adjuster is fitted to the top of 
the carburetor and another at the twist- 



Clulch adjusting screw and locknul (Courtesy Ya¬ 
maha Int. Corp.) 


grip. One throttle cable runs from the 
twist-grip to a junction box. There, it is 
connected to the oil pump cable and a 
shorter throttle cable which runs to the 
carburetor. Therefore, each cable must 
be adjusted. 

4. After setting the idle speed, use the 
adjuster on the carburetor cap to give 1 
mm (0.04 in.) of cable free-play. This can 
be measured by gently lifting the cable 
out of the adjuster. It should come out no 
more than the amount shown before the 
throttle slide begins to rise. Loosen the 
locknut and screw the adjusterclockvvi.se 
(in) to increase the slack and coun¬ 
terclockwise (out) to decrease it. Tighten 
the locknut. 


Throttle cable 



Throttle cable free-plax adjustment at the carbure¬ 
tor cap Courtesx Yamaha bit. Corp.) 


5. Adjust the long throttle cable with 
the adjuster at the twist-grip. This cable 
should be adjusted to give 0.5-1 0 mm 
(0.02-0.04 in.) of free-play. 

6 . Adjust the oil pump cable. 


ip 

IV | 1 0 04 m 
IJ ^ (1 mm) 


(orinn) 

o 


0 02 -0 04 in. 
10 5-1 0 mm) 


Throttle cable adjustment |x>ints iCourtesy Yamaha 
bit Corp.) 


1. Short throttle table free-play 
2 longer throttle cable free-play 
3. Short cable 
4 Junction box 

5. long coble 

6 . Corburetor cop 

7. Twin grip 


OIL PUMP CABLE 

NOTE: This procedure MUST be done 

after adjusting the throttle cable free- 

play. 

1 . Set the throttle cable adjustments as 
described above. 

2. Remove the oil pump cover. On ro¬ 
tary valve models, this will expose the 
carburetor as well. 

3. On rotary valve models, note the 
punch mark on the throttle slide. Turn 
the throttle twist-grip until the upper part 
of the punch mark aligns with the top of 
the carburetor bore. Holding the throttle 
in this position, check that the mark on 
the oil pump pulley is aligned with the 
oil pump guide pin. If it is not, loosen the 
locknut, and turn the oil pump cable 
adjuster in or out until alignment is 
achieved. Tighten the locknut. 

4. On piston-port models, turn the 
throttle twist-grip until all slack is taken 
out of the cables, but the throttle slide 
has not moved. At this point, the raised 
mark on the oil pump pulley should align 
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Thr oil pump cable should lx- adjusted when the 
throttle slide punch mark is aligned w ith the top of 
the carburetor Imre 



Adjusting the oil pump (Courtesy Yamaha Int. 
Corp.) 


with the oil pump guide pin. If it does 
not, loosen the locknut on the oil pump 
cable adjuster located in the side cover 
and turn the adjuster in or out until ad¬ 
justment is achieved. Tighten the locknut 
on the adjuster. 

MISIMVM OIL PUMP STROKE 

Before beginning, have a feeler gauge 
of the correct size at hand. The minimum 
oil pump strokes are as follows: 

JT2L/M. CTI/MX 0.30-0.35 min 

All other models 0.20-0-25 mm 

Note the following terms: the starter 
plate is the plastic disc at one side of the 
oil pump and is used to operate the pump 
In hand. The adjustment pulley is that to 
which the oil pump cable is attached. 
The adjustment plate is the small plate at 
the opposite end of the pump from the 
starter plate. It is secured by a locknut. 

1 Remove the oil pump cover. Make 
sure that the throttle twist-grip is fully 
closed. 

2 Slowly turn the starter plate by hand 
in the direction of rotation indicated by 
the arrow on the plate. As the starter plate 
is turned, a gap will be created between 
the adjusting plate and the pulley. Con¬ 
tinue to turn the starter plate until this 
gap is at its maximum width. This can be 
done by gauging the gap with your eye. 

3 . Insert the correct sized feeler gauge 
between the adjusting pulley and the ad¬ 
justing plate. The clearance between the 
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Removing the adjusting plate locknut (Courtesy Ya¬ 
maha Int. Corp ) 



Minimum oil pump stroke (A) (Courtesy Yamaha 

Int. Corp ) 



Minimum oil pump stroke adjustment, cheek the 
gap Ik* tween the plate and the pulley (Courtess 
Yamaha Int. Corp.) 


two should be within the specification 
given. 

4 . If the clearance is not correct, re¬ 
move the adjusting plate locknut, then 
the adjusting plate. Add or remove the 
0.1 mm adjusting shims (supplied for this 
purpose) to the oil pump shaft to correct 
the adjustment, then refit the adjusting 
plate and tighten the locknut securely. 
Recheck the clearance. 

NOTE: If the original adjusting plate- 
to-pulley clearance teas ton firvtit, re¬ 
move a shim , if it was too smulf add a 
shim or shims. 

BRAKES. 

Front 

The front brake can be adjusted at ei¬ 
ther the front brake bub or at the handle¬ 
bar lexer. Unless the cable lias stretched 
considerably, most adjustments can be 
made at tlu* band lever. 

Adjust the cable by loosening the 
handlebar adjuster locknut and screwing 
tlu* adjuster in or out so that the brake 
lexer will move 5-8 mm ( 0 .2-0.3 in.) be¬ 
fore the brake shoes contact the drum. 



> ?0 - II 3.' n 
t i» — r. m ft > 


Front hr.iko lr\»-r adjustment <Courtr\\ Yamaha Ini 
Corp.) 

This value is measured between the 
handlebar lexer and the bolder as illus¬ 
trated. 

When the handlebar adjuster comes 
close to the end of its adjustment range, 
adjust the brake using the hub adjuster as 
follows: 

a. Turn the handlebar adjuster in so 
that the cable has as much free-play as 
possible; 

h. Loosen the locknut on the hub- 
mounted cable adjuster, and serexx* the 
adjuster out until the adjustment is 
close to the proper specification. 
Tighten the locknut. 

c. Use the lexer adjuster as neces¬ 
sary so that the brake lexer lias the cor¬ 
rect amount of movement before tlu* 
brakes contact the drum. 

Rear 

Adjustment is made by means ni the 
nut on tlu* end of tlu* brake rod. 1 be 
brake pedal should nunc alumt 25 mm (1 
in.) before the shoes contact the drum 
This measurement should he made xx ith 
tlu* weight of the rider on tlu* machine. 
Turning the adjusting nut clockxvise xvill 
decrease pedal traxcl, rotating it conn- 
terclockxvise xvill increase it. The ad¬ 
juster nut is turned in increments of Vi 
turn. 

NOTE: After adjusting the rear brake, 
(heck the brake Hilht switch adjust¬ 
ment 

If, after adjusting tlu* brakes, tlu* angle 
formed by the brake cable or rod and tlu* 
lever on the brake hub is seen to be 
greater than 90° xvlieu tlu* biake is ap- 
plied, tlu* lining thickness should be 
checked 














Yamaha Enduros 



1 n ,2-' m) 


The rear brake pedal should have alxmt 1 in. of free- 
play before the shoes contact the drum (Conrtesx 
Yamaha Int. Corp.) 

Brake Light Switch 

The switches should be checked for 
operation after the brake is adjusted. The 
rear brake light switch is mounted in a 
slotted bracket and secured by locknuts. 
Moving the light switch up on the 
bracket allows the brake light to turn on 
sooner. Moving it down allows it to come 
on later. Generally, the brake light 
should come on just before the linings 
contact the drum. 

STEERING STEM AND 
SWING ARM 

The steering stem l>earing adjustment 
must be checked periodically, and the 
swing arm bushing should be checked for 
wear. Both procedures are given in the 
“Chassis” section. 

GENERATOR 

1. Begin inspection of the carbon 
brushes on machines with (DC) genera¬ 
tors after 4,000 miles. Brushes will 
usually have a wear limit line marked on 
them. Replace them if worn to near the 
limit line. 

2. Clean off the generator commutator 
with a gasoline-soaked rag. The commu¬ 
tator surface can be polished with 
#400-600 sandpaper or fine emery 
cloth. After polishing, clean the commu¬ 
tator thoroughly. 



Cleaning the generator commutator surface (Cour¬ 
tesy Yamaha Int. Corp.) 


Fuel System 


1 . Fuel system maintenance involves 
cleaning the petcock and filter, cleaning 
or replacing the air cleaner, and cleaning 
the carburetor. 

2. The carburetor should be removed, 
disassembled, and cleaned every 4,000 


miles. The procedures are outlined in the 
“Fuel Systems” section. 

3. The petcock should be serviced 
every 2,000 miles. On early models, shut 
the fuel off, then unscrew and remove the 
petcock sediment bowl. Take out the fuel 
filter. Clean the parts in a solvent and 
reinstall. Check for leaks. 

Late models have no sediment bowl, 
but a filter screen is incorporated into the 
petcock. Shut the fuel off and disconnect 
the fuel line from the petcock. Unscrew 
and remove the fuel line fitting nut, 
which will come away with the filter 
screen. Clean the screen, or replace it if 
punctured or badly clogged. 



Removing the petcock (late models) (Courtesy Ya¬ 
maha Int. Corp ) 



Removing the fued petcock sediment bowl (Cour¬ 
tesy Yamaha Int. Corp.) 

4. The air cleaner should be serviced 
or replaced every 1,000 miles, depending 
on conditions. If the air cleaner is the 
paper type, it should l>e kept free of 
water, solvents, etc. 

The paper filters can be cleaned, after a 
fashion, by tapping off heavy dirt de¬ 
posits, or brushing them off the outside, 
and blowing compressed air through the 
inside of the filter element. This tech¬ 
nique, however, is limited in usefulness, 
and it is really preferable to replace the 
element every 2,000 miles or so (once 
again, depending on conditions). 

If a foam-type air cleaner is used, wash 
it in gasoline to remove dirt, and squeeze 
until it is dry. Immerse the filter in light 
motor oil (20 or 30\V) and squeeze off the 
excess oil. Then install on the machine. 


Periodic Maintenance 


F.nduro and Trail Models 


Every 200 miles 
Lubricate chain 

Kvcry 1,000 miles 
Spark plugs: clean or replace 
Cheek wheel run-out 
Air filter: clean or replace 


Kverv 2,000 miles 

Change transmission oil 
Adjust clutch (as required) 

Check ignition timing 
Check cylinder compression 
Adjust carburetor 

Remus e, clean, and lubricate chain 

Lubricate grease fittings 

Lubricate control and instrument cables 

Decarbonize engine 

Clu^k oil pump cable adjustment 

Clean fuel petcock 

Kverv -1,000 miles 

Disassemble and clean carburetor 

Change front fork oil 

Check generator brushes (if fitted) 

Check brake linings 

Rack wheel and .steering head bearings 

Crease speedometer drive mechanism 


MX Models 


Kverv Heat 

Chock c\ linder head torque 
Replace spark plug 
Clean and lubricate chain 
Check chain tension 
Cheek spoke tension 

I.scrv Meet 

Clean and flush fuel tank 
Clean fuel fdtor 
('lean and oil air filter 

Inspect and clean piston: replace if necessary 

Replace piston rings 

Check compression 

Decarbonize engine 

Adjust dutch 

('heck connecting rod bearings 

Clean. ins|x ct. and adjust carburetor 

Check piston pin 

Check Hywheel nut for tightness 

Inspect exhaust system 

Clean and inspect frame 

Inspect swing arm 

Lubricate ami adjust controls and cables 

Clean, check, and adjust brakes 

Check tire pressure 

Check wheel run-out 

Check spoke tension 

Check \x heel bearings 

Check steering head adjustment 

Tighten all nuts and bolts 

Check wiring connectors 

Even Second Meet 

Change transmission oil 

Kxerx Third Meet 
Lubricate swing arm 
Clean and repack steering head l>earings 
Drain and refill front forks 

Kverv Fourth Meet 

Drain and refill shock ah.snrhcrs (Thermal Flow) 

Recommended Lubricants 


Antoluhe 
Yamal id >e 

Txxo-stroke oil (TC-W) 

Two-stroke oil SAE 30\Y 

Transmission 

Yamalube 4 -cycle oil 

SAE 20W/-K), Service rating "SE" 

SAE 10W/30, Service rating “SE" 

Forks 

Yamaha fork oil 
SAE 10W-30 
SAE 30 
SAE 20 

Crease Fittings 

High-quality Lithium nr Moly-hased chassis 
grease 
Drive Chain 

High-quality chain lube specifically developed 
for motorcycle drive chains 

Wheel and Steering Head Bearings 
Lithium or Moly-based bearing grease 

Cables 

Light motor oil 

Graphite-based lubricant 

Molybdenum disulphide-based lubricant 
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Maintenance Data 


M.nM 

l "</ 

T.i,,k 

d,l) 

/»«»!*- 

(./f K > 

1or ki 

'll 1 ru 

tl.ilr 

S/iot 1 * 
to: ««) 

l'trc% (/ml 
t mill lli ur 

JT1 

1 1 

I 10 

0.6-1/600 

150/5 1 

— 

22/28 

JT2 

1 1 

1 in 

0 61/600 

150/5 1 

— 

22/28 

CTl. CT80B/C 
CTMX/A-B 

I J 

0 70 

053/500 


— 

23/31 

m i. IITMX 

1 7 

1 30 

0 75/700 

1 10/4 8 

— 

14/17 

NT III 

1.7 

1 30 

0 75/700 

1 10/1 8 

— 

14/17 

L5T/A 

1 S 

1 50 

0.(55/625 

140/18 

— 

26/28 

1/1*2. 1/IM\ 

1 0 

I 30 

0.75/700 

130/46 

— 

14/17 

1/13 

l.fi 

1 30 

075/700 

1 10/1 8 

— 

14/17 

DT100A/B/C 

I () 

1 30 

069/650 

160/5 5 

— 

14/17 

All 

1.9 

1 30 

079/750 

150/5.1 

— 

14/17 

Mill 

1 1) 

1 >0 

0.79/750 

150/5 1 

— 

14/17 

AT1C 

1 9 

1.30 

0.85/800 

150/5 1 

— 

14/17 

AT2 

1 9 

1 30 

079/750 

120/4 1 

— 

14/17 

AT3 

1 9 

1.30 

0.79/750 

120/1 1 

— 

14/17 

DT125A/B/C 

1.8 

1.30 

0.79/750 

130/4 4 

— 

11/17 

ern 

1.9 

1 27 

0.79/750 

150/5.1 

— 

14/17 

CT1B 

1.9 

1 27 

0.79/750 

150/5 1 

— 

14/17 

OTIC 

1.9 

1 27 

0.85/800 

120/4.1 

— 

11/17 

CT2 

1 9 

1 27 

0.79/750 

120/4 1 

— 

14/17 

cm 

1.9 

1 27 

0.79/750 

120/4 1 

— 

14/17 

1)1*175 A/B/C 

1.8 

1,30 

0.69/650 

130/4 1 

6.1/181 

14/17 

DTI 

2.5 

1 70 

1.06/1000 

210/7.1 

— 

14/17 

DTIC 

2.5 

1.70 

1.06/1000 

210/7.1 

— 

14/17 

DT1B 

2.5 

1.70 

1.06/1000 

210/7.1 

— 

14/17 

DTI 1C 

2.5 

1.70 

1.06/1000 

175/6.0 

— 

13/16 

DT2 

2.5 

1.70 

1.06/1000 

175/6.0 

— 

14/17 

DT3 

2.5 

1.60 

1.06/1000 

175/6.0 

— 

13/17 

DT250A/B/C 

2.1 

1.00 

1.06/1000 

175/0.0 

6.1/181 

17/21 

KT1 

2.5 

1.70 

1.06/1000 

210/7.1 

— 

20/24 

RT1B 

2.5 

1 70 

1.06/1000 

175/6.0 

— 

13/16 

HT2 

2.5 

1.70 

1.06/1000 

175/0.0 

— 

14/17 

HT3 

2.5 

1.60 

1.06/1000 

175/6.0 

— 

13/17 

DT300A 

2.4 

1.60 

1.25/1200 

175/6.0 

6.1/181 

13/16 

DT400B/C 

2.1 

1.60 

1.06/1000 

175/6.0 

6.1/181 

17/21 


© Right log—97/3.3; left leg—120/ 4.1 


Tune-1 1 ) 

NOTE; Common tune-up procedures 
are explained in detail in "General In¬ 
formation .” 


Contact Breaker Points 


LOCATION 

1. On machines with magneto igni¬ 
tion, breaker points are located beneath 
magneto rotor on the left-side of the 
engine. Remove the left-side engine 
cover to gain access to the points. Cutouts 
are provided in the rotor to allow the 
points to be cleaned and gapped. 

2. On machines with batters-and-coil 
ignition, the points are located beneath a 
cover plate on the left-side engine ease. 

CAPPING 

Points should be filed (if necessary) 
and cleaned before gapping. 
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Magneto Ignition 

Point gapping must be accomplished 
in conjunction with ignition timing. 
Refer to that section. 

Batter> Ignition 

1. Remove the points cover, and turn 
the engine over until the points are fully 
open. 

2. With the proper feeler gauge, check 
the point gap. Be sure to use the correct 
gap for your machine as given in the 
"Tune-Up Specifications" chart. 

3. The feeler gauge should be a light 
slip fit lx?tween the points. 

4. If the gap is not within specifica¬ 
tion, it must be adjusted. On older mod¬ 
els (those with a fixed point secured by a 
locknut), loosen the locknut and screw 
the fixed point in or out on its bracket so 
that the gap is correct. Secure the lock¬ 
nut. 

On all newer models, the fixed point is 
a part of a plate and is secured with a 
screw. Loosen the fixed point securing 
screw and with a thin screwdriver ap¬ 
plied to the pry slot provided, move the 



Checking (he point gap {generator models). 11 adjust 
-incut is necessary, loosen the fixed jxnnt locknut 
(arrow) and turn the point by means of the slotted 
fitting 



Older type point assembly (Courtesx Yamaha Int 
Cnrp.) 


fixed point toward or away from the mov¬ 
able point until the gap is correct. 
Tighten the fixed point securing screw 
and recheck the gap. 


REPLACEMENT 
Magneto Ignition 

Two special tools are needed to re¬ 
place the points on magneto-ignition ma¬ 
chines. A rotor holder is used to hold the 
magneto flywheel steady while the nut is 
removed, and a special puller, threaded 
into the center of the rotor, is used to pull 
it off its tapered shaft. 

CAUTION The rotor puller is essen¬ 
tial for this job. It is no/ wise to at¬ 
tempt to remove the rotor in any other 
way. 

1 Remove the left-side engine cover, 
after loosening the pinch-bolt and pull¬ 
ing the gearshift lever off its shaft. The 
use of an impact driver to remove and in¬ 
stall phillips head case screws is recom¬ 
mended. 

2. Holding the magneto rotor with the 



Hemming the magneto rotor nut (Courtesy Yamaha 
Int. Com ) 
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special tool, or a suitable substitute, 
loosen and remove the rotor nut. 

3. Thread the rotor puller into the 
rotor. The puller bolt should be backed 
off enough so that the puller outer has a 
good number of threads in the rotor. 

NOTE: The puller outer hws a left- 
hand thread. Thread it into the rotor in 
a counterclockwise direction. 

4. Tighten the puller bolt against the 
end of the crankshaft to remove the rotor. 
The rotor should come off the taper. If it 
is stuck, tighten the puller bolt as much 
as possible, and give it a sharp rap with a 
hammer. This should free the rotor. Note 
the key fitted to the crankshaft. 



Removing the* rotor with the special puller (Cour¬ 
tesy Yamaha Ini, Corp.) 


CAUTION: Sever use heat in an at¬ 
tempt to remove the rotor , since this 
may affect its magnetic properties. 
Handle the rotor with care: avoid 
dropping or striking it, as this , too, 
will affect its magnetism. 

5. Disconnect the primary wire from 
the breaker point terminal, then remove 
the securing screw. Remove the old 
points set. 

6. Clean the contact surfaces of the 
new set of points to remove any protec¬ 
tive coating present. Install the points 
and reconnect the primary wire. 

7. Grease or oil the crankshaft taper 
slightly before fitting the rotor to make 
removal easier next time. Line up the slot 
in the rotor with the key in the crank¬ 
shaft. Push the rotor into place. If the 
puller is still fitted, strike the puller bolt 
once or twice to ensure that the rotor is 
firmly seated, but do not strike the rotor 
itself. Refit the rotor nut and tighten it 
securely. Reset the point gap and check 
the ignition timing. 

Batten' Ignition 

1. Remove the breaker point cover. 

2. Disconnect the primary wire at the 
breaker points terminal, and remove the 
securing screw(s). Remove the old 
points. 

3. Before installing new points, be 
sure to clean off the breaker point sur¬ 
faces with a solvent to remove any pro¬ 
tective coating. 

4. Install the new points, tightening 
the securing screvv(s) lightly. Reconnect 
the terminal primary wire. Be sure that 
the small nut is firmly secured. 

5. Adjust the point gap, and recheck 
the ignition timing. 

LUBRICATION 

1. Whenever the point gap is checked 


or points replaced, it is necessary' to lu¬ 
bricate the cam follower fiber heel and 
the pivot point of the contact breaker. 

2. A small dab of grease (high melting 
point, if possible) or oil should be ap¬ 
plied to the lubricator felt so that the 
lubricator can distribute it onto the 
breaker cam. A drop of engine oil should 
be applied to the pivot point. 

3. In both cases it is imperative that 
care be taken to keep the lubricant away 
from the points. 

4. The lubricating felt should be ad¬ 
justed so that it just contacts the breaker 
cam. 

5. If the felt is missing, or the model 
not equipped with it, the grease can be 
sparingly applied to the cam itself. 


Ignition Timing 


CDl MODELS 

A dial indicator is necessary' to set the 
ignition timing. 

1. Remove the spark plug and insert 
the dial gauge into the plug hole. 

2. Remove the left front crankcase 
cover. 

3. Turning the magneto rotor slowly 
by hand, rotate the engine until the dial 
gauge needle reaches the highest reading 
and begins to reverse. When the needle 
is at the highest reading, the piston is at 
Top Dead Center. Turn the engine back- 
and-forth a few degrees in either direc¬ 
tion until TDC is exactly determined. 
Position the piston at that point. Set the 
dial gauge to read zero. 

4. Turn the magneto rotor clockwise 
until the dial gauge reads about 4 mm 
before TDC. 

5. Rotate the flywheel slowly in the 
counterclockwise direction until the dial 
gauge indicates that the piston is at the 



CDl timing marks aligned. Adjust by loosening the 
pulser set screws (1) and turning pulser until marks 
align (Courtesy Yamaha Int. Corp.) 


firing point: proper number of milli¬ 
meters before TDC as indicated in the 
“Tune-Up Specifications” chart. When 
the piston is at this position, the mark on 
the rotor must line up with the mark on 
the pulser coil. 

6. If the marks do not line up, loosen 
the two pulser set screws and rotate the 
pulser until the marks line up. Tighten 
the screws and recheck the timing. These 
marks must be in exact alignment. Do not 
settle for an approximation. 



On models with slotted breaker plate holes, center 
the mounting scores in the slots if the plate has 
been removed 


MAGNETO IGNITION 

Some 1974 and later models have a 
breaker point plate w ith slotted holes for 
the three mounting screws. If the plate 
has been removed for any reason, center 
the mounting screws in these slots before 
setting timing. 

Models such as the DTI00 and DT175 
have a diode in the black/white w'ire 
coming from the points. It is not possible 
to obtain a Points Checker reaction if the 
Checker is connected to this wire. There¬ 
fore, on these models, disconnect the 
magneto wires at the plastic connector. 
Note that a black wire coming from the 
magneto has no connection going to the 
ignition coil. This black wire by-passes 
the diode. Connect the positive lead of 
the Point Checker to this wire, and the 
negative lead to ground on the engine or 
frame. 

Some models, such as the DT175C, 
have a spark advance mechanism built 
into the magneto flywheel. The advance 
mechanism must be locked into the full- 
advance position when checking the ig¬ 
nition timing. 

1. The ignition timing is adjusted by 
changing the breaker point gap. A dial 
gauge and a point checker are necessary 



Ignition timing point checker connection for diode-equipped models (1974 and later 100-175 cc) (Cour¬ 
tesy Yamaha Int. Corp ) 
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for ignition timing. 

2. Remove the magneto cover. In¬ 
spect the condition of the breaker point 
contact surfaces. Clean them thoroughly. 

3. Turn the rotor so that the points are 
fulls open and check the gap with a 
feeler gauge. The proper specifications 
are given in the “Tune-Up Specifica¬ 
tions" chart at the end of this section. 

4. If the gap is not within the given 
specification, it must be adjusted. The 
fixed point is secured with a screw. 
Loosen the screw and, with a thin screw¬ 
driver applied to the pry slot provided, 
move the fixed point toward or away from 
the movable point until the gap is correct. 
Tighten the fixed point securing screw 
and recheck the gap. 

5. Remove the spark plug. On models 
with an angled spark plug hole, remove 
the cylinder head. Install the dial indica¬ 
tor. 

6. Position the piston at top dead 
center by turning the engine over by 
hand until the dial gauge indicates the 
highest reading and then begins to re¬ 
verse. The highest reading is top dead 
center. Turn the crankshaft a few degrees 
in either direction to check your finding, 
then position the piston at TDC and zero 
the gauge. 

7. Attach the negative (black) lead of 
the ohm me ter or Point Checker to the 
engine case (ground) and the positive 
(red) lead to the breaker point primary 
wire coming from the magneto. This pri¬ 
mary' wire is colored black. On DTI00 
and 175, connect the Checker to the 
diode by-pass (black) lead at the connec¬ 
tor. 

8. Turn the engine "backward” (turn 
the rotor clockwise) until the dial gauge 
indicates that the piston is about 4 mm 
BTDC. Since most models fire about 2 
mm BTDC, the breaker points will be 
fully closed at this point, as indicated by 
zero resistance on the meter. 



Dial indicator installed after removal of the cylinder 
head for models with angled ping holes (Courtesy 
Yamaha Int. Corp.) 


9. Slowly turn the engine in the nor¬ 
mal direction of rotation (counter¬ 
clockwise) until the dial gauge in¬ 
dicates that the piston is at the firing 
point. This point is given for each model 
in the "Tune-Up Specifications” chart. 

10. When the piston reaches this 
point, the points should open as indi¬ 
cated by the reaction of the checker. If 
the points oixm before the piston reaches 
the correct position, the timing is too ad¬ 
vanced. If they open when the piston is 
past it, the timing is retarded. 

11. If adjustment is necessary, loosen 
the breaker point securing screw, and use 


a thin screwdriver on the pry' slot pro¬ 

vided to increase or decrease the point 
gap until the timing is right on. It should 
be possible to correct the timing while 
keeping the point gap within the specifi¬ 
cation given. 

12. If the timing was too advanced, 
decrease the point gap. If it was too re¬ 
tarded, increase the gap. 

13. Recheck the ignition timing, and 
repeat the procedure, if necessary' until 
the points oix?n at the instant the piston 
reaches the correct distance BTDC. Tim¬ 
ing should be accurate to within 0.1 mm 
of the given value. 

14. After setting the timing, recheek 
the point gap in the fully open position. It 
should still be within the proper specifi¬ 
cation. If it is not, the fiber heel on the 
points is probably worn and the points 
should be replaced. 

NOTE: Although not guaranteed to 
give accurate results, the timing can he 
set in emergency situations with the 
timing marks inscribed on the rotor 
and crankcase, if fitted to your ma¬ 
chine. The point at which the contact 
breakers open can be determined with 
a very thin piece of paper or cello¬ 
phane, if a meter is not available. Trap 
the paper between the closed points, 
and tug lightly while slowly rotating 
the engine. When the paper is freed , 
the matching marks should be lined up 
as shown in the illustration. Due to the 
inaccuracies involved in this method, 
it is not recommended except in 
emergency cases. 


Breaker arm 



Ignition liming can be set by setting point gap so 
that the points open when the marks on the crank¬ 
shaft and the rotor align (Courtesy Yamaha Int. 

Corp) 

BATTERY 1GN1TIOS 

On battery ignition machines, a dial 
gauge is used to find piston position, 
while the moment of points'opening can 
be determined either with the Point 
Checker, or with a test or continuity light. 

1. Remove the points cover, and 
clean and gap the breaker points. 

2. If a timing advance mechanism is 
fitted, wedge the counterweights in the 
OPEN (fully advanced) position. 

3. Remove the spark plug and fit the 
dial gauge. 

4. Position the piston at top dead 
center by turning the engine over by 
hand until the dial gauge indicates the 
highest reading and then logins to re¬ 
verse. The highest reading is top dead 
center. Turn the crankshaft a few degrees 
in either direction to check your finding, 
then position the piston at TDC and zero 
the gauge. 


5. Refer to the “Tune-Up Specifica¬ 

tions” chart at the end of this section for 
the proper timing for your machine. Ordi¬ 
narily, the firing point will be 2 mm or 
more BTDC. 

6. Hook up the test light or Point 
Checker: one lead to ground on the 
engine or frame, the other to the primary 
wire terminal of the points. 

7. Turn the crankshaft opposite the 
normal direction ol rotation to al>out 3—4 
mm BTDC. The points should be closed 
at this position. 

8. Slowly rotate the engine in the 
normal direction of rotation. W hen the 
dial indicator shows that the piston is at 
the proper distance BTDC, the points 
should open. 

9. If the points open before the piston 
reaches this distance, the timing is too 
advanced; if they open after it passes the 
timing distance, the timing is retarded. 

10. To adjust the timing, loosen the 
two timing screws which hold the large 
point mounting plate to the generator 
housing just enough to allow the points to 
be moved. Move the points in the direc¬ 
tion of crankshaft rotation to correct ad¬ 
vanced timing; move them opposite the 
direction of crankshaft rotation to correct 
retarded timing. 

11. After adjustment, recheck the tim¬ 
ing. The points should open at the pre¬ 
cise instant that the dial gauge indicates 
that the piston is correctly positioned. Ac¬ 
curacy must be within 0.1 mm of the 
given specification. 

NOTE: Tightening the timing screws 
may change the timing slightly. So 
check your setting after they are se¬ 
cured. 




To adjust the timing, use (be pr\ 

alter loosening the points timing strews (arrows! 
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Float level adjustment, independent-type float car¬ 
buretors—1968-73 (Courtesy Yamaha Int. Corp.) 


When timing battery ignition machines, the timing 
advance weights should be wedged in the open 
position (Courtesy Yamaha Int. Corp.) 


Carburetor 


Three adjustments to be made to the 
carburetor are float level, idle mixture, 
and idle speed. For the first of these, the 
carburetor must be removed from the ma¬ 
chine. 

NOTE: JT1 and JT2 models and bikes 
equipped with the early Y16P carbu¬ 
retor do not have an adjustable float 
level. If the float needle valve, part of 
which is attached to the bottom of the 
float, is in good condition and the float 
is not damaged or leaking, the float 
level is correct as set by the factory. 

ADJUSTING FLOAT LEVEL 



Bend the float arm lever tang to adjust the float 
level (Courtesy Yamaha Int. Corp.) 


Independent Floats 

As the name implies, a carburetor with 
independent floats has a float assembly 
consisting of two float bulbs and a float 
arm. The bulbs are not soldered to the 
float arm as in interconnected float carbu¬ 
retors. 

1968-1973 Models 


the float arm lever should just be rest¬ 
ing on the spring-loaded needle, but 
not depressing the spring. 

4. If adjustment is necessary, carefully 
bend the float arm tang to achieve the 
proper float height. 

NOTE: Float level will not be correct 
if the float needle is worn, or if there is 
foreign matter on the needle or seat. 


1. Remove the carburetor as outlined 
in the “Fuel Systems” section. 


FLOAT BULBS 



rn 

i— 

! 1 1 

! 1 / 

o / 

i 

* 
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Independent floats must be installed with the float 
arm toward the Iwttoin of the float bowl (Courtesy 
Yamaha Int. Corp.) 


2. Turn the carburetor upside down 
and remove the float bowl screws. Lift 
the float bowl carefully off the carburetor 
body. Note that the floats will remain in 
the float bowl, so exercise caution while 
handling. 

3. Make sure that the float needle and 
seat are clean. With the needle in place 
in its seat, carefully lower the float arm 
lever until it just touches the needle. 
Measure the distance from the carburetor 
body surface to the float arm lever as il¬ 
lustrated. This is the float level. Compare 
your finding with the correct value given 
in the “Tune-Up Specifications” chart at 
the end of this section. 

NOTE: When measuring float level. 


197*4 and Later Models 
The float level adjustment procedure is 
basically the same as that outlined for 
1968-1973 models, above, with the ex¬ 
ception that float level is measured from 
the float bowl gasket surface (gasket re¬ 
moved) to the float arm lever as illus¬ 
trated. 



Float level adjustment-independent float carbu¬ 
retors, 1974 and later (Courtesy Yamaha Int. Corp ) 

Interconnected Float Carburetors 

The float bulbs are soldered to the float 
arm on this type of carburetor, making a 
one-piece float assembly. 

1. Remove the carburetor as outlined 
in the “Fuel Systems” section. 

2. Turn the carburetor upside down, 


and remove the four float bowl screws 
carefully lifting off the float bowl. 

3. Remove the float bowl gasket. 

4. Float level can be measured with a 
steel rule or a vernier caliper. Float 
height is defined as the distance from the 
float bowl gasket surface to the top of the 
float, when the tang of the float arm is just 
touching the float needle. 

NOTE: Lower the float down until the 
tang just contacts the float needle. 
Hold the float in this position, then 
measure the float level. 



Float level adjustment, interconnected-float car¬ 
buretors (Courtesy Yamaha Int. Com ) 


5. Compare the value obtained with 
the correct specification for your machine 
given in the “Tune-Up Specifications” 
chart at the end of this section. If the float 
level is too high or low, pull out the pin 
which holds the float in place, and bend 
the tang very slightly to correct the ad¬ 
justment. 

NOTE: If float level is too high, bend 
the tang away from the carburetor 
body. If too low,bend it toward the car¬ 
buretor body. 

6. Refit the float and reeheck the ad¬ 
justment. 

CAUTION: Bend only the float tang to 
make an adjustment. Do not bend the 
float arms. The floats must be level. If 
the floats show different heights, the 
float assembly should be replaced. 
This indicates that the float assembly 
has been mishandled. 

7. Float level will not be correct if the 
needle is worn, or if there is foreign mat¬ 
ter on the needle seat. 


IDLE SPEED AND MIXTURE 

NOTE: These must be adjusted when 

the engine is at operating temperature. 

1. On all rotary' valve, and the smaller 
piston-port models, the idle speed (or 
throttle stop) screw is located on the car¬ 
buretor top. On other models it is located 
on one side of the carburetor body. 

2. On some rotary valve models, the 
pilot air screw is located in the carburetor 
mouth, and is accessible after removing 
the carb cover plate. On all other models 
it is located on one side of the carburetor 
body. 

3. The throttle cable(s) should be ad¬ 
justed after making the idle speed and 
mixture adjustments. After adjusting the 
throttle cables, adjust the oil pump cable. 
Both of these operations are covered in 
the “Maintenance” section. 

4. Ensure that the throttle cable ad¬ 
justment is approximately correct so that 
the cable has enough slack to allow the 
throttle slide to be fully closed. 
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5. Screw the pilot air screw in (care¬ 
fully) until it bottoms lightb, then turn it 
out the number of turns shown in the 
"Tune-Up Specifications" chart. 

6. Start the engine. When operating 
temperature is reached, adjust the throt¬ 
tle stop screw (if necessarx) so that the 
engine idles as slowlv as possible. Then 
turn the pilot air screw in or out until the 
engine runs smoothly. It should not be 
necessar> to \.»ry the air screw more than 
V 2 turn in either direction from the given 
setting. 

7. Adjust the throttle stop screw' so that 
the engine idles at the desired rpm. 



Breaker 

Potnt 

Clap non) 

lii 11 if ion 
/ lining 

(mm HI IK') 

hue 

(SCK) 

Spark 
Pluii (lap 
t in m) 

Carburetor 
Air Sc rru 
(no of turn » 

Idle 

Speed 
( rpn ,) 

/■ loot 
l.e . r/ 
mini) 

pi 

0.30-0.10 

1.7-1 9 

1371 IS 

0,5-0.0 

JU. 

1200-1400 

© 

|T2 

030-0 40 

1.7-1.9 

1371 IS 

0 5-0.6 

U, 

1200-1400 

© 

CTI MX 

0.30-0.40 

1 7-1.9 

1371 IS 

0,5-00 

Ills 

1250-1350 

© 

C.TSOB/C. 

CTMXB/C 

0.30-0.10 

1.8 

B811S 

0.5-0.0 

o 

1300 

23.0 

IJ5T/A 

0.30-0.35 

1 7-1.9 

BSi IS 

0.5-0.0 

U« 

1400 

22.0 

11T1 

0.30-0.40 

1 7-1.9 

BSI 1C 

0,5-0 0 

Ur 

1300-1500 

22.5 

IIT1B 

0.30-0.40 

1 7-1.9 

BSES 

0,5-06 

U, 

1300-1500 

22 5 

irriBMX 

0 30-0.40 

2.4-2 6 

HSF.S 

0.5-0.0 

m 

1300-1500 

25.5 

LT2 

0.30-0.40 

1.7-1 9 

13811 S 

0.5-0.6 

Ur 

1100-1200 

210 

LT2MX 

0.30-0.10 

2.0 

1391 IS 

0,5-06 

1 1 r 

1350-1450 

15 1 

LT3 

0 30-0.40 

1.7-1.9 

BSI IS 

0.5-0.6 

Ur 

1100-1200 

21.0 

DTIOOA/B 

0.30-0.40 

1 7-1.9 

1381 IS 

0.6-0.7 

lb 

1350-1450 

21.0 

DT100C 

030-0.40 

3.2 

B7ES 

0.5-0.6 

n-j 

1.350-1 150 

21.0 

ATI/M 

0.30-0.35 

1.7-1.9 

BSE 

0.3-0.6 

iu 

1400-1500 

25.5 

ATI B 

0,30-0.35 

1 7-1 9 

BSE 

0.5-0.6 

14 

1400-1500 

25.8 

AT1BMX 

0 30-0.35 

2 5 - 0.1 

BSE 

05-0.6 

l»r 

— 

25.5 

AT 1C 

0.30-0.40 

1 7-1.9 

USES 

05-0.6 

IK 

1400-1500 

25.8 

ATICMX 

0,30-0.40 

2.0 

B9E 

0.5-0.6 

1*4 

1200-1300 

25.5 

AT2 

0 30-0 40 

1 7-1.9 

BSES 

0,5-06 

u, 

1400-1500 

21.0 

AT3 

0 30-0.40 

1 7-1 9 

USES 

0,5-06 

1*. 

1400-1500 

21.0 

DT125A/B 

0 35-0 40 

1 7-1 9 

BSES 

0 6-0.7 

IHs 

1300-1400 

21.0 

PT125C 

0,30-0,35 

1.8 

BSES 

0 5-0 6 

Ur 

1300-1400 

21 0 

(T1 

0 30-0.35 

1.7-1.9 

BSE 

0 5-0 6 

11* 

1400-1500 

25.8 

(TIB 

<1.30-0 35 

1 7-1.9 

BSE 

05-06 

IK 

1400-1500 

25.8 

cue; 

0 30-0 40 

1 7-1 9 

USES 

0 5-0 6 

lb 

1400-1500 

25.8 

C.T2 

0 30-0.40 

1 7-1 9 

BSES 

0 5-0 6 

2 

1400-1500 

21.0 

cn 

0 30-0.40 

1 7-1 9 

BSES 

0 5-0.0 


MOO-1500 

21 0 


8. After idle speed and mixture are set, cable as outlined in the "Maintenance" 
adjust the throttle cable and oil pump section. 



Adjusting llit* pilot air screw (idle mixture) (Cour- Adjusting the fliroltle-xtop screw (Courtesy Yamaha 
less Yamaha Ini. Corp.) lot. Corp.) 


Tune-Up Specifications 
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Tune-Up Specifications (cont.) 



Breaker 

Point 

Cap (mm) 

,™S, 

Spark 

tsch 

S park 
Pl (/m) P 

Carburetor 
Air Sereu 
(no. of turns) 

Idle 

Speed 
l rpm) 

Float 

Level 

DT175A/B 

0.30-0.40 

1.7-1.9 

B8ES 

0.6-0.7 

1 % 

1300-1400 

15.8 

DT175C 

0.30-0.-40 

3.2 

BSES 

0.5-0.6 

V:. 

1300-1400 

21.0 

DTI 

0.30-0.40 

3.1-3.3 

B7E 

0.5-0.6 

V.2 

1400-1500 

14.1 

DT1B/S 

0.30-0.35 

3.1-3.3 

B7E (X) 

0.5-06 

1 ! 4 

1400-1500 

14.1 

DT1C 

0.30-0.35 

3.1-3.3 

B7E 

0.5-0.6 

1M* 

1400-1500 

14.1 

DT1E 

0.30-0.40 

3.1-3.3 

BSES 

0.5-0.6 

1 H 

1400-1500 

14.1 

DT2 

0.30-0.10 

3.1-3.3 

BSES 

0.5-0.6 

1H 

1400-1500 

14.1 

DT3 

0.30-0.40 

3.1-3.3 

BSES 

0,5-06 

I»3 

1400-1500 

14.1 

DT250A 

0.30-0.40 

3.1-3.3 

BSES 

05-0.6 

IU 

1200-1300 

17.3 

DT250B/C 

0.30-0.40 

3.2 

BSES 

0.5-0.6 

1% 

1 100 

17.3 

RT1 

0.30-0.35 

3 3-3 .5 

B7E 

0 .5-0.6 

w 

1400-1500 

14.1 

RT1B 

0.30-0.40 

2 8-3.0 

B9ES 

05-0.6 

IN 

1400-1500 

21.4 

RT2 

0.30-0.40 

2.8-3.0 

B9ES 

0.5-0.6 

IU, 

1400-1500 

21.4 

RT3 

0.30-0.40 

2.8-3.0 

B9ES 

0.5-0.6 

1 

I 100-1500 

21.4 

DT360A 

2.9 

3.1-3.3 

B9ES 

0.5-06 

M-j 

1200-1300 

17.3 

DT400B/C 

— 

2.9 

B9ES 

0.5-06 

\K 

1500 

17.3 


© Float level not adjustable 


Engine 


and Transmission 


NOTE: For engine component inspec¬ 
tion techniques and procedures , refer 
to “Engine Rebuilding ” under the 
General Information section. 

IS-FRAME SERVICE 

Service to the following components 
can he carried out with the engine in the 
frame: 

a. Top end (cylinder head, cylinder, 
piston, rings, small end bearing); 

b. Clutch; 

c. Magneto/generator; 

d. Countershaft sprocket; 

e. Rotary* valve (where fitted); 

f. Oil pump; 

g. Kick-starter; 

h. Shifter shaft and shift linkage. 
Service to the crankshaft, transmission, 

shift drum, or crank and transmission 
bearings will necessitate splitting the 
cases. 


Engine Removal 


JT1/JT2 

1. Drain the transmission oil. 

2. Remove the seat mounting pin and 
pull the seat back and off. 

3. Disconnect the fuel line, remove 
the gas tank mounting bolt, and remove 
the gas tank. 

4. Disconnect the spark plug cap. 
Disconnect the magneto lead wire. 

5. Remove the muffler by unscrewing 
the flange ring nut at the cylinder and 
removing the mounting bolt on the 
frame. The ring nut should be removed 
with a pin wrench. 



6. Remove the gearshift lever. Re¬ 
move the left crankcase cover. Use an im¬ 
pact driver to loosen the phillips head 
case screw s. 

7. Disconnect the drive chain. 
NOTE: If the countershaft sprocket is 
to be removed , bend down the tab on 
the lockwasher and loosen the 
sprocket nut before disconnecting the 
chain. Applying the rear brake will se¬ 
cure the sprocket so that the nut can be 
loosened. 

8. Remove the oil pump cover. Dis¬ 
connect the pump cable. 



Clean the engine thoroughly before re¬ 
moval. 


Removing fhe oil pump feed line (Courtesy Yamaha 
Ini. Corp.) 


Removing the rear engine mounting nuts (Courtesy 
Yamaha lnt. Corp.) 
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9. Disconnect the oil feed line from 
tin* tank Plug tlu* tank outlet to prevent 
oil loss. 

10. Remove the carburetor. 

11. Remove the lour engine mounting 
bolts and remove the engine from the 
frame. 

IJ5T/A 

1. Drain the transmission oil. Discon¬ 
nect the spark plug lead. 

2. Remove the exhaust pipe. The ring 
nut at the cylinder head should be loos¬ 
ened with a pin wrench. 

3. Remove the gearshift lever. 

1. Remove the left crankcase cover. 
Use an impact driver to loosen the phi¬ 
lips head case screws. 

5. Disconnect the wiring at the gen¬ 
erator. 

6. Disconnect the drive chain. 
NOTE: If the countershaft sprocket is 
to he removed, hem/ down the tab on 
the loekwasher and loosen the 
sprocket nut before disconnection the 
chain. Applying the rear brake will se¬ 
cure the sprocket so that the nut can be 
loosened. 

7. Remove the carburetor cover. 
Remove the carburetor. 

8. Disconnect the oil feed line at the 
tank. Plug the tank outlet to prevent oil 
loss. 

9. Disconnect the oil pump cable. 
Remove the clutch cable holder from the 
crankcase. 

10. Pull the air cleaner hose off the air 
cleaner. 

11. Remove the two upper engine 
mounting bolts. Loosen the foot peg 
mounting bolt. 

12. Tilt the engine forward, and dis¬ 
connect the neutral indicator switch. 

13. Remove the footpeg mounting bolt 
and remove the engine from the frame. 



Disronmu ling tin* mMilr.it switch wire (Courtesy 
Yamaha Ini Corp.) 


Piston Port Models 

1 Drain the transmission oil. 

2. Remove the ring nut or bolts, re¬ 
taining springs, and remove tlu* muffler 
assembly. 

3. Remove the gearshift lever. 

4 Remove the left-side crankcase 
cover(s). Use an impact driver on the 
crankcase screws. 

5. Disconnect the clutch cable. 
NOTE: If the countershaft sprocket is 
to be removed, bend down the tab on 
the lockwasher and loosen the 
sprocket nut before disconnecting the 
chain. Applying the rear brake will se¬ 
cure the sprocket .so that the nut can be 
loosened. 
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Removing (lie left crankcase covers (Courtesy Ya¬ 
maha Ini. Corp.) 



Disconnecting the oil pump cable (Courtesy Ya¬ 
maha lut. Corp.) 


6. Disconnect the drive chain. 

7. Disconnect the magneto or genera¬ 
tor wiring either at the snap connector, or 
at the generator terminals on older mod¬ 
els. 

8. Disconnect the neutral switch wire 
if so fitted. 

9. Disconnect the spark plug lead 
from the plug. 

10. Disconnect the compression re¬ 
lease cable on models so equipped. 

11. Remove the oil pump cover on the 
right-side of the engine. Turn the pump 
pulley against its spring, then detach the 
cable from the pulley. 

12. Disconnect the oil pump feed line 
at the oil tank and plug the tank outlet to 
prevent oil loss. 

13. Disconnect the taeh cable. 

14. Disconnect the fuel line at the car- 
huretor. Disconnect the air cleaner hose 
at the carburetor. 

NOTE: On the HT1 , remove the air 

cleaner assembly. 

15. Remove the carburetor cap and 
puli out the slide assembly. Loosen the 
carburetor clamp screw, or loosen each 
securing nut Va turn at a time until loose, 
then remove the carburetor from the 
manifold. 

16. Remove the engine mounting holts 
and lift the engine out of the frame. 

IXSTALLATIOX 
All Models 

Installation is basically the reverse of 
the removal procedure. Note the follow¬ 
ing points: 

1. Engine mounting bolts should be 
firmly secured and checked for tightness 
after a run of a few miles. 

2. Install the drive chain masterlink 
spring clip with the closed end facing the 
direction of chain rotation as shown 

3. Replace any worn or damaged ex¬ 
haust system gaskets. 

4 When installing the carburetor, if it 
is mounted on the manifold with nuts, be 



Disconnecting ||»* tachometer cable Courtesy Ya¬ 
maha Ini. Corp.) 



Engine mounting l>o|ts tor most Emluio models 
(Courtesy Yamaha Int Corp.) 



When installing lhe drive chain masterlink l>e sure 
that the closed end faces lhe direction of chain rota¬ 
tion (Courtesy Yamaha lut. Corp.) 


sure that the O-ring is not pinched be¬ 
tween the carburetor flange and the man¬ 
ifold. Tighten the two flange nuts gradu¬ 
ally and evenly. Do not overtighten. 

5. Bleed the oil pump before opera¬ 
tion. 

6. Be sure that all oil and fuel lines are 
secured with spring clips. 

7. Check chain and cable adjustments 
before operation. 


Top End 

CYUXDER HEAD , 

CYLIXDER, AXD P1STOX 

Removal 

1. Clean the engine thoroughly to re¬ 
move any dirt or deposits. The area 
around the cylinder base is especially im¬ 
portant. Remove the gas tank if neces¬ 
sary. 

2. Remove the spark plug. 

3. Disconnect the exhaust pqx* from 
the cylinder. 

4. On piston port motorcycles, re¬ 
move the carburetor from the cylinder. 

5. Ivoosen the cylinder head nuts or 
holts Va turn at a time in an “X ' pattern 
until they are loose, then remove them 
and their washers 

6. Remove the cylinder head and the 
aluminum cylinder head gasket as well. 

NOTE: The cylinder head may heroine 
stuck to the cylinder due to carbon 
huild-up. In this case , tap around the 
lower edge of head with a plastic mal¬ 
let until the head is free. Do not strik( 
the cooling fins. 
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Removing the cylinder head bolts (Courtesy Ya¬ 
maha lnt. Corp.) 
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Compression release components (Courtesy Ya¬ 
maha lnt. Corp.) 


]. Compression releose volve 

2. O-ring 

3. Gosket 

4. Brocket 

5. Plote 

6. Coble holder 

7. Spring 


8. Lever 

9. Pin 

10. Cotter pin 

11. Nut 

12. Cotter pin 

13. Cover 



Removing the oil feed line banjo screw (Courtesy 
Yamaha lnt. Corp.) 

7. Remove the compression release, 
if necessary. On piston port models, dis¬ 
connect the oil feed line banjo at the cyl¬ 
inder. Wrap a piece of plastic around the 
banjo, bolt, and washers. Secure it with a 
rubber band to prevent the entry of dirt. 
If cylinder securing nuts are fitted, 
loosen each one V 4 turn at a time in a 
cross pattern until they are loose, then 
remove them. 

8. Place the piston at top dead center 
and lift the cylinder off the crankcases 
until there is enough room to stuff a clean 
rag between the cylinder and the cases. 
Pull the cylinder straight up, catching the 
piston with one hand when the cylinder 
is free so that the piston won’t hit the 
studs. 

NOTE: If the cylinder is stuck , it may 
he freed by tapping around the fins 
with a plastic mallet. 

9. Remove and discard the cylinder 
base gasket. Remove all traces of old gas¬ 
ket from the crankcase and cylinder mat¬ 
ing surfaces. 

10. Remove the piston wrist pin snap- 
rings with needlenose pliers. Grasp the 



Removing lhe cylinder mils (Courtesy Yamaha lnt. 

Corp) 



Removing a wrist pin snap-ring (Courtesy Yamaha 
lnt. Com ) 

piston with one hand and push out the 
wrist pin with a suitable drift. If the pin 
will not come out, the piston crown may 
be heated, evenly and gently, with a pro¬ 
pane torch. If the pin still resists, it is ad¬ 
visable to use the shop wrist pin removal 
tool. This consists of a steel band or 
bands which fit around the piston while 
the attached screw' device is used to push 
out the pin. 

11. When the wrist pin is alxnit % in. 
out of the piston, grasp the exposed end 
and pull it out until it is clear of the con¬ 
necting rod. Remove the piston from the 
engine. 

12. Most models are equipped with a 
caged needle small end bearing which is 
a slip fit in the connecting rod. The bear¬ 
ing may be removed to prevent loss. 

CYUSDER HEAD 
Inspection 

1. Maximum allowable cylinder head 
warpage is 0.13-0.15 mm (0.005-0.006 
in.). 

CYLINDER AND PISTON 
Inspection 

1. If the cylinder w alls are scratched, 


hone them and check for condition af¬ 
terwards. 

If scratches or score marks deeper than 
0.03-0.05 mm (0.001-0.002 in.) remain, 
the cylinder should be bored out to the 
next oversize. 

2. To check for w ear of the bore, use 
an inside micrometer and take bore diam¬ 
eter measurements at the following 
points, holding the instrument in line 
with the intake and exhaust ports: just 
below the top edge of the cylinder; just 
above the exhaust port; just below' the 
lower edge of the exhaust port; just above 
the top edge of the cylinder spigot. 
Record the diameters. Then turn the mi¬ 
crometer 90° and take another set of read¬ 
ings at the same points. 

3. If the difference betw'een the high¬ 
est and low'est of these eight measure¬ 
ments exceeds 0.05 mm (0.0019 in.), or 
the difference between any tw'o taken at 
the same level exceeds 0.01 mm (0.00039 
in.), the cylinder should be bored and the 
next oversize piston fitted (see below). 

4. With a micrometer, measure the 
diameter of the piston perpendicular to 
the w rist pin at a point 10 mm above the 
bottom edge of the piston skirt. Compare 
this reading of the piston diameter with 
the smallest of the cylinder bore mea¬ 
surements made earlier. Subtracting the 
piston diameter from the smallest of the 
bore measurements will give the piston- 
to-cylinder clearance. If the measured 
value is more than 0.1 mm (0.0039 in.), 
the cylinder should be bored and the 
next oversize piston fitted. 

If the wear has occured primarily on 
the piston, fitting a new' piston of the 
same original size you have might serve 
to bring the clearance into tolerance. 
This is, how-ever, not often the case. 

5. If the cylinder must be bored, first 
obtain the correct oversize piston and 
rings. Oversize pistons are available in 
two to four oversizes depending on 
model. Sizes range from 0.5 mm (0.02 in.) 
to 1.5 mm (0.060 in.). 

Measure the diameter of the new' pis¬ 
ton, add the correct clearance for your 
model given in the “Piston and Ring 
Specifications” chart at the end of this 
section, and have the piston bored to the 
sum of the two. 

After the cylinder is bored, use a small 
file to put a slight chamfer on the edges of 
all the ports. This is important since rings 
will catch on the edges of unchamfered 
ports. 

Be certain that the bore is cleaned 
thoroughly, and that all foreign matter in 
the area is removed. Coat the bore with' 
two-stroke oil. 

6. There are several types of rings 



Measure the cylinder bore at the four positions shown on the right and in the directions “A” and "B” (Cour¬ 
tesy Yamaha lnt. Corp.) - m _ - 
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having different shaped cross-sections. 
One type, the "plain” type ring, has a 
nearly square cross-section. The other 
two types are the "Keystone" or wedge- 
shaped, and the ”L” shaped rings. These 
latter types are usually used as the top 
ring, although some machines have, for 
example, two Keystone rings or an "L" 
shaped top and Keystone lower ring. 
Single-ring pistons generally have an 
"L" shaped ring fitted. 

7. Check ring side-clearance where 
specified. (Refer to the Specifications 
charts). 

8. Check ring end-gap. Free end-gap 
is specified for some machines and is 
meant to determine whether the ring has 
lost tension or has been deformed 
through use. 

Installed end-gap is checked by insert¬ 
ing the ring about Vi inch into the bottom 
of the bore. Check that the ring is contact¬ 
ing the bore at all points. If not, either the 
ring is deformed, or the bore is worn. 

End-gap specifications are given in the 
charts at the end of this section. 

9. The connecting rod small end 
needle bearing can be removed from the 
rod by hand, on models so equipped. 

10. Needle bearings exhibiting flat 
spots or pitting on the rollers or races 
should be replaced along with the wrist 
pin. 

11. Check the vertical play of the wrist 
pin in the rod small end. There should 
be no noticeable play. Maximum is 0.045 
mm (0.002 in.). If it is in excess of this, 
the bearing and pin should be replaced. 

12. Lightly oil the wrist pin and insert 
it into the piston. The pin should be a 
snug push fit. Note the amount of drag 
on the pin while attempting to push it in 
by hand. If the pin goes in easily, or can 
be easily turned after insertion, either it 
or the piston will have to be replaced. 

13. To cheek for connecting rod 
straightness, fit the piston, minus the 
rings, onto the connecting rod and install 
the wrist pin. Install the clyinder. The 
piston should be dead center in the cylin¬ 
der bore. If moved to either side, it 
should return to the center position after 
the engine is turned over once or twice. 
If it does not, or if it appears to be to one 
side or the other in the bore, the connect¬ 
ing rod is bent 

CYLINDER HEAD , CYLINDER. 

AND PISTON 

Assembly 

I. Assemble the piston and rings. 
Models which use only one keystone or 
"L" shaped ring will have this ring in 
the top groove. 

Models with an "L” shaped ring and a 
keystone ring will have the "L” shaped 
ring in the top groove. 

Models using two keystone rings have 
the rings marked with a number (1 or 2) 
and a letter: "IN,” "2N," etc. The 
number is the ring position. " 1 ” is the top 
ring, and "2” is the bottom ring. 

Models with two plain rings will have 
the chrome-plated ring installed in the 
toil piston groove. 

Due to the (act that the piston grooves 
are shaped to accommodate the shape of 
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After Ixiring, a slight chamfer must he put on tire 
edges nl all jxirts 




Comparison of the plain and “keystone” type piston 
rings and their grooves {Courtesy Yamaha Ini. 
Corp.) 



Cross section of an "L”-shaped ring 

the ring, it is important to install rings in 
their proper locations. 

All rings are installed with the stamped 
mark facing t//>. 

Install the ring expanders, if fitted, on 
the piston. Note that the expanders may 
be different for the top and bottom rings. 

Spread the ring ends with your 
thumbs, while moving the other end of 
the ring down onto the piston. When the 
rings are in their proper groove, align the 
ring ends with the locating pin in the ring 
groove. He sure that the rings are in this 
position when the piston is inserted into 
the bore. 

2. Lubricate the connecting rod small 
end with two-stroke oil. Place the piston 
over tin* rod with the arrow on the piston 
crown pointing toward the exhaust port. 

If the piston is equipped with induc¬ 
tion holes in the piston skirt, make sure 
that they face rearward, toward the intake 
ixirts. Push the wrist pin into the* piston 
until it is located between the snap-ring 
grooves. 



Piston ring expanders may be shajx‘d differently ac¬ 
cording to which position they occupy (Courtesy 
Yamaha Int Corp.) 



Be sure that the ring ends are seated on either side 
of (lie locating pin 



Install the piston so that the arrow on the crown 
points towards the exhaust port (Courtess Yamaha 

Int. Corp ) 

3. Install new wrist pin snap-rings. 

4. Clean off the crankcase mating sur¬ 
face and fit a new cylinder base gasket. 
Check again to ensure that the piston is 
correctly installed and that the ring ends 
are on either side of the locating pins. 

5. Lubricate the piston rings and skirt 
with two-stroke oil. Place the piston at 
top dead center. Move the cylinder down 
over the piston until the piston l>egins to 
enter the bore. Then carefully compress 
the rings with your fingers until they 
enter the bore. Continue moving the cyl¬ 
inder downward until it is seated in the 
crankcase. 

6. If cylinder studs are fitted, install 
the nuts and tighten in a cross pattern in 
increments of 5 ft lbs until the specified 
torque is reached. 

7. Clean off the top of the cylinder. 
Apply some clean oil to both sides of the 
head gasket and install it on the cylinder. 
"Top” is marked on some head gaskets. 

8. Clean the threads of the cylinder 
head bolts or studs. Fit the head and 
tighten the fasteners in a cross pattern in 
increments of 2-3 ft lbs until the proper 
torque is reached. 

9. The remainder of the procedure is 
the reverse of removal. Use new exhaust 
pipe gaskets where applicable. 


Left Crankcase Cover 
and Components 

The following section covers the re- 
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moval, inspection, and installation of the 
magneto or generator (depending on 
model), clutch release mechanism, and 
countershaft sprocket. 

Note the following points: 

1. A puller is absolutely necessary to 
remove the magneto rotor, and-a puller 
bolt is also needed to remove the arma¬ 
ture on generator-equipped models. In 
addition, it may be necessary to use a 
rotor holder to remove the rotor nut on 
magneto bikes. 

2. Electrical tests of the magneto or 
generator components can be found in 
the “Electrical Systems” section. 

LEFT CRANKCASE COVER 

1. Loosen and completely remove the 
shift lever pinch-bolt. Slide the shift 
lever off its splined shaft. 

2. Using an impact driver, remove the 
screws securing the cover. 

3. Remove the cover from the crank¬ 
case. If the cover is stuck, tap it lightly 
with a rubber mallet. If the cover gasket 
is not damaged it may be reused. Be care¬ 
ful not to nick the gasket surface. 

NOTE: On some models, the cover can 
he removed in halves, to expose the 
magneto or the countershaft sprocket. 
It is necessary to remove only the half 
shielding the component to he worked 
on. If only the magneto cover i.s to 
he removed it is not necessary to re¬ 
move the shift lever. 

MAGNETO 

Removal and Installation 



1. Rotor 
2 Chorge coil 
3. Screw 
4 lockwoiher 

5. Spocer 

6. Puller coil 

7. Screw 


8 Lockwoiher 
9. Woiher 

10. Clomp 

11. Screw 

12. Screw 

13. lockwoiher 
14 Woiher 


Magneto-CDl components (Conrte\> Yamaha Inf. Corp.) 





1. On models with a split left-side 
crankcase cover, remove the front hall. 
Remove the whole cover on models with 
a solid cover. 


Removing the magneto rotor nut (Courtes> Yamaha 
Int. Corp.) 

2. Hold the magneto rotor and remove 
the securing nut. It is a normal right-hand 



1. Rotor 

2. Ignition source coil 

3. Screw 

4 Woiher 
5. Timing plote 

6 Sreoker point! onembly 

7 Condemer 

8 Com lubricotor 
9. Screw 

10 lockwoiher 

11. Woiher 

12. Clomp 

13. Screw 
14 Screw 

15. lockwoiher 
16 Woiher 


Magneto components (Courtesy Yamaha lnt. Corp.) 


Removing the magneto rotor (Courtcs> Yamaha Int. 
Corp.) 

thread. An impact driver may be used to 
remove the nut while holding the rotor 
with your hand. Alternately, placing the 
machine in gear and applying the rear 
brake may enable you to remove the rotor 
nut. 

3. If the engine is not in the frame, the 
countershaft sprocket can be secured by 
looping a length of old drive chain 
around it and securing the ends of the 
chain in a vise. Engaging the transmis¬ 
sion will tnen effectively lock the rotor in 
place so that the nut can be removed. 

4. Use the special puller to remove the 
magneto rotor. Back the puller bolt off 
several turns so that the puller can be 
threaded a good way into the rotor. 
Thread in the puller (left-hand thread). 
When it is in as far as possible, hold the 
puller with a wrench and turn the puller 
bolt clockwise until the rotor comes off 
the crankshaft. 

NOTE: If the rotor resists removal, 
tighten the puller holt as much as pos¬ 
sible, then give the end of the holt a 
sharp rap with a hammer, which 
should break it loose. 

CAUTION: Do not strike the rotor it¬ 
self. Do not hit the holt hard enough to 
damage the tapered shaft. Never try to 
pry or otherwise force the flywheel off 
its tapered shaft. Do not strike the ta¬ 
pered shaft as this will mushroom or 
bend the threaded portion. 

5. Remove the woodruff key from the 
shaft to keep from losing it. 
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6. Disconnect the magneto wiring at 
the back of the engine. 

7. To remove the magneto base plate 
complete with coils and points, remove 
the three or four securing screws at the 
perimeter of the plate and lift the plate 
from the engine. 

Inspection 

1. Cheek the rotor for loose hub rivets 
or cracks. Check the inside of the rotor 
and note any scoring which may have 
been caused by contact with the stator 
coil cores It such scoring exists, the 
cause must be determined and remedied. 

2. Check the stator assembly for any 
damage visible to the eye such as scored 
coil core ends, broken or frayed wiring, 
loose coils, etc. 

3. The tapered portion of the crank¬ 
shaft should be smooth and free of cor¬ 
rosion, rust, etc. Finish off any scratches 
or scores with fine emery cloth. Clean the 
area thoroughly. 

4. Check the end of the crankshaft for 
play which would indicate a bad crank 
bearing. This is one thing which wonld 
cause the rotor to strike the coil cores. 

Installation 

1. Installation is the reverse of re¬ 
moval. On some models, the magneto 
plate has slotted mounting holes. Install 
the plate so that the mounting screws are 
centered in the slots. 

2. Do not forget to install the woodruff 
key. Apply some oil or grease to the 
crankshaft taper to facilitate removal next 
time. 

3. Push the rotor on by hand after lin¬ 
ing up the rotor slot with the key. 

4. Use the rotor nut to drive the rotor 
home. Do not strike the rotor. Torque the 
rotor nut to the proper .specification. 

5. Set the ignition timing. 

GENERATOR 
Removal and Installation 

1. Remove the left-side crankcase 
cover. On models so ecpiipped, remove 
only the front half of the cover. 

2. Label and disconnect all generator 
wiring at the stator terminals. 

3. Remove the slotted armature bolt 
securing the points cam and advance 
mechanism to the crankshaft. 

4. Remove the stator securing screws 
at the edge of the stator assembly and 
remove the assembly complete with the 
points and brushes. 

5. Using an armature puller or slide 
hammer, remove the armature from its 
keyed tapered shaft. 



Srtiirc I lit* liming adv.ino* ui'igJits to rctimvc f lie 
armature troll (Conrtrs\ Yamaha hit Corp.) 
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Removing the armature trolt an<l timing advance 
weight* (Courtesy Yamaha hit. Corp.) 



Removing the stator screws (Courtesy Yamaha tut. 

Com) 



Removing the armature (Courtesy Yamaha hit. 
Corp.) 

6. Remove the woodruff key to pre¬ 
vent loss. 

7. Installation is the reverse of re¬ 
moval. The tapered shaft may be lubri¬ 
cated with a very light coat of grease to 
ease future removal. The point gap and 
engine timing will have to be reset. 
When reinstalling the stator assembly, be 
careful not to damage the brushes. 

Inspection 

1. Cheek the brush length and condi¬ 
tion. 

2. There is a mark on the brush in¬ 
dicating minimum length. Replace the 
brushes if worn too short. Three-quarters 
ol the brush contact surface area must 
contact the commutator. 

3. When replacing the brushes, make 
sure that the lead to the positive brush 
does not ground out on the breaker plate 



Clink the cart mui hrushcN for wear. Minimum 
length in usn.tlK marked (Coiirtcvx Yamaha hit 
Corp.) 


or the brush holder. 

4. Clean the commutator of carbon, oil 
and dirt.* The commutator may be pol¬ 
ished with 400 sandpaper or crocus 
cloth. The commutator must be com¬ 
pletely round and devoid of flat sjKits. Do 
not remove excess metal with the sand¬ 
paper. Flat spots may be identified by ir¬ 
regularly shaped darkened areas span¬ 
ning several commutator bars. 

5. Inspect the generator armature for 
wear or scoring of the commutator seg¬ 
ments. If the armature has been rubbing 
against the stator, the cause must be de¬ 
termined. This may be caused by an im¬ 
properly mounted stator, a bent crank¬ 
shaft, damaged crank bearing, etc. When 
the armature rotates it must not touch the 
stator at any point. The commutator may 
be turned on a lathe to remove any out of 
roundness or flat sjxits. A maximum of 2 
mm may be removed from the standard 
40 mm commutator diameter. 

6. After the commutator is turned or 
cleaned, it will be necessary to remove 
metal and carbon deposits between the 
metal commutator bars. Clean the 
grooves with the broken end of a hacksaw 
blade. The groove must be kept square 
shaped. 



Commutator undercut (Courtrsv Yamaha tut. Corp.) 

CAUTION Sever clean a commutator 
groove with a pointed instrument. He 
sure that the groove does not have a 
thin sliver of insulator against one of 
the commutator bars. 

Commutator undercut should he 
0.5-1.0 mm (0.02-0.04 in.). 

CLUTCH RELEASE MECHASISM 
The clutch release mechanism is lo¬ 
cated in the left crankcase cover. This 
mechanism, although seemingly out of 
the way, is subject to a great deal ol grit 
and corrosion carried in by the chain. If 
excessive elTort is necessary to operate 
the clutch, it may be necessary to remove 
and clean the mechanism. 

1. Remove the small mechanism cover 
and then remove the crankcase cover. 
When removing the crankcase cover, be 
careful not to lose the small ball bearing 
in the mechanism. 

2. Disconnect the clutch cable. 

3. Loosen the adjuster locknut and 
turn the adjuster screw out of the cover. 

4. Turn the release mechanism out of 
the crankcase cover. 

5. Clean the mechanism in a solvent 
and reinstall it in the cover. Upon rein¬ 
stallation, lightly lubricate the mecha¬ 
nism with grease. Excessive amounts of 
grease will cause rapid build-up of dirt 

6. Readjust the clutch. 

C(H/STERSHATT SPROCKET 
Removal and Installation 

1. Remove the left crankcase cover, or 
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the rear half of the crankcase cover, if so 
equipped. 

2. Flatten the bent edge of the 
sprocket nut lockwasher with a cold 
chisel. 

3. Holding the sprocket by applying 
the rear brake hard, loosen and remove 
the sprocket securing nut. An alternate 
method of holding the sprocket is to put 
the transmission in First gear and use an 
impact wrench to remove the nut. 


9. On models which have the oil pump 
driven directly off the crankshaft, be sure 
that the pump driveshaft engages its hole 
in the end of the crank If the shaft had 
remained in place when the cover was re¬ 
moved, carefully rotate the oil pump with 
the starter plate while fitting the pump so 
that the oil pump gear engages the shaft 
worm gear. Do not attempt to force the 
cover into place. 


Right Crankcase Cover 
and Components 

Included in the following section are 
the primary drive gear, clutch, gearshifter 
shaft, kick-starter mechanism, rotary 
valve, and tach drive gear. 


CLUTCH 

Removal 

NOTE: If the primary drive (crank¬ 
shaft) gear is to be removed later , it is 
advisable to loosen the primary drive 
Hear nut with the clutch installed 
Stuff a rag between the clutch and pri¬ 
mary gears to lock them in place , then 


loosen the nut. Using impact rather 
than steady pressure on this nut will 
make removal easier. 

Removing the clutch hub nut requires 
some method of holding the hub in place. 
This can be accomplished with a tool 
which may be fabricated by welding a 
hefty handle onto an unused steel clutch 
plate. Other methods which can be used 
are: if the engine is in the frame, engag¬ 
ing the transmission and applying the 
rear brake; if out of the frame, engaging 
the transmission, looping a length of old 
drive chain around the countershaft 
sprocket and locking the ends of the 
chain in a vise; using an impact driver on 
the nut may also be effective. 

1. Remove the right-side cover. 

2. Loosen the clutch pressure plate 
screws gradually and evenly, then re¬ 
move them, the pressure plate, and the 


RIGHT CRASKCASE COVER 
Removal and Installation 

NOTE: The right crankcase cover 

may be removed while leaving the oil 

pump in place if desired. 

I. Remove the kick-starter lever pinch- 
bolt and pull the lever oft the splined 
shaft. 

2. Drain the transmission oil. 

3. Remove the oil pump and carbu¬ 
retor covers. On rotary' valve machines, 
remove the carburetor as outlined in 
“Fuel Systems.” Disconnect the air 
cleaner hose. 

4. Disconnect the oil feed line at the 
oil tank and plug the tank outlet. 

5. Disconnect the oil pump cable from 
the pump and the adjuster holder or ad¬ 
juster from the cover. Disconnect the oil 
pump feed line from the engine. On pis¬ 
ton port models, this is on the cylinder or 
manifold; on rotary valve engines it is 
located in the oil pump compartment (see 
the illustration). Cover the banjo bolt and 
washers with a plastic bag to prevent the 
entry of dirt. 

6. Place a drip pan beneath the cover 
to catch any oil residue. Loosen all of the 
phillips head cover screws with an im¬ 
pact driver and remove them. On some 
models there is a screw in the oil pump 
compartment. Tap around the edges of 
the cover with a plastic mallet to free it, if 
stuck, and remove the cover. Pull off the 
cover gasket. 

7. When installing the cover, use Ya¬ 
maha Bond #5 on both mating surfaces. 

8. It is sometimes helpful to grease the 
kick-starter shaft before installing the 
side cover to minimize chances of ren¬ 
dering the kick-starter shaft oil seal un¬ 
usable. 



Disconnecting the oil pump feed line (rotary valve 
models) (Courtesy Yamaha Int. Corp) 



Clutch assembly (DT25(V360) (Courtesy Yamaha Int. Corp.) 


1. Clutch housing ond primary driven gear 

2. Clutch hub 

3. Clutch steel plote 

4. Friction plate 

5. Steel plote 

6. Pressure plote 

7. Spring 

8. Spring screw 

9. Pushrod 

10. Hub nut 

11. Spring wosher (DT250) 

12. Spring washer (DT360) 

13. O-ring (DT250) 

14. Thrust wosher 

15. Kick-starter pinion gear 


16. Spacer 

17. Thrust wosher (DT250) 
18 Thrust wosher 

19. Pushrod 
20 titter lever 

21. Return spring 

22. Wosher 

23. Oil seal 
24 Beoring 

25. Adjusting screw 

26. Gosket 

27. Adjusting screw locknut 

28. Cable fitting 

29. Pin 

30. Cotter pin 
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clutch springs. 

3 Remove the clutch pushrod. If the 
engine is t»n the bench, note that there is 
a hall Injuring hehim! this outer pushrotl 
which will come out il the engine is 
tilted. 

•1. Hcmo\ e the clutch steel anil friction 
plates on some models. Handle them 
carefully. Note the order of the plates and 
hands as they are removed. All compo¬ 
nents must he installed in the same 
order. 

5 Remove the clutch huh nut using 
one of the methods suggested above. 





HtMiiOMiitt itu* clutch pressure pl.ite screws (Com 
tes\ Yamaha tut Corp.) 



Clutch assemhlv (JTI 2) (Courtesv Yamaha Int. 
Corp.) 


1. Clutch houting ond 
primacy driven geoi 

2. Thrutt wother 

3 Clutch hub 

4 Steel plofe 

5. Friction plole 

6 Pretture plofe 

7 Clutch tpring 

8 Spring tcrew 


9. Puthrod 
10 locknut 
11. lockwother 
12 Spocer 
13. Thrutt wather 

14 Puthrod boll 

15 Puthrod 

16 Kick tforter pinion geor 


6. Remove the clutch huh. Note the* 
presence of any thrust washers or shims 
Ixdiind the huh. 

7. It is now possible to slide the clutch 
housing and gear assemhlv off its shaft. 
Note that there is one or more of the bil¬ 
lowing behind the housing assembly: 
kick-starter pinion gear, thrust washers, 
or needle bearing. These* are very close 
tolerance parts and thev should he kept 
verv clean. 

CAt TIOV \ll thrust n ushers or 
shims in the clutch assembly must he 
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Hemov iiii> (lit* clutc h hul> nut tCourtesv Yamaha tut 
Corp.) 


labeled and installed in their original 
Ideations. In most eases , the uashers 
are not interchangeable. Thickness 
may vary , and if incorrectly installed 
will impair clutch operation. 


Inspection 

1. Re fur to the "Clutch Specifications’* 
chart at the end of this section for individ¬ 
ual models. 

2. Check spring free length and re¬ 
place the set if any spring is 1.0 mm (0.04 
in.) or more under the standard specifica¬ 
tion. 

3. Check friction plate thickness. 

4. Check steel plate vvarpage. Max¬ 
imum allowable vvarpage is 0.2 mm 
(0.008 in.) for 175 ec and smaller ma¬ 
chines before 1975, and 0.05 mm (0.002 
in.) for 175cc and smaller machines 1975 
and later and 250—100 ec hikes, all years. 

5. Remove the hushing from the 
housing and inspect both inner and outer 
surfaces for scoring, scratches, or wear. 
Remove any such imperfections with 
emery cloth or sandpaper. If the damage 


10 



2 Thrutt beoring 

3 Thrutt wather 

4 Clutch hub 
5. Steel plofe 

6 Cuthion ring 

7 Friction plofe 

8 Pretture plate 

9 Clutch tpring 

10 Spring icrew 

11 Puthrod 


12 Puthrod boll 
13. lockwother 
14 locknut 
15. O ring 

16 Kick tlorter pinion geor 

17 Spocer 

18 Thrutt wather 

19 Thrutt wother 

20 Puthrod 


21 Dutt teal 

22 Screw 

23 litter lever 

24 Return tpring 

25 Hook 

26 Oil teol 

27 lifter tcrew 

28 Ad|uttmg tcrew 

29 locknut 
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cannot lie remedied in this way, replace 
the bushing. 

6. Insert the bushing into the housing 
and check for play. If the clearance is ex¬ 
cessive, replace the bushing. If a new 
bushing yields an excess of play, replace 
the housing. The bushing should be a 
smooth press fit; it should rotate easily. 
Proper clearance is 0.009-0.048 in. 
(0.23-1.2 mm). 



Checking lhe hushing for excessive play in ihe 
housing (Courtesy Yamaha Ini Corp.) 

7. Place the bushing on the main- 
shaft. If excessive play is noted here, the 
bushing should be replaced. Normal 
clearance is 0.020-0.060 in. (0.5-1.5 mm). 

A worn or scored bushing will cause 
excessive clutch noise and possibly im¬ 
pair operation. 

8. If, after the above checks are per¬ 
formed, the clutch drags or fails to engage 
completely, check the condition and 
thickness of the thrust washers. If the 
thrust washers are galled or found to be 
too thick because of installation of new 
parts, there will be insufficient end-play 
between the clutch gear assembly and 
the clutch hub. Install new or thinner 
washers. If the thrust washers are too 
thin, excessive end-play will be apparent 
causing too much movement of the clutch 
assembly on its bushing or failure to dis¬ 
engage. 

9. Check the long pushrod inside the 
transmission mainshaft. If may be re¬ 
moved by tilting the engine and letting it 
slide out. Do not lose the ball bearing in¬ 
side the mainshaft (if fitted). Roll the 
pushrod on a flat surface to make sure 
that it is not bent. Replace if necessary. 
Replace the ball bearing if it is dented or 
damaged. 



Checking the hushing for excessive play on the 
mainshaft (Courtesy Yamaha Int. Corp.) 


Installation 

1. The installation of the thrust 
washers in their original locations is criti¬ 
cal. Note that in most clutches, these 
washers are found on either end of the 


Correct 


Incorrect 



Exercise caution when fitting the clutch that the thrust washers are correctly positioned (Courtesv Yamaha 
tnt. Corp.) 


clutch hub bushing. It is possible that a 
thrust washer fitted onto the transmission 
shaft may slip down while the bushing is 
being installed. This will impair clutch 
operation. All thrust components should 
be held in place with bearing grease or 
the like. 

2. Assemble the plates and cushion 
rings (if fitted) onto the hub. Then install 
the hub. Make sure that the cushion rings 
are not twisted during installation. Be 
sure that the hub O-ring (if so equipped) 
is in place. 

3. Late models clutches have modified 
steel plates to reduce clutch noise. The 
plates have a cut-out on the edge with a 
small tab. Install these plates in the fol¬ 
lowing manner: 

a. Install the first steel plate so that 
the tab aligns with the arrow on the 
clutch hub. 

b. Install a friction plate. Install the 
next steel plate so that the tab is about 
60° from the first. 

c. Continue around the clutch, in¬ 
stalling the steel plates so that the tabs 
are spaced apart equally. 

4. When installing the pressure plate, 
the spring screws must be tightened 
gradually and evenly. On late models, 
the pressure plate and clutch hub are 
marked with arrows. The pressure plate 
must be installed so that its arrows align 
with those on the hub. 

5. After installation is completed, ad¬ 
just the clutch and clutch cable as out¬ 
lined in “Maintenance.” 



Install the first steel plate so the cut-out tab aligns 
with the arrow- on the clutch hub. Space the others 
about 60° apart as shown (Courtesy Yamaha lot. 
Corp.) 



A rolled up rag between the clutch and primary gear 
teeth w dl jam the gears so that the primary gear nut 
ean be removed (Courtesy Yamaha lot. Corp.) 


CRAXKSHAFT PRIMARY GEAR 

Removal and Installation 

1. Feed a thick rolled up rag between 
the teeth of the primary gear and the pri¬ 
mary' driven (clutch) gear. This will jam 
the gears and enable the primary gear 
securing nut to be loosened. 

2. Remove the nut and washer and re¬ 
move the gear by prying it off as shown. 
Do not use the crankcase as a lexer point. 

3. Check the shoulder on the gear 
where the crankshaft oil seal rides. If the 
shoulder is galled or has a deep groove, 
replace the gear. 

4. Check the O-ring on the crankshaft, 
if equipped, for damage or stretching. 

Lash Tolerance 

1. If the primary' gear must be replaced 
due to obvious damage, note the lash 
number stamped on the gear. Replace the 
gear with another of the same number, or 
refer to the following specifications. 

2. Lash tolerance is obtained by add¬ 
ing the lash numbers of the primary' drive 
and primary driven (clutch housing) 
gears. If the sum of the two numbers is 
less than the minimum, excessive wear 
w ill occur. If greater, noise will be the 
result. 

ROTARY VALVE 

Removal 

1. Remove the engine side cover, pri¬ 
mary drive gear, and clutch assembly as 
outlined in the preceding sections. 


Lash Tolerance 


Model 

Primary Drive Gear 

Primary Driven Gear 

Lash Tolerance 

DT100C 

80-83 

52-56 

135-137 

DT125C/I75C 

88-92 

52-56 

144 

DT250A/B/C 

2-6 

42-49 

41-44 

DT360A, 400B/C 

23-27 

4d—52 

64-68 
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Hntarv stilw and collar (Cciurtes> Yamaha hit. 
Corp.) 


Primary drive pear assembly and clntcli gear (typi¬ 
cal) (Courtesy Vamalia Ini. Corp.) 

1. Clulch housing and primary driven gear 

2. Primary gear 

3. O-ring 

4 Crankshatl ail seal 

5 Primary drive gear nuf 
6. Spring wosher 


Check the collar for step-wear caused bv the pin 
tCnurtess Yamaha Inf. Cor]).) 


Pnriug olT the pnmars pear Take care not l«> dam- 
ape tin- crankiases or seal (Courtesy Yamaha hit 
Corp.) 


Hemovmp the rotary valve driving pm (Courtesy 
Yamaha lot. Cor]».) 

5. Remove the O-ring from the crank¬ 
shaft and discard it; a new one must he 
fitted on assembly. 

Inspection 

1. The rotary valve must Ik* dost* to 
perfectly flat. If warped, replace it. 

2. Inspect the valve collar for step- 
wear caused by the valve locating pin. 
Replace the collar if wear shows at this 
point. 



Keniov mp the rotary \ ahe cover (Courtesy Yamaha 
lut Corp) 


3. Insert the collar into the valve. If 
play is excessive, replace the collar. 

4. Place the collar onto the crankshaft; 
if play is excessive here, the collar must 
he replaced. 

5. Remove any score marks from the 
collar surfaces with emery doth. 

6. Cheek the cov er oil seal for cracked 
or damaged lips and replace it if neces¬ 
sary. 

7. Replace the locating pin if it is bent 
or damaged in any way. 

Installation 


2. Remove the phillips head Screws 
which hold the rotary valve cover to the 
engine. Carefully remove the valve* 
cover. 

3. Remove the rotary valve and the* ro¬ 
tary valve collar. 

1 Remove the rotary valve locating 
pin from tlu* crankshaft either bv pulling 
it out with pliers or bv tapping it out. 
CAUTION: Take rate not to damage 
the crankcaxe or rotary vain * mating 
uirfaees during this operation. 
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1. The crankshaft and rotary valve* 
cover O-rings' should he* replaced il they 
have* heem disturbed. The valve* cover O- 
ring must he replaced if it will ne> longer 
fit properly in its groove*. 

2. Grease the O-rings thoroughly be¬ 
fore installing them. The* valve cener O- 
ring shuttle! he* se*ateel in the* cover 
groove. The* crankshaft O-ring should he* 
located in the* crankshaft groove*. 

3. Crease* tlu* lips of the* valve cover oil 
se*al he lore installing the* cover. 


KICK-STARTER MECHASISU 

On some moelels it is necessary to rc- 
me>ve tlu* dutch assembly before the 
kick-starter mechanism can he removed. 
'Pile* dutch must Ik* removed to take off 
tlu* kick-starter idler ge*ar. 

Three basic types of kick-starters are 
fitted depending on model and year. 
Refer to the* correct procedure for your 
model. 

Removal and Installation 
Ouii u Type 

This type of kick-starter assembly was 
fitted to most models 1968-1973 except 
for 1971 and later DT and RT machines. 

1. Remove the* kick-starter leve*r and 
the right crankcase cener. 

2. On meielels where the kick-starter 
gear will not de*ar tlu* dutch, remove the 
clutch assembly. 

3. Disconnect the kick-starter return 
spring from the crankcase. 

4. Lift out the* kick-starter shaft and 
gear assembly, noting the* peisitiem e)f any 
thrust washers. The kick-starter mecha¬ 
nism may he disassembled by remov ing 
the circlip at «*ithe*r enel of the shaft. 

5. Te> remove* the idler ge*ar, remove 
the dutch assembly (if still in place). 
Tlie*n re*movc tlu* ielle*r gear circlip and 
sliele* the gear ofT its shaft. 

6. Installation is the reverse of the re¬ 
moval procedure. The wishbone dip pro- 
jectiem must be seated in the crankcase 
recess. 


Non-Constant Mesh Type 

This kickstarter is used on DT100, 125, 
and 175 models as well as late GT ma¬ 
chines. 

1. Remove the kickstarter lever and 
right crankcase cover. 

2. Remove the clutch assembly. 

3. Disconnect the kickstarter return 
spring from the pin. 

4. Rotate the kickstarter shaft coun¬ 
terclockwise and pull it out. Remove the 
idler gear circlip and take the gear off its 
shaft. 

5. Disassemble the shaft by remov ing 
the circlip. 

6. When assembling, install tlu* kick- 
starter gear so the side with the cham¬ 
fered tooth edges faces the return spring. 

7. Install tlu* components on the shaft. 
Temporarily fit the starter crank. Holding 
the shaft stopper vertically, engage the 
return spring with the slot at the end of 
the shaft. Turn the shaft counterclock¬ 
wise about Yt of a turn and push in, mak¬ 
ing sure the return spring engages its pin. 



Dct.u lung the return spring (mm the caw* (Comtesv 
^amalia Ini Cmp ) 
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Kick-starter assembly (Courtesy Yamaha Int. Corp.) 


Removing the kick-starter shaft (ratchet-wheel type) 
(Courtesy Yamaha Int. Corp.) 
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Removing the kick-starter idler gear circlip (Cour¬ 
tesy Yamaha Int. Corp.) 


Ratchet Type 


1. Kick-itarter cronk 

2. Rubber cover 

3. Cronk mount 

4. Pinch-bolt 

5. Detent boll 

6. Stopper spring 

7. Washer 

8. Circlip 

9. Oil seal 

10. Kick-Storfer shaft 

11. Shaft spacer (DT250) 

11. Washer (DT360) 

12. Circlip 

13. Washer 

14. Kick-starter gear 

15. Circlip 

16. Ratchet wheel 

17. Ratchet wheel spring 
1 8. Spring cover 

19. Circlip 

20. Washer 

21. Kick starter return spring 

22. Spring stopper 

23. Spring guide 

24. Ratchet wheel guide 

25. lockwosher 
26 Balt 

27. Bolt 

28. Link (DT360) 

29. Shoft (DT360) 

30. Circlip (DT360) 


Ralchet-wheel type kickstarter assembly (Courtesy Yamaha Ini. Corp.) 


This mechanism uses a ratchet wheel 
to engage the idler gear, and is fitted to 
250-400 cc machines after 1971. 

1. Remove the kick-starter lever and 
the right crankcase cover. 

2. Remove the clutch assembly if the 
kick-starter gear will not clear the clutch 
mechanism. Disconnect the compression 
release cable, if fitted. 

3. Rotate the kick-starter shaft assem- 

6 


lily about 45° and pull the assembly out of 
the crankcase. This will allow the ratchet 
wheel to clear the guide bolted onto the 

1. Kick starter crank 

2. lever 

3. Spring 

4. Wosher 

5. Clip 

6. Rubber cover 

7. Pinch-bolt 
8 Kick-storter shoft 

9. Oil seal 

10. Shim 

11. Circlip 

12. Spring cover 

13. Return spring 

14. Spring guide 

15. Circlip 

16. Retainer 

17. Shim 

18. Kick-starter gear 
1 9. Wishbone clip 
20. Spring stopper 


crankcase as the assembly is withdrawn. 
NOTE: Sot ice the amount of spring 
tension on the kick-starter mechanism. 
The assembly must be installed with 
the proper amount of tension to ensure 
proper disengagement of the ratchet 
wheel. 

4. Disassemble the kick-starter shaft 
and gear assembly by removing the cir¬ 
clips from either end of the shaft. 

5. Removal of the idler gear is ac¬ 
complished by removing the circlip. 

6. Upon installation note that the re¬ 
turn spring fits into the machined groove 
in the end of the kick-starter shaft. 

7. Before inserting the assembly into 
the crankcase, align the marks on the 
ratchet wheel and the shaft. 

8. As the kick-starter assembly is in¬ 
serted, slide the ratchet wheel pawl over 
the ratchet wheel guide and onto the 
stopper attached to the case. Be sure that 
the pawl is in close contact with the stop¬ 
per. Now pull the return spring forward 
and hook it onto its pin. 


Note any .shims l>ehinci the kick-slarter assembly 
when it is removed (Courtesy Yamaha Int. Corp.) 
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Inspection 


All Models 

Follow tlio inspection procedures ap¬ 
plicable to your model. 

1. Cheek the splines on the kick- 
starter shaft. If turn, worn, or splintered 
to the extent th.it they will not hold the 
kick-starter lever in place, replace the 
shaft. 

2. Check the gear teeth on the shaft. 
If any are broken or worn, the shaft 
should be replaced. 

3. Check the condition of the ratchet 
wheel on models so equipped. The in¬ 
side gear teeth should be in good condi¬ 
tion. Replace the gear if they are worn or 
broken. The ratchet wheel should be 
fairly loose on its splines but not so loose 
that it cocks and jams. Make a close in¬ 
spection of the ratchet teeth (on the side 
of the gear). The gear must be replaced if 
these show signs of wear. If they are 
worn, check the condition of the ratchet 
teeth on the kick-starter gear in the same 
manner Replace this gear as well if the 
teeth are worn. 

4. If the kick-starter gear has a plain 
bore, check it for scoring and finish up 
any defects with a fine emery cloth. 
Check that the gear does not have exces¬ 
sive play on the shaft. 

5. Check the kick-starter gear teeth 
for wear, chipping, and other damage, 
and replace the gear if the teeth are dam¬ 
aged. 

6. Inspect the kick-starter idler gear 
in the same ways (Steps 4^5). The idler 
gear must spin freely on its shaft without 
excessive play. 

7. If the early-type kick-starter mech¬ 
anism is fitted, check the inside surfaces 
of the kick-starter gear. If the internal 
splines are worn or chipped, replace the 
gear. 

8. Check the wishbone clip and re¬ 
place it if twisted or deformed. 

9. Check the condition of the kick- 
starter return spring. If the spring lias fa¬ 
tigued or twisted ends, it should be re¬ 
placed. If the kick-starter lever returns 
slowly or fails to return completely, re¬ 
place the spring. 

10. Replace any broken or twisted cir¬ 
clips. 

11. Check the* kick-starter shaft for 
wear in any area a gear rides on. Insert 
the shaft into its bushing. If there is ex¬ 
cessive play, either the* shaft or the bush¬ 
ing should be replaced. 

12. On models with a compression re¬ 
lease, insufficient free-play will cause the 
ratchet wheel to hang up and jam the 
starter mechanism. 

13. On models cquip]X‘d with a 
ratchet wheel, check tin* ratchet wheel 
spring length. It should be* 15.0-17.2 mm. 

TACHOMETER DRIVE GEARS 

Removal and Installation 

1 The tachometer drive n gear may be 
removed from the right crankcase w ith¬ 
out removing the cover. Remove* the bolt 
holding the* C-shaped clamp to the crank¬ 
case 

2 Full the stopper out of the* case, 
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Ratthel wheel guide urew 


m 


lock washer 
Ratchet wheel guide 


- Stopper 


Ctankcate (R H) 


On ratchet-wheel kick-starters, l>e sure to alntii the punch mark on tin* kick-starter shall with that on the 
ratchet wheel. The ratchet wheel pawl must sit on the stopper (Courtesy Yamaha In! Corp.) 



0T 


1. Tach drive gear thafl 

2. Drive gear 

3. Spacer 
4 Shim 

5. Tach driven gear 
6 O-ring 


7 Housing 
6. Oil teal 
9 Stopper 

10. tockwa»her 

11. Balt 


O 
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TRANSMISSION SHlbi^l SHAFT 

The gearshift lever is located on the 
left-side of the engine and is connected 
by a shaft to the shifter mechanism lo¬ 
cated beneath the right crankcase cover. 
The shifter mechanism is accessible for 
service after removing the crankcase 
cover and the clutch assembly. The shift 
drum, forks, etc., are housed in the crank¬ 
case, and the causes must be split to ser¬ 
vice these components. 

Shift shaft mechanisms are different, 
depending on model. 

Refer to the illustrations to determine 
which type your machine is equipped 
with. The ratchet-type is easily identifi¬ 
able because of the gear teeth on the two 
shift levers. 

Removal and Installation 

1. Remove the gearshift lever, the left 
and right crankcase covers, and the 
clutch assembly. 

2. Remove the rubber boot from the 
left-side of the shifter shaft, if fitted. 

3. Remove the shifter mechanism 
cover (left side) if fitted, as on DT100 and 
175. The lever shaft may come of! with 
the cover. Note shim locations on these 
models. 

Remove the circlip(s) from the left-side 
of the shift levers or shifter shaft. On the 
DTI00 and 175, remove the shift levers, 
lever roller, shims and washer from the 
left side. 

4. Remove any circlip from the right 
side of the engine which would prevent 
the shifter shaft and lever assembly from 
being withdrawn. 

5. Disengage the fingers of the spring- 
loaded shift arm from the shift drum (if 
necessary) and pull the shifter shaft as¬ 
sembly out from the right side. 

6. On ratchet-type shifters, remove the 
remaining ratchet gear circlip, disengage 
the fingers of the shift arm from the shift 
drum and pull off the gear. 

7. Installation is the reverse of re¬ 
moval. For ratchet-gear type shifters, en¬ 
sure that the punch mark on the 5-tooth 
gear is positioned as shown. 

Inspection 

Follow those procedures applicable to 
your type of shift mechanism. 

1. Check the splines on the gearshift 
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Ratchet-type shifter: (1 and 2) ratchet gears, (3) shift 
ann {Courtesy Yamaha Int. Corp.) 



Removing the gearshift shaft rubber boot {Courtesy 
Yamaha Int. Corp.) 



Removing the shifter shaft circlip (Courtesy Ya¬ 
maha Ini. Corp.) 



Removing the shifter shaft assembl> (Courtesy Ya¬ 
maha Ini. Corp.) 



Removing the shift lever circlips (Courtesy } umaha 
Int. Corp.) 



Removing the shift shaft (Courtesy Yamaha Int. 
Corp.) 

shaft for wear or splintering, and replace 
the shaft if they are too badly damaged to 
properly secure the gearshift lever. 

2. Check the shaft for a bent condition 
and replace it if bent. 

3. Check the shift arm for Straight- 



Removing the ratchet gear circlip (Courtesy Ya¬ 
maha Int. Corp.) 



Removing the ratchet gear (Courtesy Yamaha Int. 
Corp.) 


ness. Check the shift fingers for straight¬ 
ness, and especially for wear at the tips. 

4. Inspect the shifter return spring and 
replace it if broken, or if the ends of the 
spring show signs of twisting or fatigue. 

5. Check the other springs in the shift 
linkage and replace any that are de¬ 
formed or damaged. There should be no 
free-plav in the linkage. If play exists, 
check for weak or broken springs and 
replace them. 



Double-change shaft shifter mechanism: (I) shift 
arm; (2) shift arm spring; (3) shifter return spring 
(Courtesy Yamaha Int. Corp.) 



Line up the ralchel gears as shown when installing 
ratchet-type shift mechanism (Courtesy Y'amaha Int. 
Corp.) 
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The smaller adjusting screw is used to equalize distance "a" and “a'"; the larger for “b” and "h*” (Cour¬ 
tesy Varna Int. Corp.) 


6. Inspect the shift ami roller and re¬ 
place it if worn. 

Adjustment 

The adjustment procedure will vary ac¬ 
cording to the type of shift linkage fitted. 
Some mechanisms require two adjust¬ 
ments he made, others only one. 

Where a simple double-change shaft 
mechanism is fitted, only one adjustment 
is necessary. Refer to the accompanying 
illustration. Loosen the locknut and turn 
the adjusting screw so that the distances 
"A" and “A'" are equal. 

Where two adjusting screws are fitted 
(one on the shift ami plate and the other 
on the crankcase), adjust as follows: first 
adjust the smaller adjusting screw on the 
shift arm plate so that the distances “a” 
and “a'” as shown in the illustration are 
equal. Then use the crankcase-mounted 
adjuster so that distances "1>” and “b'” 
are equal. 

For ratchet-gear type shifters, proceed 
as follows: 

a. Place the transmission in Second 
or Fourth gear. Check the distance be¬ 
tween the two fingers of the shift arm 
and the shift drum dowel pins. The dis¬ 
tances should be equal. If adjustment 
is necessary, use adjusting screw ‘’A” 
in the illustration to effect equaliza¬ 
tion. 

1). Place the transmission in Third 
or Fifth gear, and hold the shift lexer 
down so that the stop on the shifter 
ratchet gear abuts against the adjusting 
screw “B” in the illustration. Measure 
the gap between the shift arm “C” and 
the drum dowel pin “D.” Shift the 
transmission down one gear to either 
Second or Fourth, hold the shift lever 
down and check the gap again. Use ad¬ 
justing screw “B" if necessary so that 
the gap is equal in both cases. 


Lower End and 
Transmission 


The following section deals with ser¬ 
vice to the crankshaft, transmission, 
shifter assembly (drum), crankcase bear¬ 
ings and seals. Removing the engine 
from the frame and splitting the crank¬ 
cases is necessary to service these com¬ 
ponents. 

CiMrff shift arm 




Adjust tin* shillrr so that distance "A” and "A " are 
equal iCourtcsx Yamaha Int Corp.) 
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Ratchet-type shifter: first adjustment (Courtesy Ya¬ 
maha litl. Corp.) 


srurnxc the craxkcases 

The crankcases split vertically. Before 
beginning, have on hand a complete set 
of engine gaskets, rotary valv e O-rings (if 
applicable), and transmission and crank¬ 
shaft seals. 


Flush 




Ratchet-tv|X‘ shifter: second adjustment (Courtesy 
Yamaha Int. Corp.) 

In addition to special tools needed to 
remove the components already covered, 
ajig is necessary to split the cases.Tapping 
the cases apart is not recommended. 

I Remove the engine from the 
frame. 




O 

• O'vO^ 

o°q‘ 


0 

■ cr 


y*: 




OpO<-‘ 



1. left cronkcaie holf 
2 Right crankcase half 
3. Dowel pin 

4 Boll 

5 Bolt (DT250) 

6. Boll DT250) 

7. Bolt DT360 
B Bolt (DT360) 

9 Bati (DT360) 

10. Engine mounting damper 

11. Spocer 

12. O ring 

13. Clamp 

14. Clamp 

15. Breather 

16 Breother tube 

17 Dram plug 

IB Drain plug goiket 
19. Bearing retainer 
20 Screw 

21. Cover <DT3601 

22. Screw DT360) 


Crruike.Ke assemblies (I)T25(V3G0) (Courtesy Yamaha Int Corp.) 
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2. Remove the top end; remove the 
left and right-side covers, clutch as¬ 
sembly, primary drive gear, electrical 
generator, countershaft sprocket, kick- 
starter shaft and gears, rotary valve (if fit¬ 
ted), etc. Remove the shift linkage com¬ 
ponents. 

3. Remove the neutral stopper holt, 
spring, and plunger. Remove the gear¬ 
shift drum stopper, spring and lever (if 
fitted). Remove the shift guide (if 
equipped). Remove any hearing re¬ 
tainer plates. 


'V 



Removing the neutral stopper )x>ll iCmirtesy Ya¬ 
maha lnt. Corp.) 



Removing the .shift drum stopper (Courtesy Yamaha 
lnt. Cnrp.) 


4. Loosen each crankcase screw or 
holt V\ turn, then remove them. Fit the 
crankcase separating jig to the right case 
half, and tighten the jig bolt, while tap¬ 
ping lightly on the end of the mainshaft 
with a plastic mallet. Separate the cases 
gradually and evenly . Be sure that the jig 
remains perpendicular to the case. 

5. The crankshaft and transmission 
conqxments will remain in the left case 
half. 

6. Remove the one or two shift fork 
shafts hy pulling them out of the case. 

7. The shift forks, drum, and gear 
clusters must he removed and installed 
as a unit. II the transmission is to he dis¬ 
assembled, mark the location of each 
shift fork at this point to facilitate as¬ 
sembly. 



Removing a retainer plate (Courtesy Yamaha lnt. 

Com) 



Crankcase screw locations (Courtesy Yamaha lnt. 
Corp.) 


8. Remove the shift drum cover (if fit¬ 
ted) from the outside of the left crankcase 
half. Remove the drum circlip, washer, 
and keepers. 

9. Tap out the countershaft with a 
plastic mallet while supporting the gears 
and shifter assembly yvith the other hand. 

10. Fit the crankcase splitting tool to 
the left case hall, and use it to press out 
the crankshaft. 





Separating the* crankcases (Courtesy Yamaha lnt 
Corp.) 



Removing the shift fork shafts (Courtesy Yamaha 
lnt. Corp.) 





Removing the circlip (Courtesy Yamaha lnt. Corp ) 

11. Refer to component inspection 
procedures, beloyv, for service yvork on 
the crank, hearings and seals, transmis¬ 
sion or shifter. 

ASSEMBLY 

1. When assembling the cases, note 



Removing the crankshaft from the crankcase (Cour¬ 
tesy Yamaha lnt. Corp.) 


the folloyving points: 

2. Draw the crankshaft into the left 
case half yvith the special puller, yvhile 
holding the connecting rod at TDC. 

3. Assemble the shift forks, drum and 
gear clusters as an assembly. Be sure that 
the shift drum is positioned in Neutral 
yvhile refitting the assembly to the cases. 
The gears and shift assembly must he in¬ 
stalled together. 

4. Coat the mating surface of the left 
case half yvith Yamaha Bond #4. Join the 
cases yvith care. Tighten the crankcase 
screws or holts securely. 

CAUTION: Do not use the crankcase 

screws to force the cases together. 

They should he tightened only after 

the cases have been mated. 

5. Lubricate all crankshaft and trans¬ 
mission hearings thoroughly before in¬ 
stalling the rest of the engine compo¬ 
nents. 



Installing iht crankshaft (Courtesy Yamaha lnt. 
Corp.) 

6. When installing retainer plates, 
drum guide or any other component se¬ 
cured yvith small screyvs, note that these 
screyvs must he firmly tightened. Use an 
impact wrench or thread locking com¬ 
pound. 

CRAXKSHAFT 

1. Crankshafts on all models are 
pressed together. To disassemble any 
crankshaft (yvhich yvould he necessary in 
the event of a bent connecting rod, or 
yvorn big end bearing), a special tool is 
needed. 

2. Lubricate the big end bearing with 
tyso-stroke oil. Rotate the rod sloyvly 
around the crankpin. The movement 
should be smooth and noiseless. 

3. With the crankshaft mounted in a 
jig, and a dial indicator mounted to bear 
against the small end of the connecting 
rod, check the lateral movement of the 
small end. It should not exceed 2.0 mm 
(0.08 in.). If the movement exceeds this 
figure, the con rod big end bearing is 
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worn, and it must be replaced. 

When new, rod small end movement 
should he 0.S-1.0 mm (0.032-0.040 in.). 

4 Check the connecting rod big end 
side clearance, with a feeler gunge 
placed between the rod big end and one 
of the flywheels. Side clearance should 
be 0.4-0.5 mm (0 0lb-0.020 in.). If side 
clearance exceeds this figure for 250-400 
cc machines or 0.6 mm (0.024 in.) lor 
smaller hikes, the crank should be disas¬ 
sembled and inspected for wear to the 
rod, thrust washers, or flywheels. 

5. Mount the crankshaft in a set of V- 
blocks, and attach dial indicators to each 
end of the crank. 

Rotate the crank .slowly, and note the 
indicator readings. The maximum allow¬ 
able run-out is 0.03 mm (0.0011 in.) If 
run-out exceeds this figure, the crank¬ 
shaft is either bent, or the flywheels are 
out of alignment. 

6. The following procedure concern¬ 
ing crankshaft truing should only be un¬ 
dertaken by an experienced mechanic. 

7. The crankshaft 
for eccentricit\ and 



Cranks 


must be checked 
for parallel fly- 



'am; 

dm Int. Corp.) 


1. 

Moinshaft 


2 

3rd geor 

13 Screw 

3 

Clip 

14. Countershaft 

4 

2nd gear 

15 2nd gear 

5 

Shim 

16 1 it gear 

6. 

Pinion ossembly 

17. 1 st gear 

7 

Circlip 

18 Drive gear (11 

8. 

8earing (needle) 

19 Drive gear (2) 

9. 

Plug 

20 Driveshaft 

10. 

Bearing (needle) 

21 Driveshaft pin 

n 

8eoring (ball) 

22. 8oll 

12 

Bearing plate 

23 Shifl spring 


Measnring crankshaft rim-out willi two dial gauges 'w'-' 

(Conrtess Yamaha Int. Corp.) 10 



Measuring big end side clearance (Courtesy Ya¬ 
maha Ini. Corp.) 


.4 




LD 



24 

Circlip 



25 

Shifter head 

32 

Oil seal 

26 

Spring 

33 

Spacer 

2.7 

Shifter rad 

34 

Countershaft sprocket 

28 

Caller 

35 

Lark washer 

29 

Oil seal 

36 

Locknut 

30 

Dnveshaft shim 

37 

Circlip 

31 

8earing ball 

38 

Shifter 


Small end movement is an indicator ofliig end hear¬ 
ing vs ear 
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LT. AT, and CT transmission tCoiirtesx Yamaha In! Corp.) 


10 



!. Maimhoft 12. Strew 23. Circlip 

2. 4lh gear 13. Ball bearing 24. Kick itarter idler gear 

3 Wolher 14. Countershaft 25 Thrust washer 


4 

Clip 


15 

2nd gear 

5 

3rd 

gear 

16. 

Woiher 

6. 

5th 

geor 

17 

Clip 

7 

Circlip 

18. 

5th gear 

8. 

2nd 

gear 

19 

3rd gear 

0 

Needle beoring 

20 

4th gear 

10. 

Pushrad seal 

21 

1st gear 

1 1 

Boa 

ring plate 

22 

Shim 


wheels. The crankshaft flywheels are ec¬ 
centric if one has been rotated slightly 
ahead of the other. The flywheels are 
nonparallel if they lean towards or away 
from each other. 

8. Turn the crank in the jig. If the dial 
gauges do not move the same distance, 
and do not begin and end their move¬ 
ment at the same time, the crankshaft 
flywheels are both eccentric and non¬ 
parallel. In this event, eccentricity must 
be taken care of first. 

9. To correct eccentricity, rotate the 
crank until the drive-side dial gauge in¬ 
dicates the high point of its travel. Stop at 
this point. Imagine a line drawn from one 
of the dial gauge shafts to the other. Mark 
the spot on the drive-side flywheel at the 
spot this line would cross it. Remove the 
crankshaft from the aligning jig, and, with 
the brass hammer, strike this spot on the 


26 Circlip 

27. Spacer 

28. Oil seal 
29 Spocer 

30. Countershaft sprocket 

31. lockwasher 

32. Sprocket nut 


drive-side flywheel smartly. Be sure you 
are holding the crank assembly by the 
generator/magneto-side shaft while do¬ 
ing this. Recheck alignment, and repeat 
this procedure as long as necessary until 
the dial gauge needles begin and end 
their travel at the same time. 

10. Replace the crankshaft assembly in 
the jig, and rotate it until the needles 
reach their highest point of travel. If the 
crankpin lies along an imaginary line 
drawn between the ends of the tw o dial 
gauge shafts, the flyw heels are evidently 
pinched together opposite the crankpin. 

To correct this condition, insert a 
wedge, preferably of w ood or soft metal, 
betw een the flywheels at a point opposite 
the crankpin, and, supporting the crank- 
in one hand, strike the wedge with a 
hammer to spread the flywheels apart. 
Continue until the flywheels are par¬ 


allel within specifications. 

11. If, when checking for parallelism, 
the crankpin was not along or near the 
line drawn between the ends of the dial 
gauge shafts, if it was opposite this line, 
then the flywheels are too far apart, op¬ 
posite the crankpin. In this case, once 
again make a mark on either flywheel 
w here the imaginary line w ould cross it. 
(Note that the crank should be positioned 
so that the dial gauges are at the highest 
point of their travel). Remove the crank, 
and, with the brass hammer, strike the 
flyw heel sharply on the side to bring the 
flywheels closer together. Cheek again, 
and repeat the procedure until crank run¬ 
out is within specification. 

12. Clean the crank assembly thor¬ 
oughly, and oil the big end bearing 
well. 


T RAN SMISSIOX 

1. The gears should not be removed 
from their shafts unless absolutely neces¬ 
sary. If the gears are being removed, be 
sure that each gear, thrust washer, shim, 
and snap-ring is laid out in the order of 
removal so that it can be installed in the 
proper location. 

2. Check each of the gears for chipped, 
broken, or worn teeth. If any gear show's 
evidence of such damage, it should be re¬ 
placed. In addition, the gear w ith which 
it meshes should be replaced as well, 
since it has undoubtedly been over¬ 
stressed. 

3. Check the inner splines on those 
gears so equipped, and replace the gear if 
the splines are worn or broken. Inspect 
the corresponding splines on the shafts. 
Gears with plain bores must show no 
score marks on the bore. 

4. Inspect the engaging dogs on gears 
w hich have them. The dogs must not be 
worn, chipped, or broken. 

5. Inspect the transmission shafts for 
damage to the sprocket nut threads, and 
wear or damage to the clutch gear, or 
sprocket splines. Make sure that the 
shafts are not bent. Inspect the shaft bear¬ 
ings (see below). 

6. Check the transmission gears for ex¬ 
cessive play on their shafts. If play is ex¬ 
cessive, replace the gear. 

7. Replace any bent or distorted snap- 
rings or damaged thrust washers. Re¬ 
placement of circlips which have been 
removed from the shafts is recom¬ 
mended. 

SHIFT DRUM 

Machines using the type of shift mech¬ 
anism in w hich one or two of the shift 
forks ride direetly on the shift drum may 
have the forks removed by removing the 
shift fork cotter pin, pulling out the cam 
follower pin, and sliding the fork off the 
drum. Use new cotter pins w hen assem¬ 
bling. 

1. The shift drum itself should be in¬ 
spected for wear in the shift fork cam fol¬ 
lower pin grooves, wear to the cam plate, 
and scoring or wear of the bearing sur¬ 
faces. 

2. The shift fork shafts should be in¬ 
spected for wear in those areas on which 
the shift forks ride. Roll the shafts along a 
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I IT transmission (Conrtess Yamalm Ini. Corp.) 


transmission, tan he removed from the 
crankcases after taking awa\ am oil seals, 
hearing retainer plates, or snap-rings 
which may l)t* fitted. 

6. Bearing removal may he facilitated 
In gently heating the crankcase with a 
propane torch in the \icinit> of the hear¬ 
ing hoss. Drive out the old hearing, refit 
the retainer, and drive the new one 
straight in with a hearing driver or a 
sturdv block of wood. 

NOTH: Install bearing s am I oil seals 
with the manufacturer's mark\ or 
numbers facinn outward ( i.e ., risible 
after installation ). 

7. Oil seals on hoth the crank and 
transmission shafts should alwav s he re¬ 
placed as a matter of course. Seals can he 
removed hy prying them out of the cases 
with a screwdriver using a block ol wood 
as a leverage point, as shown, or can he 
removed with a hooked tool. Some seals 
are fitted with snap-rings which must he 
removed first. Once removed, seals can¬ 
not he reused for any reason. 

8. Install seals hy pressing them 
straight into place w ith a large block of 
wood or the like. Ensure that the seal is 
not cocked in the case. 



Installing a liearing wilh a I tearing driver Conrtess 
Yamaha fnt Corp.) 


1. Moirnhofl 
2 4th geor 
3. Wother 
4 Clip 
5. 3rd gear 
6 5»h geor 
7. Circlip 
B 2nd gear 
9 Needle bearing 
10 Pmhrod jeol 
11. Boll bearing 


12. Bearing cover plate 

13. Screw 

14. Countershaft 

15. 2nd geor 

16. Wosher 
17 Clip 

18. 5th gear 

19. 3rd geor 

20. 4th geor 
21 1st geor 
22. Shim 


23. Circlip 

24. Kick starter idler geor 

25. ThruO wosher 
26 Circlip 

27. Spacer 
28 Boll beoring 

29. Oil seal 

30. Spacer 

31. Countersholl sprocket 
32 Lockwosher 

33. Sprocket nul 


flat surface to check them for a bent con¬ 
dition. 

3. Check the shift forks themselves. 
Note any wear to the fork bore. Check the 
fingers for bends, or for chipping or wear. 

4. Check the shift fork cam follower 
pins for wear. 

5. Check the shift drum dowel pins. 
BEARISGS ASD SEALS 

1. Bearings can he checked in place. 

2. Lightly lubricate the hearing in 
question with some motor oil and rotate it 
slowly. Movement must he smooth, ef¬ 
fortless, and quiet. 

3. If hearing movement is halting, 
rough, or noisy, or if the hearing shows 
discoloration (due to heat) or obvious 
signs of damage, it should he replaced. 



Chec k ihr shift drum for wear a! the (tearing snr- 
laces, earn mooses, and shift earn (Conrtess Y.minin' 

Ini Corp ) 

4. Crankshaft hearings should always 
he replaced in pairs. 

5. Bearings, either crankshaft or 



Henmving a c rankshaft oil seal (Courless Yamaha 
Ini Corp.) 
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DT, RT transmission (Courtesy Yamaha Ini. Corp.) 


1. 

Moinshaft 

18 

Kick-starter pinion gear 

2. 

4th gear 

19. 

Countershaft 

3. 

Washer 

20. 

Plug 

4 

Circlip 

21. 

2nd gear 

5. 

3rd gear 

22 

3rd gear 

6. 

Washer 

23. 

3rd gear 

7. 

3rd gear 

24 

4th gear 

8. 

2nd gear 

25. 

1st gear 

9 

Washer 

26. 

Washer 

10. 

Circlip 

27. 

Circlip 

11 . 

Shim 

28. 

Circlip 

12. 

Needle bearing 

29. 

Washer 

13. 

Circlip 

30 

Spacer 

14 

Oil seal 

31. 

Shim 

15. 

Shim 

32. 

Ball bearing 

16. 

Boll bearing 

33. 

Oil seal 

17. 

Circlip 

34 

Spacer 
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6 



Sl. ft drum assembly <JT1 2) (Courtesy Yamaha Int. Corp.) 


Oil seal 

y 



«TTW 

S' 


*h 





Wrong 

The seals must be correctly seated in the case as il¬ 
lustrated 



Models using snap-ring bearing retainers must have 
the g.ip m the snap-ring located at the mark on the 
ciankcase (Courtesy Yamaha Int. Corp.) 


01 seal 



R '« h l Wrong 


The lips of the oil seals may Irecome tuistctl when 
their shalts are inserted 


1. 

Shift fork sholt 

8 Shift drum 

15. 

Spring wosher 

2 

Shift fork 

9 Circlip 

16 

Plug 

3 

Shift fork 

10 Dowel pin 

17. 

Shift drum stopper lever ossembly 

4 

Com follower pin 

1 1. locoting pin 

18 

Stopper boll 

5 

Colter pin 

12 Circlip 

19 

Stopper spring 

6 

Circlip 

13 Side plote 

20 

Shift fork shaft 

7 

Plug 

14 Screw 





Shift drum assembh il>5T A» (Courtess Yamaha Int Corp.) 
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9. Before* assembling the eases, Inbri- 
eate the hearings with the type of oil 
usually supplied to it (i.e., either trans¬ 
mission or two-stroke oil). Crease the lips 
of all oil seals before inserting any shafts 
into them. 

10. Models whic h use large snap-rings 
to retain crank bearings may have an in¬ 
dicator mark on the crankcase. The 
open end of the snap-ring must be jxisi- 
tioned at this mark as illustrated. 

11. Bearing retainer plates (w here fit¬ 
ted) must have their securing screws 
tightened firmly. Use an impact wrench 
or thread lacking compound. 

12. When assembling the cases, en¬ 
sure that the shafts do not fold over the 
lips of their oil seals. 


1 Shift drum 

2 Shift fork 

3 Shift fork 

4 Com follower pin 

5 Coffer pin 

6 Dowel pin 

7 locating pm 
8. Circlip 

9 Side plote 
10 Washer 
1 I Screw 


12 Wosher 

13 Keeper 

14 Circlip 

15. Stopper lever ossembly 

16 Stopper boll 

17 Spring 

1 8 Shift drum cover 

19 Goikel 

20 Screw 

21 Screw 

22 Clomp 
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Shill drum assembly (DT 250/360) (Courtesy \amaha Ini. Corp.) 


1. Shift drum 

2. Dowel pin 

3. Side plate 

4. Screw 

5. Stopper plote 

6. Circlip 

7. Plug 

8. Dowel pin 

9. Shift drum neutrol stopper plunger 

10. Spring 

11. Gasket 

12. Stopper bolt 

13. Shift fork 
1 4. Shift fork 

15. Shift fork shaft 

16. Circlip 

17. Com follower pin 

18. Shift fork shaft 
19 Plug 

20. Ratchet shift lever 

21. Spring 

22. Shift arm 

23. Circlip 


© 


© 


1 . 

2 . 

3 


5. 

6 

7. 

8 . 
9. 

10 

11 . 

12 . 

13. 



Crank bearing (86306) 

Oil seal (5W 40 62-10) DT250) 
(SW-38-62-10) (0T360 
Mainshaft ball bearing (86205) (DT250) 
84205)(DT360) 

Countershaft needle bearing 

Oil seal (SD-25 35-7) 

Right crankcase half 
Mainshaft needle bearing 
Countershaft ball bearing (86305) 

Oil seal (SD-35-62-6) 

Oil seal (SDO-14 24 6) 

Oil seal (SW-30 62 10) 

Crank bearing (86306) 

Left crankcase half 




Crankcase, bearings, and seals (DT250/360) (Courtesy Yamaha Int. Corp.) 
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7 


1. Shift fork shaft 

2 Shift fork 

3 Shift fork 

4 Com follower pin 

5 Roller 

6. Cotter pin 
7 Circlip 

8. Shift drum 

9. Dowel pin 

10. location pm 

n. Clip 

12 Side plate 

13 Screw 

14 Washer 

15 Washer 

16 Keeper 
17. Circlip 

1 8. Cover gasket 

19 Caver 

20 Screw 

21 Shift lork shaft 

22. Shift fork 

23. Plug 

24 Stopper lever 

25 Spring 

26. Balt 

27. Neutral stopper bolt 

28 Gasket 

29 Spring 

30 Ball 




1. Shift fork shaft 

2. Shift fork 

3. Shift fork 

4 Roller 

5 Com follower pin 

6. Cotter pin 

7. Circlip 

8. Shift drum 

9. Dowel pin 

10. Side plate 

11. Screw 

12. Shift fork 

13 Com follower pin 

14 Plug 

15 Neutral stopper bait 

16. Gasket 

17. Spring 

18. Stopper plunger 
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Needle bearing 


Bearing (6304) 


Bearing (6303) 


Bearing (6304C3) 



Crankcase, hearings, and seals (AT CT models) (Courtesv Yamaha Int. Corp.) 


Piston 

and Piston King Specifications 



Pifton Wing End-Gap (5) 

Piston Clearance 

Model 

n.m 

•n 

W III 

in. 

JT1/JT2 

0.15-0 35 

0.006-0.014 

0.040-0.045 

0-0016-0.00 IS 

CT Series 

0.15-0 35 

0.000-0.01 ; 

0.035-0.040 

0.0014-0.0016 

1IT1 

0.15-0.35 

0.00(^-0.014 

0.040-0.050 

0 0016-0.0020 

11T1B. HTMXJ) 

LT2, LT3 

0.15-0 35 

0.006-0.014 

0.035-0.040 

0.0014-0.0016 

1J5T, L5TA 

0.15-0.50 

0.006-0 020 

0.040-0.045 

0.0016-0.0018 

DT100A/B 

0 15-0.35 

0.006-0.014 

0.040-0.045 

0.0016-0.0018 

DT100C 

0 20-0.40 

0.008-0.016 

0.010-0.045 

0.0016-0.0018 

ATI, ATI MX) 

AT IB, AT 1C 

0.15-0.35 

0.006-0.014 

0040-0.045 

0.0016-0.0018 

CT1, CT1B. CT1C 

AT2, AT3 

0.30-0.50 

0.006-0.014 

0.040-0 045 

0.0016-0 0018 

DT125A/B 

0 15-0.36 
(top) 
0.30-0.50 
(lower) 

0.006-0.014 

(top) 

0.012-0.020 
(lower) 

0040-0.045 

0.0016-0.0018 

DT125C 

0.20-0.40 

0.008-0.016 

0.035-0.040 

0 0014-0.0016 

CT2, CT3 

0.20-0.40 

0.008-0 011 

0.040-0.045 

0.0016-0.0018 

DT175A/B 

0.30-0.50 

0.012-0 020 

0.040-0.045 

0.0016-0.0018 

DT175C 

0.03-0.50 

0.012-0.020 

0.040-0.045 

0.0016-0.0018 

DTI, DT1BX 

DT1S, DT1C 

DT1E 

0.20-0.40 

0.008-0.015 

0.040-0.045 

0.0016-0.0018 

DT2, DT30 

0.30-0.50 

0.011-0.020 

0.040-0.045 

0.0016-0.0018 

DT250A/B/C 

0 20-0.40 

0.008-0.016 

0040-0.045 

0.0016-0.0018 

RT1, BT1B 

RT2, RT3 

0.30-0.50 

0.011-0.020 

0.045-0 050 

0.0018-0.0020 

DT360A 

0.30-0.50 

0.012-0.020 

0.040-0.045 

0.0016-0.0018 

DT400B/C 

0.30-0.50 

0.012-0.020 

0045-0.050 

0.0018-0.0020 


X MX and GYT kit models, piston ring end-gap—0.4-0.6 mm, 0.016-0.024 in. 
® MX and GYT kit models, piston ring end-gap—0.4-0.5 mm, 0.016-0.019 in. 
(D Installed 
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Piston Ring Side Clearance 




r«»p 


Lou rr 

XbuM 

mm 

tn 

mm 

l»i 

JT1/2, 125T/A 

0 fH-0 OS 

0 OOHV-O.OU32 

0 04-0 OS 

0 0016-0 00 32 

DT100A/U 

(102 0 00 

0 00 V0 0035 

0 0 3-0 07 

0 0012-0 002S 

DTI25A/B 

0 0]-0 00 

0 (K) 1-0 0035 

0 03 0 07 

0.0012-00028 

DT175A/B 

0 07-0 H 

0 002VO 0055 

003-0 07 

0.0012-0.0028 

DT100C 

l)il!3C 

DT175C 

— 

— 

0.113-0 07 

0 0012-0 0028 

1JT250A/B/C 

DT3M)A 

dtiomi/c 

— 

— 

0.03-0.OS 

0 0012-0.0032 


Not applicable 


Piston Ring Free End-Cap Specifications 




/o,r 



Lourr 


M.ul, l 

mm 



mm 


in. 

CT80B/C, CTMM3/C 

7.5 


0 30 

7.5 


030 

DT100A/13 

30 


0.12 

10 


0.16 

DT100C 

6.5 


0.26 

6.0 


0.24 

DT125A/B 

5.5 


0.22 

3 5 


Oil 

DTI25C 

4 5 


0 18 

5,5 


0.22 

DT175A/B 

S.5 


034 

15 


0.18 

DTI75C 

8.5 


0.34 

10 


0.16 

DT250A 

5.5 


0.22 

5.5 


022 

DT25013/C 

5.5 


0.22 

7.0 


0.28 

DT360A 

5.0 


0.20 

5.0 


0.20 

DT400B/C 

11.0 


0 14 

6.5 


0.26 

Clutch Specifications 


Spring Length 


Fnrfinn Tlntr 



f rrr- 
Length 

Minimum 

Cnrnprr ttlriri 

Veil' 

Thu kllfM 

Minimum 

Thu In. « 

V.hM 

mm in 

mn, 

,n 

m 

mm 

.n 

JT 1 . JT2 

34 1 31 

1.0 

0.04 3 

5 0 14 

32 

0 13 

CT1. CTMX 

315 1 21 

1.0 

0 04 3 

5 0 14 

3 2 

0 13 

H I St-rios 

31 1 31 

1 0 

0 04 1 0 0 16 

36 

0 14 

L5T, L5TA 

28.2 1.14 

1 0 

0 04 3 

5 0 14 

32 

0 13 

L I S. ri. s 

31 5 1 24 

10 

0 04 4 0 0 16 

3 6 

0 14 

l)t 100A/B 

1) II25A/B 

DTI 75 A/13 

31 131 

1 0 

0 01 4 0 0 16 

37 

0 15 

DTKK1C 

1)1125C 

DT175C 

1ft l 1 +3 

1 0 

0 04 3 0 0 12 

2 7 

0 11 

AT .md CT Sorios 

31 5 1 24 

1 0 

0.01 10 0 16 

3 6 

0 14 
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Lul )i*ication 
System 

Tlu* lubrication system is virtually 
maintenance-free* except for checks on 
the oil pump cable adjustment, the mini¬ 
mum pump stroke setting (see the “Main¬ 
tenance” section), and pump bleeding 
(necessary’ only if the Autolube tank lias 
run dr>, or ll the oil lines are discon¬ 
nected tor any reason). 


Oil Pump 


The oil pump must never he disas¬ 
sembled for any reason. To do so will 
render the pump unserviceable. If lubri¬ 
cation problems are traced to the pump, it 
must he replaced with a new one. 


REMOVAL ASP IXSTAUATIOX 

1. Remove the oil pump cover. 

2. Disconnect the pump cable from 
the adjusting pulley. Disconnect the oil 
tank-to-pump line and plug it to avoid oil 
loss. 


% 23 

6 ? 22 

£> 21 

2A C 

f<Z> 22 

Q 



1 

2 . 

3 

4 

5 

6 
7 
B. 
9 

10 

n. 

12 

13 


4 

Oil pump yCourtrw V.imalr.i Ini Com 


Pump cote gotket 
Worm tholt 

Worm ihoft outer metal 

0>l teal 

Screw 

Plunger »him 
Ad|u»tmg plot* 

Cover 

Spring wother 
Nut 

Oil teol 
Storter plate 
Cotter pm 


14 Screw 

15. Breather gatket 
1 6 Ball « in 
1 7. Check boll tpring 

18 Noule 

19 Feed line 

20 Clip 

21 Bonjo 

22 Banjo bolt gotket 

23 Bonjo bolt 

24. Clip 

25. line grommet 
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Clutch Specifications 

(cont .) 




Spnnz 


F'*ef*"r P o'r 


Frte- 

Uat*~um 
Co* pT-' •***• 

S*IC 
Th. In, 

e*« 

M— — ■ r. 

7 . 

Undei 

mm » 

ir m 




DTI All 

DT2 A 

DT3 Afl 

36 4 1*43 

1.0 004 

30 

012 

2" 0.11 

DT2.50A 

315 1 26 

1 0 0 04 




DT250B/C 

36 5 I 44 

1 0 004 

3 0 

0 12 

2.7 0 1 i 

RT S erics 

36 4 1 43 

1.0 0 04 

3 0 

012 

2 7 0.11 

DT360A 

31 5 1 26 

1 0 0 04 




DT4*y>B/C 

36 5 1 41 

10 0 04 

3 0 

0 12 

27 on 


General Torque Specifications 

X’ 



Bob 

thfemd 

dm< 

V«f 

£35 




6 

13-14 

10-22 

26-2" 

30 

10 

5 

10 

12-14 

17-1% 

20 

15 

25-30 

30-25 

40-50 

50-60 




L nle&t «rAfn»n« grst-n 





Torque 

Specificat 

ions^ 



MndA 

HfW Cfhmdrr 

"CwT 

f D+*7 

G+mi 

S«tf 

f *— h 

Hvb 

r ■ i m 

dmtfl 

S ut 

rn/jT2 

6-10 - 

— 

— 

— 

— 

GT Senes 

15-1 % - 

— 

— 

30 

30 

HTS«im 

15-1% - 

— 

— 

— 

— 

L5T„ L5TA 

15-IS - 

— 

— 

— 

— 

LT Straw 

I5—1B - 

— 

30 

-30 

— 

AT aad CT S*ne* 

IS—2 % - 

— 

45 

45 

— 

DTIttJA/B 

15-1 b - 

16-33 

22-36 

22-36 

16-33 

DT125A/B 

13 — 1S - 

— 

22-36 

y>-43 

16-23 

DTloA/B 

13-16 - 

16-23 

22-36 

y>-43 

16-33 

DT100C 

DT125C 

DT175C 

14 - 

50 

>2—52 

47-57 

47-65 

DTI Al 

DT2 AD 

DT3.aH 

<D 50-23 

50 

45 

45 

30 

RTSeow 

X* y>->3 

50 

45 

45 

50-65 

DT 250 

DT 360 

DT 400 

15-15 y>-33 

50 

50 

50 

50-65 


"T, 30 rrefw bob— 2~ ft Jbi. % nm boLu —15 ft lb* 

% m ft fci 


3- Disconnect the purnp-to-engirie 

line. This may be either a simple hose fit¬ 
ting or a banjo fitting secured with a 
screw and sealed with gaskets ori either 
side of the banjo. 

CAUTION: If oil pump inlet arid out¬ 
let fitting* are identical . mark the loca¬ 
tion of each hose before disconnecting 
it so that the hook-ujis will be correct 
when the pump is refitted. If banjo fit¬ 
tings are used for the outlet lines, take 
care that the gaskets are not mis- 
plac ed 

4 Remote the securing screws and 
remote the pump. 

5 Coser the oil line ends with small 
plastic bags secured by rubber bands to 
prevent the entry of dirt or other foreign 
matter m the event that the pump will be 
out of the machine for some time. 

6 Check the condition of all oil lines. 
Replace ant that are cracked, tom, or 
which show signs of damage. Check the 
banjo gaskets for condition and replace 
them if cracked 

7 The oil pump mating surface may 
be fitted with either an O-ring or a 
gasket, and this item should be replaced 
each time the purnp is remosed. 

%. Installation is the reserve of the 
disassembly procedure Ensure that all 
hose fittings are correct Do not over¬ 
tighten banjo connection screw s 

9 After installation turn the throttle 
twist-grip from closed to full open. Note 
tfiat the guide pin should not touch the 
adjmtrnent pulley at any point m its 
travel 

10. Before starting the engine, bleed 
the purnp see below , adjust the purnp 
cable arid minimum stroke 

II When replacing the oil pump 
cover, ensure that it does not pinch any 
oil lines, 

BLEEDISC 

As noted above, bleeding the pump is 
necessary any time that the oil pump has 
been remosed from the machine, when¬ 
ever any of the oil lines has been discon¬ 
nected, or if the Autolube tank has been 
drained or run dry 

Before beginning, ensure tfiat the oil 
tank has a sufficient supply of oil 

1 Remove the oil pump cover. Place a 
suitable receptacle beneath the oil 
pump compartment to catch the drained 
oil. 

2 The pump is equipped with a plas¬ 
tic starter plate on one end. This is used 
to bleed the sy stem 



0*1 pump v.r<r» Co* rte-v) \ i 

In' Corp 
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3. Loosen and remove the bleeder 
screw on the pump lxxly. 

4. Open the throttle fully and hold it 
open during the bleeding operation. 

5. With your other hand, turn the 
starter plate in the direction of rotation 
indicated b\ the arrow on the plate. 

6. Continue turning the starter plate 
while observing the flow of oil from the 
bleeder hole. When the oil is completely 
free of air bubbles, replace and tighten 
the bleeder screw. The s\ stem has now 
been bled. 

7. After this operation has been com¬ 
pleted, start the engine and allow it to 
idle for a few seconds while holding the 
oil pump open with the cable. This is 
only necessary on newly rebuilt engines 
to ensure sufficient lubrication during 
the first moments of operation. If the 
pump is held open too long, the plug may 
foul. 

S. After bleeding, check the pump 
minimum stroke and the cable adjust¬ 
ment. 

9. If the bleeding procedure does not 
work (i.e., air bubbles continue to come 
out of the bleeder hole), check for air 
leaks at the hose junctions. With the 
engine running, squirt some clean Auto¬ 
lube oil at the hose connections. If bub¬ 
bles form, there is an air leak at that 
point. 

PUMP OUTPUT CHECK 
The delivery output of the oil pump 
should be measured on models for which 
an output is specified after all other possi¬ 
ble causes of trouble have been elimi¬ 
nated (see “Troubleshooting,” below). 

Needed for this operation are: a labora¬ 
tory tube graduated in cubic centimeters, 
and an extra oil pnmp-to-engine delivery 
line. 

NOTE: This check can he performed 
icith the pump mounted on the hike or 
on a bench . 

1. Cut one end off the extra delivery 
line and slide it over the end of the grad¬ 
uated tube (see the illustration). 

2. Disconnect the oil pump delivery 
line banjo bolt and connect the extra one 
in its place with the graduated tube at¬ 
tached. 

3. Make sure that there is sufficient oil 
in the oil tank, then set the pump at the 
minimum or maximum stroke. 

NOTE: When checking maximum out¬ 
put , turn the pump pulley so that the 
ramp moves along the guide pin to the 
maximum position. Do not push the 
pulley straight into position because 
the plunger stroke may then he longer 
than when in actual operation. 

4. Turn the starter plate 200 resolu¬ 
tions in the direction of rotation indicated 
by the arrow on the plate. Measure the 
amount of oil in the graduated tube, and 
compare this figure with the standard 
value given in the “Autolube Pump Out¬ 
put” chart. 

5. To check at minimum pump stroke, 
reset the pulley to the minimum output 
position, and repeat the operation. 

THOU BEES HOOT IXC 

Before proceeding, first check that the 
oil tank has a sufficient supply of oil. 
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A graduated cylinder and pump feed line is used to 
check pump output manually (Courtesy Yamaha 

Int. Corp) 


1. In the event of piston seizure or 
overheating not caused by component 
failure or incorrect timing or carburetor 
settings, check the oil pump cable adjust¬ 
ment, the oil pump minimum stroke, the 
quality of oil being used (poor quality oil 
will cause this); check that the breather 
hole in the oil tank cap is open or that the 


Autolube Pump Output 



Minimum 
Sfrolr 
(rr fj 

200 ret > 

Mnfimiim 
Sfrolr 
(cc fi 

200 rr i) 

JTl. HT1, JITIB, L5T, 

0.50-0.63 

4 65-5.15 

L5TA 

ATI, AT 1B, AT1C.CTI, 

0.50-0.63 

8.80-9.76 

CT1B.CT1C 

DTI 00 

0.50-0 63 

l 63-5.15 

DTI 25/175 

0.95-1 19 

8 79-9.74 

DTIB, DTIC, DT1E, 

0.95-1.19 

8.80-9.76 

RT1 (late), RTIB 

RT1 (cai|y) 

1.19-1 41 

9.10-10.05 



Rotating the starter plate to check pump output 
(Courtesy Yamaha lnt. Corp ) 


oil tank breather tube (if fitted) is not 
blocked. Check for air in the lines by 
bleeding the pump. Check for air or oil 
leaks in the lines from the tank and to the 
engine. 

2. In the case of excessive smoking or 
oil consumption, check the oil pump 
cable adjustment. Check for leakage at 
banjo fittings, and cracked or broken oil 
lines. Make sure that the oil is of good 
quality. 

3. Check that the oil pump is feeding 
oil to the engine by removing a banjo fit¬ 
ting, turning the throttle twist-grip fully 
open, and turning the starter plate by 
hand in the direction of rotation indi¬ 
cated by the arrow on the starter plate. 
Oil should dribble out of the banjo bolt 
hole. If it does not, either the pump is not 
getting any oil because of an empty tank, 
blocked feed line, or blocked tank 
breather, or the pump is defective. The 
latter would be an extremely rare occur¬ 
rence. 


Fuel Systems 

NOTE: For carburetor theory , compo¬ 
nent inspection , and troubleshooting , 
refer to “Carburetors ” in the General 
Information section. 


Carburetor 


REMOVAL AXD IXSTALI^ATIOX 
Rotary N aive Models 

The carburetor is located beneath the 
cover at the forward end of the right-side 
engine case. 

1. Lift up the rubber carburetor cover. 
Remove the rubber plug on the front of 
the right engine case. Using an impact 
driver, if necessary, unscrew and remove 
the carburetor cover. 

2. Unscrew the carburetor cap and 
pull out the throttle slide assembly. 

3. Shut the fuel petcock off. Discon¬ 
nect the fuel line from the carburetor. 

4. With a screwdriver (slot head) loosen 
the carburetor mounting clamp which is 
accessible through tin* plug hole at the 
front of the carburetor case. 

5. Pull the carburetor off its spigot. 

6. Discoonnect the overflow tube from 
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Removing the starter plunger 


the float bowl. Unscrew the starter 
plunger and pull it out of the carburetor 
body. 

7. Drain the gasoline out of the carbu¬ 
retor before disassembly. 

8. Installation is the reverse of the re¬ 
moval procedure. Be sure that all lines 
are firmly attached and that the rubber 
grommets are properly seated. 

Piston Port Models 

1. Shut off the fuel petcock. Discon¬ 
nect the fuel line at the carburetor. 

2. Loosen the air cleaner clamp screw 
at the carburetor. 

3. Disconnect the overflow tube from 
the float bowl and the breather tube from 
the carburetor body. Slip the breather 
tube out of the holder bn the carbu¬ 
retor body. 

4. Unscrew the carburetor cap and 
pull out the throttle slide assembly. 

5. If the carburetor is bolted to the 
manifold, loosen each of the nuts !4 turn 
at a time until loose, then remove them 
and pull off the carburetor. 

6. If the carburetor is mounted on a 
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Pilot jet 

Floot needle »eot assembly 

Gosket 

Needle jet 

Needle jet set bolt 

Wosher 

O-ring 

Moin jet 

O-ring 

Moin jet cover 

Screw 

lockwosher 

Floot ossembly 

Floot pivot pin 

Floot bowl gosket 

Floot bowl 

Throttle slide 

Needle 

Needle clip 

Spring seot 

Return spring 

Corburetor cop 

Coble odjuster locknut 

Coble odjuster 

Cover 

Spring 

Throttle stop screw 
Spring 

Pilot oir screw 
Storter plunger 
Spring 

Storter lever wosher 
Starter lever 
Plunger cop 
Plunger cop cover 
Floot bowl screw 
lockwasher 
locktob 
O-ring 

Overflow line 

Corburetor flonge bolt 

lockwasher 

Wosher 

Monifold 

Gosket 


Mikuni Y f M24SH carburetor (Courtesy Yamaha Int. 

Corp) 


rubber sleeve intake manifold, loosen the 
manifold clamp screw, and pull the car¬ 
buretor off. Models with a locating slot- 
and-pin to align the carburetor must have 
the carb pulled straight off and not 
twisted or turned while removing. 

7. Drain the gas out of the carburetor 
before disassembly. 

8. Installation is the reverse of the re¬ 
moval procedure. If manifold gaskets are 
fitted, replace them if damaged or if con¬ 
dition is doubtful. On rigidly-mounted 
carburetors, tighten the mounting nuts 
evenly; do not overtighten. 

DISASSEMBLY 
All Models 

Disassembly procedures will yary 


slightly depending on the type of carbu¬ 
retor fitted. 

NOTE: Note the location of all O- 
rings, washers , and gaskets when dis¬ 
assembling the carburetors. Refer to 
the exploded views if necessary. 

If disassembly of the throttle slide as¬ 
sembly is desired, refer to the procedures 
below. If a throttle stop rod is used to ad¬ 
just the idle speed (rotary valve models), 
see Step 1 and following. On all other 
models, begin with Step 2. 

1. The idle speed adjuster screw on 
the carburetor cap has a small cotter pin 
at the top. Removing this pin will allow 
the throttle stop rod to be taken out of the 
bottom of the throttle slide. 

2. Compress the throttle slide against 
the carburetor cap until the end of the 
cable protrudes from the bottom of the 
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Disconnecting the throttle cable 



Removing the fio.it needle 



Removing the main jet cover holt 


slide. Slip the cable end up along the 
slot in the slide until free, then remove 
the spring and the throttle* slide. 

3. Remove the spring seat or circlip 
from the inside of the slide, then turn it 
upside down to remove the needle and 
flip 

NOTE. Do not remote the needle clip 
unless its position is to he changed. 

4. Turn the carburetor upside down. 
On models with a iloat bowl-mounted 
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Removing the float howl 


Mam jet and cover Inilt 

main jet, remove the jet cover bolt and 
the jet. The main jet is unscrewed from 
the end of the bolt if replacement is de¬ 
sired. Remove the four float bow l screws, 
and remove the float bowl carefully. 
NOTE: If the carburetor is old or has 
utter ban disassembled, the float 
boul may be stuck to the gasket l\e a 
plastic mallet to tap around the float 
boul until it is free. Hestraiut should 
be exercised ichilc doing this. 



Pushing out the Hoat pivot pin 


Removing the float howl 

5. On independent-float models, the 
floats will remain in the float howl If re¬ 
moval is desired, remove the clips which 
secure tin* floats to their shafts, and re¬ 
move the floats Push out the float arm 
lever pivot pin In hand or with a small 
punch and remove the float arm lever 
from the carburetor body. 

6. On one-piece float assembly 
models, push out the float pivot pin by 
hand or with a small punch and remove 
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Floals installed (independent float carburetors) 



Removing the needle jet washer 



Removing the float needle 


the float assembly. 

CAUTION: Carefully note or mark the 
top side of one-piece float assemblies, 
since damage could occur if the at¬ 
tempt were made to install the assem¬ 
bly in the incorrect manner. 

7. Remove the float needle. On some 
models, removal of the small needle re¬ 
taining clip is required first. 

8. With a suitable socket, unscrew 
and remove the float needle seat. 

9. Unscrew and remove the main jet 
on carburetors with a main jet mounted 
on the carburetor body. 

10. On carburetors with a float bowl- 
mounted main jet, unscrew and remove 
the needle jet set bolt. The O-ring on this 
bolt must be replaced when the carbu- 




Removing ihe float pivot pin 


Pressing out the needle jel with the soft (eraser) end 
of a pencil 


Removing the starter plunger assembly 
retor is assembled. 

11. The needle jet is of two types, de¬ 
pending on model. If a hex-head is pro¬ 
vided, simply unscrew and remove the 
needle jet in the same manner as the 
main jet. 

If this is not the case, the needle jet is 
recessed into a holder in the carburetor 
body. After removing the main jet or set 
bolt, use a thin knife blade or something 
similar to remove the washer which is 
press-fitted at the bottom of the needle 
jet. 

The needle jet is pressed into the car¬ 
buretor body. To remove it, a wooden 


Removing the needle jet set bolt 


Unscrewing the pilot jel 

dowel should be used as a drift. Tap 
lightly on the needle jet to force the jet 
out of the carburetor. 

12. Unscrew and remove the pilot jet. 

13. If the starter plunger is still in 
place, unscrew the large nut on the car¬ 
buretor body and remove the plunger as¬ 
sembly. 

14. Unscrew and remove the pilot air 
jet. On most models, this is located on the 
side of the carburetor, but on some rotary 
valve models it is threaded into a passage 
just below the carb air intake. 

15. Unscrew and remove the throttle 
stop screw (except rotary valve models). 
Both the pilot air screw and throttle stop 
screws are held in adjustment by small 
springs. Be careful that these are not lost 
when the screws are removed. 
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Ntikuni SH model carburetor (Courtesy Yamaha lot. 
Corp.) 


1. 

Pilot jot 

21. 

Corburetor cop 

2 

Float needle seot 

22. 

Throttle stop screw spring 


ossembly 

23. 

Throttle slop screw 

3. 

Gosket 

24. 

Coble odjuster locknut 

4. 

Needle jel 

25. 

Coble odjuster 

5. 

Needle jet set bolt 

26. 

Cover 

6. 

Wosher 

27. 

Pilot oir screw spring 

7. 

O-ring 

28. 

Pilot oir screw 

8. 

Moin jet 

29. 

Storter plunger 

9. 

Moin jet cover bolt 

30. 

Plunger spring 

10. 

Gosket 

31. 

Storter lever plate 

11. 

Floot 

32. 

Storter lever 

12. 

Floot orm lever 

33. 

Cop 

13. 

Floot orm pivot pin 

34. 

Plunger cop 

14 

Float bowl gosket 

35. 

Cover 

15. 

Float bowl 

36. 

Overflow line 

16. 

Throttle slide 

37. 

Breather line 

17. 

Needle 

38. 

Plofe 

18. 

Clip 

39. 

Screw 

19. 

Spring seot 

40. 

lockwosher 

20. 

Return spring 



ASSEMBLY 




1. The following parts should be* re¬ 
placed each time the carburetor is disas¬ 
sembled: 

a. Manifold gasket and manifold O- 
ring (if fitted); 

b. Float bowl gasket; 

e. Float needle seat gasket; 

cl. Throttle stop rod cotter pin (if 
fitted); 

e. Needle jet set bolt O-ring (if 
fitted); 

f. Main jet gasket (if fitted). 

2. On rotary valve models, assemble 
the throttle slide assembly by first fitting 
the carburetor cap onto the throttle cable. 
Install the throttle stop rod through the 
bottom of the slide and attach it with the 
cotter pin to the top of the idle adjusting 
screw on the carburetor cap. 
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3. Install the needle, making sure 
that the needle clip is positioned in the 
same groove as it was found, unless tun¬ 
ing changes have been made. 

h Install the spring seat, return 
spring, and engage the throttle cable on 
the slide in the reverse of the disassem¬ 
bly procedure. 

5. Install the pilot jet, being careful 
when screwing the jet in that it is prop¬ 
er ly seated. 

6. Install the needle jet. If the needle 
jet is the pressed-in type, install it as it 
was removed with a wooden dowel cl rift. 



Mikuni SS carburetor (DT250/360) 


1 . 

Pilot jet 

20. 

Clip 

2. 

Floot needle scat 

21. 

Spring seal 


ossembly 

22. 

Throttle slide return spring 

3. 

Wosher 

23. 

Clip 

4. 

O ring 

24 

Corburetor cop 

5. 

Needle jet set bolt 

25. 

Gosket 

6 

Needle jet wosher 

26. 

Cable odjuster 

7. 

Moin jet 

27. 

Coble adjuster nut 

8. 

Gosket 

28 

Throttle stop screw 

9. 

Cover bolt 

29. 

Spring 

10. 

Flaot 

30. 

Pilot oir screw 

11 

Floot lever orm 

31. 

Spring 

12. 

Float pivot pin 

32 

Storter plunger 

13. 

Floot bowl gosket 

33. 

Spring 

14 

Floot bowl 

34. 

Storter lever 

15 

Plate 

35. 

Plofe 

16. 

Float bowl screw 

36 

Wosher 

17. 

Needle jet 

37 

Cop 

18. 

Throttle slide 

38 

Cover 

19. 

Needle 





YI6P (Mini-Enduro) carbi 
Ini. Corp.) 

1. Pilot jet 

2. Needle jet 

3. Moin jet 

4 Storter jet 

5. Floot 

6. Gosket 

7. Floot bowl 

8. tockwosher 

9. Floot bowl screw 

10. Corburetor clomp screw 

11. Spring 

1 2. Pilot oir screw 
13. Floot needle 
leot ossembly 
1 4. Throttle slide 
15. Throttle rod 
16 Needle 

17. Storter plunger ossembly 


retor (Courtesy Yamaha 

18. Plunger Spring 
19 Clip 

20. Spring seot 

21. Return spring 

22. Corburetor cop 

23 Throttle stop screw 
spring 

24 Throttle stop screw 
25. Cotter pin 

26 Coble odjuster locknut 

27 Coble odjuster 

28. lockwasher 

29. Screw 

30 Storter rod 

31 Storter knob 
32. Cotter pin 
33 Breother line 


tapping it into its scat. Install the needle 
jet washer. 

NOTE: if this type of iwctllc jot is 
inn/, make sure that it is installed 
with the cutaway at the top of the 
needle jet faring the EXCIS E side of 
the carburetor. 

7. On models with a carburetur- 
moimted main jet, install tl»<* j<*t; tighten 
it seeuieb. On models with the main jet 
in the float bowl, ensure that the jet is 
secured in the cover bolt, then install the 
cover bolt in the float bowl. Fit the nee¬ 
dle jet set bolt on the carburetor body 
A ne\s O-ring should be used on the 
set bolt. 
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Installing the needle jet. The cut-away faces the 
engine side of the carburetor 



Needle jet installation: the primary choke faces the 
intake side of the carburetor 


NOTE: This O-rinx MUST he in flood 

condition if the carburetor is to func¬ 
tion properly. 

8. Install the float needle seat gasket 
on the needle seat, and screw the needle 
seat into the carburetor. Insert the float 
needle into its seat. 

9. On models with a one-piece float 
assembly, position the float assembly 
over the needle, ensuring that the correct 
side faces up. Slip the float pivot pin into 
the holder. 

On models with independent floats, in¬ 
stall each float into the float bowl, being 
sure that the pins on each float are posi¬ 
tioned toward the bottom of the float 
bowl, and that they face inward. Secure 
the floats with the clips. Install the float 
arm on the carburetor. 

10. Adjust the float level if necessary. 
See "Tune-Up.” 

11 Fit a new float bowl gasket. Install 
the float bowl, and install the four phi¬ 
lips head screws, tightening them gradu¬ 
ally, and in an "X” pattern. 

12. Refit the pilot air screw and spring. 
Screw in the pilot air screw until lightly 
seated, then back it off the prescribed 
number of turns given in the "Carburetor 
Specifications” chart at the end of this 
section. This is an approximate setting 
and may have to be readjusted when the 
engine is started. Install the throttle stop 
screw and spring. 

13. Install the starter plunger in the 
carburetor body and secure it. 

14. Install the carburetor on the mani- 



Mikunt SS carburetor (DT400) 


1. Pilot jet 
2 Float needle teof 
3. Woiher 
4 Main jet 

5. Washer 

6. Floats 

7. Float lever arm 

8. Flaot pivot pin 

9. Plug 

10. Float bowl gasket 

11. Floot bowl 

12. Drain plug 

13. O-ring 

14 Tube brocket 


15. Floot bowl screws 

16. tockwosher 

17. Needle jet 

18. Throttle slide 

19. Needle 

20. Needle clip 

21. Needle keeper 

22. Return spring 

23. O-ring 

24. Clip 

25. Cop 

26. Adjuster washer 

27. Adjuster 

28. Adjuster nut 


fold and install the throttle slide as¬ 
sembly. , 

15. Refer to the "Maintenance” and 
"Tune-Up” sections if necessary to ad¬ 
just pilot air and throttle stop screws and 
throttle cables. 

REED VALVE 

The valve must not be handled exces¬ 
sively. Salt from the hands may damage 
the valve. Do not expose it to the sun and 
store it in a cool dry place if it is removed. 

Removal 

I. Remove the carburetor. 


2. Remove the four valve securing 
bolts. 

3. Gently remove the valve assembly 
from the cylinder. Do not pry the valve 
off. 



Removing the reed valve (Courtesy Yamaha Int. 
Corp.) 


Inspection 

1. If the reeds and the stopper plate 
must Ik* removed from the case use the 
cut in the lower corner of the reed and 
stopper plate as a guide to reassembly. 

2. Reinstall the reeds and stopper 
plates in their original locations. 

3. Check the rubber parts of valve for 
cracking and other signs of deterioration. 

4 Inspect the reed petals for signs of 
fatigue cracks. The reeds should seat 
flush against their neoprene seats, or 
nearly so. Apply a suction to the carbu¬ 
retor side of the reed valve: the leakage 
should be very slight. 

5. Clearance between the valve stop¬ 
per and the seat should be about 9 mm 
(0.35 in.). 


L 



Reed salve assembly (Courtesy Yamaha Int. Corp.) 
o. Reed volve c. Ga»kel 

b. Valve case d. Valve stopper 



Apply thread locking compound to the reed screws 
(Courtesy Yamaha Int. Corp.) 

Installation 

1. Apply Lock-Tite® or some similar 
thread bonder to the reed securing 
screws so that thev will not fall into the 
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1st* tlu* i ul-.iw ,t\ as an .ii(i It) installation til ttu* stop¬ 
per 

engine during opci.itioti. Torque tlu* 
st icw s to U 42 ill. ll>s. 

2. Inst.til tlu* \,il\r oircfullx into tlu* 


t'\ Iindt'i .ind tighten tlu* xalve securing 
holts in n cross pattern. 


Fuel Petcock 


1. Tilt* fuel petcock contains a wirt* 
mesli filter which should he* removed and 
cleaned every 2,000 miles or ex cry few 
months. 

2. l* T nscrew the sediment howl ring 
nut afler shutting the fuel off. 

3. Remoxe tlu* filter from the petcock, 
and clean the howl and the filter in a'sol- 
\ ent. 

1 Make suit* that the petcock can fully 
shut off the gas. If leakage is noted when 


Carburetor Specifications 



iw r r 

\t m 

hi 

Air 

Jrt 

Vccillr 

/*» 

Irt A 
\>r dtr 

( ut 

,,, , Air 

ll/of 

, t Srrrir 

(turn* out) 

Starter 

let 

Float 

l.evcl 

III it: 

Y16P 

SO 

07 

2 085 

032-2 

1 5 

38 0 

Pj 

50 

© 

(iTt ( 7 > .tiul r.ulici ) 

Y10P-4 

91 

— 

2 085 

029-1 

1 0 

40 

ite 

90 

© 

OTM\ (71.uk! 

cai Iic-i ) 

X I0P-3 

95 

— 

2 0S5 

029-2 

1.0 

40 

p_. 

90 

© 

l.TI.GTMX (74) 

Y16P-3 

ss 

— 

2.080 

0 19-2 

1.0 

40 

m 

90 

© 

OTSOB/C. 

C.T\l\H/( 

Yl(j|*-3 

90 

2,5- 

3.0 

2.080 

049-2 

10 

38 

2 

90 

23.0 

1 IT 1. IIT1B 

\ M20SC 

S5 

— 

\—6 

*11X3-3 

2.0 

30 

IS 

40 

22 5 

IITIBMX 

\ M21SII 

no 

— 

\—8 

11)117-2 

20 

30 

Pi 

10 

255 

i vi i,vr.\ 

\ \i2osr 

ISO 

20 

()—S 

•II >2-3 

20 

20 

r*i 

40 

22 0 

1 T2 I.T3 

\ M20S11 ( ) 

no 

— 

\ a 

1J13-2 

15 

25 

1 1.. 

30 

21 0 

rmooA/H 

VM22SS 

150 

2.5 

N—t 

11.6-2 

1.5 

25 

1H 

30 

21.0 

DT100C 

VM22SS 

150 

2.5 

N—I 

4L6-2 

1.5 

25 

in 

30 

21.0 

All. AT IB. AT1C 

VM2IMI 

150 

— 

\— 8 

11X3-3 

20 

30 

Pj 

40 

25.8 

VT1BVIX. ATK MX 

X XI26SH 

100 

— 

0-2 

11-15-2 

1 5 

30 

P.* 

40 

25.5 

\T2. AT3 

\ V12-1S1 It C) 

230 

— 

0—6 

5 1 3-3 

2 5 

35 

2 

40 

21 0 

DT125A/H 

VM2ISII 

1 10 

0.5 

0—0 

*ic:2-3 

2 0 

25 

l 1 * 

10 

21.0 

DTI 25 C; 

VM24SI1 

I 10 

0.5 

0—0 

4C.2-3 

2.0 

25 

IS 

40 

21.0 

< ri mu.me: 

X M2 1 Si 1 

150 

— 

N—8 

1D3-3 

20 

10 

pj 

10 

25.8 

ent. cTi 

\ VI24SII 

2 30 

— 

0—6 

1113-2 

2.0 

25 

2 

40 

21 0 

OTI75A/U 

YM24SS 

100 

0.5 

0—2 

504-3 

2 0 

25 

IS 

40 

210 

DT175C 

\ M2lss 

1()0 

0.5 

0—2 

5GI-3 

2 0 

25 

IK* 

10 

21.0 

DTI 

\ M26SII 

150 

0 5 

0—2 

51)1-3 

25 

35 0 

V £ 

60 

14 1 

DUB. DTI s |)l IT 

\V12fiSll 

K»0 

OS 

0-2 

51)1-3 

25 

35 

IK 

60 

14 1 

in ii 

\ x I2lls 11 

(00 

— 

0—2 

5D1-3 

TT 

35 

IS 

60 

14 1 

nil dm 

\ M2(.S|| 

trto 

— 

\— 8 

51)1*7-3 

1 5 

30 

Pi 

00 

14 1 

1(11 

X XI t2s|| 

2io 

— 

0—1 

«I>PI-3 

1 5 

.30 

Pi 

00 

14 1 

in in 

XXI 2SII 

210 


0—1 

OCT 12 

1 5 

30 

IS 

60 

21 4 

b r: Hit 

X XI(2SII 

230 

2 0 

1*—0 

( 1)113-3 

30 

15 

IS 

60 

21 1 

DI2VUV 

X X1.SSS 

1 10 

<7 • 

(>—o 

51)1*7 1 

2 0 

60 

IK 

60 

17 3 

mr>(iB/c 

VM2SSX 

150 

2 5 

0—1 

5F21-I 

3 0 

50 

IS 

60 

17 3 


the petcock is in the “Off position, tlu* 
petcock should he replaced. 

5. Chect the condition of the sediment 
howl gasket, and replace it if damaged. 

fi. Heplace the filter and sediment 
howl. Do not overtighten the howl nut. 
After installation, turn on the petcock 
and check for leaks. 

If water has been getting into the car¬ 
buretor from tlu* gas tank, some or most of 
it can lu* removed by disconnecting the 
fuel line at the carburetor or petcock, 
placing a suitable container underneath 
to catch the gasoline, and turning the pet¬ 
cock to the ‘"Reserve*' position. Letting 
the gasoline run out for several seconds 
in this manner should remove any water 
present around the petcock line inside 
tlu* gas tank. 


Electrical 

Systems 


General Magneto/ 
Alternator Service 


Procedures for the removal and in¬ 
stallation of tlu* magneto flywheel and 
the individual magneto/alternator com¬ 
ponents are in the* “Engine and Trans¬ 
mission'’ section. Removal of one or 
more of these components may he neces¬ 
sary to carry out some of the electrical 
system tests outlined below. 

1. Examine the contact breaker points, 
d equipped, for pitted, burned, or worn 
contact surfaces. Dross tlu* jumits with a 
small file or a wet stone, or replace them 
if necessary. 

2. The contact breaker return spring 
tension should lx* about 24-32 oz on 
road/trail models, and about 35 oz on 
competition machines. Take careful note 
of the* point rubbing block. The points 
should he replaced if the heel of the 
breaker assembly is excessively worn. 

3. A test light or ohmmetor will lx* use¬ 
ful for testing circuit continuity and 
checking for current 

4. Tlu* areas of the magneto hacking 
plate where the coil cores and other com¬ 
ponents are mounted should he cleaned 
with sandpaper to assure good electrical 
contact. 

5. Be sure that the coil core ends are 
not contacting tlu* inner (magnet) sur¬ 
faces of tlu* flywheel rotor If they are, 
check tlu* crankshaft for up-and-down 
movement which would indicate worn 
crankshaft hearings. 

6. Check tlu* flywheel for tracks or 
fractures, and replace it if necessary. 


Component Tests 

Cl Xljivmn MODELS 

DC Voltage Output Test, 

Check and Remedies 

This is a test to see if the generator »s 
producing any current. 
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Carburetor Specifications (cont.) 



T'jl» I 

Mom 

Air 

Senile 

/rri 

Cut 

r,i,.t 

Air Starter 

Float 

Model 

(Mil mill 

J't 

Jet 

Jet 

XV. ille 

A«a,j 

Jet 

Screw let 

l.eecl 

DT360A 

vvuoss 

ISO 

2 5 

0—8 

5EJ8-3 

3.0 

50 

V> 60 

17.3 

DTI 00] VC 

VM32SS 

1G0 

*2,5 

O—S 

GDI 12-3 

3.0 

50 

V, GO 

17,3 


©The numbers in the carburetor t\jx* indie.ile the venturi diameter m millimeters 
© Float level not adjustable 

© The last number in the needle designation is the clip position on the needle counting from the lop groove 
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1 Disconnect the white or red wire 
from the A (armature) terminal, and the 
green or black wire from the F (field) ter¬ 
minal. 

2. Ground the F terminal to the E 
(black) terminal with a jumper wire. 

3. Connect a voltmeter; positive volt¬ 
meter lead to the A terminal and the neg¬ 
ative lead to ground. 



Voltmeter connections lor generator output test 
(Courtesy V.un.ilia Int. Corp.) 


I Start the engine, hut do not rev the 
engine upon starting. Sloicly sj>ced the 
engine up to 2,000-2,500 rpm. Check the 
output on the voltmeter; 6-volt systems 
should produce 7.2-8.2 volts and 12-volt 
systems should put out 13.2-14.5 volts. If 
output is low, the generator must he 
checked. See Step 5 tor further diagnostic 
checks. If output is norma) and the sys¬ 
tem still fails to charge, cheek for loose or 
frayed wiring, bad regulator, bad batten 
connections, or poor connections at con¬ 
necting blocks. If output is too high, 
check the regulator. 

5. Check all brush wire connections. 
Check brush length. The limit line is 
marked. Replace brushes worn to the 
limit line. Make sure that the positive 
carbon brush is properly insulated. 

NOTE: Disconnect the negative brush 
before checking for a positive brush 
shorting. 

a. Check for any dirt, oil, or contami¬ 
nation; 

b. Check for proper continuity be¬ 
tween the armature and field windings, 
terminals M, A, and F. If there is no 



Checking positive brush insulation (Courtesy Ya¬ 
maha Int. Corp.) 


continuity (an olnnmeter will read in¬ 
finity). the coil is broken; 

NOTE: Lift the carbon brushes off the 
commutator before checking field 
it- i tuling res is t ance. 



Checking field coils for continuity Courtesy Ya¬ 
maha Ini Corp.) 

c. Cheek field winding insulation 
with an olnnmeter set at the highest 
scale. Readings between the yoke 
bousing and terminal "A and the >oke 
housing and terminal "F" should be 
infinite (3 megohms or more). 

6. If the preceding tests didn’t reveal 
the problem, perlorm the following 
cheeks on the armature: 

a. Make sure that the mica gaps .ire 
free from any carbon dust that could 
short out the individual liars; 

b. Make sure that the commutator 
surface is clean. If necessary, clean it 
up with a piece of fine emery cloth. 
Remember to remove the dust, 

e. Cheek for continuity between the 
commutator segments and armature 
core. The readings should be infinite. 
There must Ik* a completely open cir¬ 
cuit; 

d. Make sure that continuity exists 
between all the commutator segments. 

e. If the insulation and continuity 
are good, the armature may be short- 


Connector 


Checking for continuity between the commutator 
segments mu! the armature core* (Courtesy Yamaha 
Int. Coni.) 

circuited and must be checked on a 

growler. 

Starter Generator Brushes and Coil 

1. Disconnect the negative starter 
brush and check the positive brush for 
insulation. 

2. Disconnect the voltage regulator 
wiring and lift the positive brushes ofT 
the commutator. Make sure that there is 
contimiitv between terminals “A ' and 
“M.” No reading indicates a broken 
starter winding. 

3. Disconnect the heavy motor wind¬ 
ing wire from the positive brush and 
make sure that the windings are insu¬ 
lated. 

1 With the heavy motor winding wire 
still disconnected from the positive 
brush, make sure that there is an open 
circuit between the “M” terminal and 
ground (at least 3 megohms). 

Voltage Regulator Relay Test 

NOTE: If isolating a problem sourer, 

first ( heck the generator as previously 

described , then check this relay 

1. Check for any loose connections, 
broken solder, dirty points, etc. 

2. Connect the correct voltage batten 
to the regulator coil as shown in the illus¬ 
tration, then insert a flat piece of steel 
into the electromagnetic field. If the steel 
is attracted by the field, the coil is OK. 

3. Check the shunt resistors by con¬ 
necting an ohmmetcr positive lead to the 
“A” terminal and the negative lead to the 
“F” terminal. Manually operate the 
relay—each of the shunt positions should 
show a different resistance. If any of the 
positions indicate infinite resistance, one 
of the shunts is open. 


■While 

•Green To the mam switch 
■ Blacfc 



V 


Voltmeter 

Voltmeter connections for voltage regulator tests (Courtesy Yamaha Int. Corp.) 
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4 Check the soke, core, and point gap 
with specifications. Adjust d necessary. 

5. Cheek the regulator no-load voltage 
In starting the engine, disconnecting the 
wire at regulator terminal ’B, connect¬ 
ing the positive* lead of a voltmeter to the* 
terminal and the- negative h*ael to ground. 
Increase engine sjx*cd te> the* specified 
rpm and che ek the* reading against speci¬ 
fications. Tlu* voltage* can he adjusted l)> 
heneling the* spring hook err turning the* 



\olt.igr irgiitalor adjusting sc rrw C;*>»irles> Ya- 
ni.iii.i till Corp. > 

adjusting screw so that the point pressure 
is increased or decreased. 

NOTE: Increasing the pressure raises 

the voltage. 

Voltage Cut-Out Relay 

NOTE: Check the cut-out relay if the 

generator and voltage regulator relay 

are in good condition. 

1. Check the* relay magnetic fie*lel as 
previously described. 

2. Check and adjust yerke, core, and 
point gap as previously described. 

3. Cheek the relay cut-out voltage in 
the same manner as the* voltage regulator 
relay. 11* necessary, bend the point spring 
hook so that the cut-out voltage meets 
specifications. 

MAGSETO ASD CDl MODELS 
Magneto Assembly 

1. Make sure* that all connections are* 
tight. 

2. Check .ill parts for any oil or water 
spots. 

3. The flywheel magnets eventually 
weaken. If the* points and condenser are 
good, but lighting and spark are weak, 
replace the flywheel or have the magnets 
recharged. 

4. Check the ignition and lighting 
coils loi am signs ol having burnt out, 

i.c., no continuity . 


5. Make sure that the lighting coil 
wires all have continuity with each other. 

Alternator Output 

NOTE: “ Alternator '’ refers to the mag- 
neto/CDl charging coil. 

1. Connect the negative lead of an 
olnnmeter to ground and the positive 
lead to the yellow, green or green/yellovv, 
and green/red wires from the magneto in 
turn. 

2. Turn the key to tin* daytime riding 
position and start the engine 

CAUTION: Sever run an alternator 
equipped model with the battery dis- 
conuected. Sever disconnect tin * bat¬ 
tery r t hen the engine is running. 

3. Run the engine at 2,000 rpm and 
note the voltage reading. On 6Y models, 
the reading should be 7.0-8.0 volts. On 
I2Y models, the reading should be 13-14 

volts. 

4. Run the engine to 7,000-8,000 rpm 
and note the voltage readings. 6Y models 
should read about 8 volts. 12Y models 
should read about 14 volts. 

5. If readings are low, continue with 
component tests, If the components test 
OK, it is possible to increase the charging 
rate (except on some 1973 and all later 
models) by disconnecting the magneto 
green wire from its wiring harness con¬ 
nection, and reconnecting the previously 
unused magneto white wire to the green 
wiring harness wire. 

Alternator Average Amperage Check 

1. Disconnect the rectifier red wire. 

2. Connect a DC ammeter positive 
lead to the red wire and connect the am¬ 
meter negative lead to tlu* red wire con¬ 
nector. 

3. Output at 3,000 rpm should be 
2.8 ± 0.5A—day position; 1.5 ±0.5A'— 
night position. At 5,000 rpm, 3.2 ± 
0.5A—day position, and l.3±0.5A— 
night position. 

Charging Coil Resistance Check 

1. Connect the negative lead of an 
olnnmeter to ground and the positive 
lead to the yellow, green, and green/red 
wires from the magneto in turn. 

2. Read the* resistance of the coil wind¬ 
ings. The olnnmeter selector switch 
should be set to the low scale. 

3. Resistance will vary according to 
model, but will generally be less than 
one ohm. Infinite resistance indicates a 
broken wire, while no resistance may 
mean a short. 


Rectifier 

CAUTION: The silicon rectifier can he 
ruined if it is subjected to overcharg¬ 
ing or reverse battery polarity. Sever 
ret ersc the battery connections and he 
careful not to inadvertently short the 
battery. Do not connect the rectifier di¬ 
rectly to the battery to make a continu¬ 
ity check. 

Silicon Diode Rectifier (3-Wire) 
Continuity Check 

1. Connect the positive lead of an 
olnnmeter to the red rectifier lead. Con¬ 
nect the negative lead to the green and 
then tlu* white rectifier leads The olnn- 
meter should show continuity (about 10 
ohms resistance). Reverse the meter 
leads and there should be no continuity 
(several hundred ohms resistance). 

2. Repeat the above with the ohm- 
meter connected to ground and the 
green, then the white rectifier leads. 


XWttTtS 




Chucking tin* ihrcr-wire rectifier (Courtesy Vani.nlm 
tut Corp.) 

Selenium Rectifier (2-Wire) 

Continuity Check 

Connect an olnnmeter to the rectifier 
wire leads, then reverse the meter leads. 
There should be continuity one way , but 
not the other. Continuity in both direc¬ 
tions or neither signifies a bad rectifier. 



Choc king a two-" ir«* rectifier (Courtesy Yamaha tut 
Corp.) 


Ignition Coil 

1. On battery-ignition machines, 
check primary winding resistance be¬ 
tween the two primary terminals. It 
should be about 4 olnns. 

On magneto-ignition models, primary 
winding resistance is checked between 
the primary wire and the coil bracket. 
Resistance should be 0.6 ohms for the 
250 models, and about I ohm for other 
bikes. 


Adjusting Arm a B 



C--Point Gap 

(-litniil r«4a\ adjustments Comtrsx Yamaha Ini Corp) 


1502 


































































































Yamaha Enduros 


2. On battery-ignition machines, 
check secondary' winding resistance be¬ 
tween one of the primary terminals and 
the spark plug lead. It should be about 
10K ohms. 

Other magneto-ignition machines, 
check secondary winding resistance be¬ 
tween the spark plug lead and the coil 
bracket. It should be about^RK ohms. 



Checking ignition coil resistance iCourtesv Yamaha 

Int. Corp*) 

1. Ohmmetcr 4, Ground 

2. Primary toil resistance value 5. Primary lead wire 

3. Secondary coit resistance value 6. Ignition coil 

3. Scrape some paint off the coil hous¬ 
ing and check continuity between the 
primary winding and the coil housing. 
Resistance should read infinity. If it is 
not infinity, the coil windings are shorted. 

4. Remove the plug cap and position 
the bare high-tension wire about Va in. 
from the cylinder head. Kick the engine 
over and check for a strong bright spark. 

Condenser 

1. Capacitance should be 0.30 mF. 

2. Alter disconnecting the condenser 
lead, check resistance between the lead 
and the condenser casing using the high¬ 


est available scale on the ohmmeter. Re¬ 
sistance must be infinite (more than 3 
megohms). 

Electric Starter Relay 

If the starter motor does not function 
check the following: 

1. Check for proper continuity in the 
starter relay core windings. 

2. Check relay points for cleanliness. 

3. When the points are closed, make 
sure that there is continuity between the 
battery and motor windings. 

NOTE: The starter relay is located 

either on the frame, as a separate unit, 

or icithin the voltage regulator hous¬ 
ing. 

Fulser Coil (CDI Ignition) 

The resistance between the white, 
red/white, and green pulser leads and 
ground is 90 ohms. 

CDI Unit 

The CDI unit or black box cannot be 
tested without the use of a special testing 
unit designed for the purpose. Do not at¬ 
tempt to disassemble the CDI unit. 
There are no serviceable parts in the 
unit Do not subject the CDI unit to 
shock. If either the CDI unit or the igni¬ 
tion coil are relocated, place them in a 
dry, well-ventilated location on the ma¬ 
chine. 

Electrical Wiring Color Codes 

Chassis 

Heel—battery 

Brown— current source wire 

Dmk blue—lighting, switches 


Green (in headlight shell)—losv beam 
Yellow (in headlight shell)—high beam 
Fink—horn 

Light blue—neutral light 
Yellow—stoplight switch 
Green Yellow—front stoplight switch 
Blue/W hite—starter solenoid 
Brown White—turn signal switch 
Dark brown—left turn signal 
Green—right turn signal 

Magneto 

Black—ignition (not ground) 

Yellow—lighting 
Green—daytime charging 
Green Bed—nighttime charging 
White—ignition switch to rectifier 
W hite (Irom magneto)—no connection 
(ircen/Yellow—batters charging 

Starter, Generator 

Orange—ignition 

Black—ground 

Dark green—fields 

White—armature and charging light 

Light green—starter motor 


Mechanical Regulator Specifications 

No Load Adj—15.6-16.5 volts at 2500 rpm 

Yoke Gap (mm)—06-0.7 

Core Chip (nun)—0.1-0.7 

Point Gap (nun)—0.4-0.5 

Coil Resistance—11.2 ohms 

Cut-Out Relay Specifications 

Cul-In Voltage—13 volts 
Yoke Gap (mm)—0.2 
Core Cap (mm)—0.S-1.0 
Point Chip (mm)—0.6-0 8 

Starter Relay Specifications 

Core Gap (mm)—1.3-1.4 
Point Cap (mm)—1.5 

Winding Re.sistnnci-1.5 ± 15 r r ohms 

Activating Voltage—10 volts (minimum) 


Wiring Diagrams 



GTl (Courtesy Yamaha Int. Corp.) 
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Wiring Diagrams 


Front 

liesher |R) Dimmer twitch Flasher switch Horn button 


Speedometer 



Y 

L 

G 

H, 

o~ 

KD 


Lo 


O 

-O 



DG 

| e 7W 

O 

L 

o- 

i-O 


N 




R 

i 

o- 

-0 



0/W 

B 

R 

Br 

L/W 

G 

w 

G/R 

L 

Y 

OFF 

o 

HD 









I 



o 

HD 


o 

HD 




a 


O-HD-j 

-o 

1 

HD 

°T° 



Engine Spark Ignition ooil Breaker Condenser Source coil Fuse Battery Lighting Rectitier 

StOP SWitCh plug coil 

CTSOB/C 


Bdttory circuit 

! R«J 

Common circuit 

Brown 

Magneto (day) circuit 

Green 

Magneto (night) circuit 

Yelinvv 

Light circuit 

Blue 

Horn cir* hi 

.... 

Ldrth circuit 

Black 

Charging circuit 

White 


^-4 
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Wiring Diagrams 


Main switch connecting 


~r€S =" ,\j^t 

|» • m m m ■8'»wn.'WM<« J ■ >- J -- 


Key position 

B-C 

B-L 

B-T 

A-C 


0 

X 

x 

X 

x 

Stop 

I 


X 

X 

X 

Day driving 

n 




-±-J 

Night driving 



L5T/A (Courtesy Yamaha Int. Corp.) 


&•«' tqht (B) 



Front stop switch 


LT2/LT3 ^Courtesy Yamaha lnt. Corp.) 
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Battery Fuse Rectifier Flasher relay Speedometer Stop switch (F) Stop switch |R) Main switch Engine stop switch 
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Wiring Diagrams 



^ < - 


irriooc 
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Spark plug Ignition coil Ground Flywheel magneto Handle switches Neutral switch 
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Front Flasher Lamp 


Rear F lasher Lamp 



DT125A/B 
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Handle switch** (l, H) Tachometer Speedometer Mam awitch Handle switches (R HI 
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Wiring Diagrams 



Br 

Y 

G 

L 

P. 


White 

Brown 


Green 

Blue 

Pink 


DT125C 


Dg Dark green 
G/R Green/Red 
Y/W Yellow/Whit* 
Br/W Brow ruWhite 
tW Bkia/White 
8/W Black/White 
G/Y GreenAeltew 
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Sperk plug Ignition coil Starter dynamo Starter relay Battery Regulator Fuse Stop switch (FI Ground Stop switch (R| 
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Wiring Diagrams 

Flasher pilot Stop 
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Hgh Im* ■'•tftcAlo* r^ht 

12V 2 w 


I » ' 315o4 


‘ i 


Green 


rw^w ifht R^h* 


'r ■ ■ 


N»wt'«i i*gh« 
l 2 Vlw 


Ta>il>ght 

I 2V 7 W 


Wiring Diagrams 


Chart of wire colors 


M 


n,~- l 


Aimituie Circuit 

white 

FMid Circuit 

green 

Earth Circuit 

black 

Common Cifcuit 

brown 

Battery ♦ ) C*fCuit 

red 

L amp C iftuit 

blue 

Horn Circuit 

pink 

Neutral Lamp Circuit 

. sky blue 

Tail Lamp Circuit 

‘ blue 

Ignition Coil Circu'l 

orange 

Stop Lamp Circuit 

^ yellow 

Starter Switch Circuit 

blue-wh.te 

Starter Circuit 

light green 

Flasher Light (Right) Circuit 

da'k grewr 

Flasher Light (Lett) Circuit 

dark brown 

Fl«sher Switch Circuit 

t*0«*v 


light (Right) Stop light 


AT2/AT3 (Courtesy Yamaha hit. Corp.) 


Handle switch 
Htxrf button 



\ Color 
Position 

E B R Br L 

1 . i 1 , 

G w GR LW 

1 1 1 t ■ 

Y 

OFF 

CHOI 


f 

I 

'CHOi 

OO 


D 

6^0 

T c>ioloo 


Chart of wire colors 


Daytime charging circuit 

Night time charging circuit 
Battery (+) circuit 

Ground circuit 

Green 

Green/Red 

Red 

Black 

Front brake stop light circuit 
Rear brake stop light circuit 
Tail light circuit 

Head/Meter light circuit 

^ GreerVYelcnw 
Yellow 
^ Blue 
* Blue(L W) 

Common circuit 

Brown 

Headlight main circuit 

; Yellow 

Headlight sub circuit 

Green 

Horn circuit 

T Pink 

Rectifier circuit 

\ White 
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CTI (Courtesy Yamaha hit. Corp.) 
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Fiasher p.iot i.ght Handle sw.tch Wiring Diagrams 

Horn button 0 ” 

Meier light ^_^. PinK 


High beam mdtca 
Flasher light (Right) 

Q^^aDerk Green 
Meet switch 


Flasher light (Right) 

Dark Green.—— 



' v \ v Cotor | 

Position 'v s J 

1 E 

B 

R 

Br 

L 

G 

W 

GR 

LW 

Y 

OFF i 

'oJ 

b 









I 



O 

io 



o 




0 

L 


Ch 

Oi 

[O 


o 

O 

o 

o 


Tail/stop light 


Chart of wire colors 


Front brake stop switch 

CT2/CT3 (Courtesy Yamaha lnt. Corp.) 


Daytime charging circuit 

Green 

Night time charging circuit 

Green Red 

Battery (+) circuit 

Red 

Ground circuit 

Black 

Front brake stop light circuit 

Green/Yeta* 

Rear brake stop light circuit 

Yellow 

Tail liqht circuit 

Blue 

Head/Meter light circuit 

Blue(LW) 

Common circuit 

Brown 

Head light mam circuit 

Yellow 

Head light sub circuit 

Green 

Horn circuit 

Pink 

Rectifier circuit 

White 

Flasher circuit 

Brown/White 

Flasher light (R) circuit 

Dark Green 

Flasher light (L) circuit 

Dark Brown 



'\ > Color 

Posit lon''-^ 

E 

B 

R 

Br 

G 

w 

Y 

L 

OFF 

o 

o 







1 



o 

O 

O 

O 



It 



o 

O 


O 

O 

o 


Tail/stop lighr 


Chan of wire colors 


Daytime charging circuit 

Green 

Night time charging circuit 

Yellow 

Battery (♦) circuit 

Red 

Ground circuit 

Black 

Front brake stop light circuit 

Green/Yellow 

Rear brake stop light circuit 

Yellow 

Light circuit 

Blue 

Common circuit 

Brown 

Head light main circuit 

Yellow 

Head light sub circuit 

Green 

Horn circuit 

Pink 

Rectifier circuit 

White 


Front brake stop switch 

DT1/DTIB (Courtesy Yamaha lnt. Corp.) 
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Handle switch 
Horn button 


Wiring Diagrams 



Front brake Stop switch 


High bean indicator light 
Ftasher md<aio» tight 


Meter light 




Flasher light (Rig hi 


l 


Head tight 


OtOT 

QtOiO 


oto 


oo 


Silicon rectifier 

/ 


Chart of wire colors 


Flasher Iight(Right) 

—KD 


Daytime cha'g-ng circuit 


G'een 

Night time charging circuit 


G'een/Red 

Battery *+) circuit 


Red 

Ground circuil 


Black 

Front brake stop light circuit 


Green/Yellow 

Rear brake stop hgf -'rcu't 


Yellow 

Tail light circuit 


B ! ue 

Head/Meter ught circuit 


Blued w7 

Common circuit 


Brown 

Head light maim circuit 


Yeiiow 

Head light sub circuit 


Green 

Horn circuit 


Pink 

Rectifier circuit 


Wn.te 

Flasher light(Right)c*rcuit 


Dark green 

Flasher light(left)c<rcuit 


Dark Brown 

Flasher relay circuit 


BrownfWh le 


DT]E/DT2'DT3/RT1B/RT2/RT3 (Courtesy Yamaha Int. Corp.) 
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DT250 DT250A (Cnurtcv\ Yamaha Int Cnrp. ) 
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DT360/DT360A {Courtesv Yamaha Int. Corp.) 



High beam indicator tight 


Meterlight 
1 H 


Front brake stop svwitch 


Head light mam circuit 


Head light sub circuit 

Green 

Horn ciriuit 

Pink 

Re'ctifiec circuit 

1 White 


charging circuit 


Rear brake stop light circuit 


Tail light circuit 


Head/Meter light circuit 


: 


Chart of wire colors 


Green/Red 

Red 

Black 

Green /Yellow 


Silicon rectifier 


Tail/stop light 

y 


Night time charging circuit 
Battery ( +) circuit 
Ground circuit 

Front brake stop light circuit 


Color 

E 8 

R Br l C W CR IW Y 

l y t 1 ; . 4 - 

Portion 

! j 

OFF 

joK)' 

. Li!; 

I 


>-t°. Crr 0 , 4 4— • 

Q 


0-0-0 0-0. OrC 


RT1 {Courtesy Yamaha Int. Corp) 
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Chassis 


Wheels and Brakes 

FROST W HEEL REMOVAL 
ASD ISS7ALIATIOS 

Procedure will vary according to the 
type of forks fitted. 

1 Support tlu* front wheel several 
inches off the ground by placing a crate 
or the like beneath the motorcycle if nec¬ 
essary. 

2. Disconnect the brake cable from the 
handlebar lever, and then from the lever 
on the brake plate. Detach the cable from 
the adjuster if the adjuster is equipped 
with a slot for this purpose. If not, un¬ 
screw the adjuster from the brake plate. 

3. Remove the bolt or screw which se¬ 
cures the speedometer cable, and pull 
the cable out of the hub, ensuring that the 
rubber O-ring on the end of the cable is 
not damaged as this is done. 

4. The front wheel is secured in a 
number of ways depending on model. On 
most lightweights, the axle is held only 
by the axle nut. On others, a pinch-bolt is 
fitted to one fork slider. On larger models, 
an axle cap (secured by two small nuts) 
is used. 

5. Remove the axle nut cotter pm it fit¬ 
ted. Then remove the axle nut. Loosen 
the slider pinch-bolt (if so equipped), 
and/or remove the axle capnuts and the 
axle cap. 

6. Insert a phillips head screwdriver or 
similar tool into the axle and pull it with a 
twisting motion out of the sliders. 

7. Remove the wheel from the forks. 
On some lightweight models, an axle 
spacer on the left-side of the hub pro¬ 
trudes about an inch out of the oil seal. 
This spacer should be oiled lightly and 
then taken out of the seal using a twisting 
motion. If a dust cover is fitted to the hub, 
remove it now to avoid loss during han¬ 
dling of the wheel. 

8. Refer to the wheel component ser¬ 
vice sections below if necessary. Installa¬ 
tion is the reverse of the removal proce¬ 
dure. Ensure that the brake anchor cast 
into the brake plate is engaged with the 
slot on the fork slider. Tighten the axle 
nut securely. Refer to the Chassis 
Torque Specifications" chart at the end of 
this section. Using a new axle nut cotter 
pin is recommended. 

After tightening the axle nut, secure 
the pinch-bolt or axle capnuts. Tighten 
the capnuts evenly so there are even gaps 
on both sides of the axle. 

REAR WHEEL REMOVAL 
ASP ISSTALLATIOS 

Two types of rear wheel assembly are 
fitted. On most models the sprocket and 
the rear wheel arc removed together. On 
some models, the sprocket hub assembly 
is separate and can remain in place on the 
swing ann when the rear wheel is re¬ 
moved. This latter type is fitted to such 
machines as the LT2, DT100, and III 1, 
and is identifiable since a large sprocket 
nut is fitted which secures the sprocket 
assembly to the swing arm. 


I. Hub 

2 Spoke onembly 
3. Rim 

4 Tire 

5 Inner lube 

6 Rim bond 
7. Rim lock 

8 8«oring ipocer 
9. Spocer longed) 
10 Wheel beoring 

II. Oil »eol 

12 Wheel bearing 

13. Circlip 

14. Thruit waiher 

15 Speedometer d 

16 Drive geor 
17. Broke plote 

18 Brake cam 

19 Com »him 

20 Oil »eal 



21. Broke ihooi 

22. Broke »hoe return ipring 

23. Broke lever 

24. Boll 

25. Nut 

26. lockwoiher 

27. Waiher 

28. Speedometer geor 

29. Thruit wo»her 
30 O ring 


31. Buihing 

32. Oil teal 

33. Stopper ring 

34. Axle 

35. Collar 

36. Dutt cover 

37. Spocer 

38. Waiher 

39. Axle nut 
40 Cotter pin 


Front wheel assembly (Courtesy Yamaha tnl. Corp.) 


1. On machines with sprockets bolted 
to the wheel, disconnect the drive chain. 

2. Remove the brake anchor cotter pin. 

Remove the brake anchor nut and bolt 
and detach the anchor from the brake 
plate. 

3. Unscrew and remove the brake rod 
adjuster nut. Depress the brake lever and 
disconnect the brake rod from the brake 
plate lever. Remove the spring and place 
it along with the adjuster nut and clevis 
pin fitting in a safe place. 

4. Loosen the nut on each chain ad¬ 
juster. Back off the chain adjuster bolts or 

nuts to allow some frce-play in tlu- rear m<)Val prot . e( | lm .. On models with sepa 
wheel. 



W 

(Courtesy Yamaha tnl. 


5. Remove the rear axle nut cotter 
pin, the rear axle nut, and tap out the axle 
using a plastic mallet or pull it out with a 
twisting motion. 

6. After the axle is removed, remove 
the axle spacer on the right-side of the 
wheel, and the right-side chain adjuster. 
Full off the brake plate and remove it 
from the machine. Full the wheel as far as 
possible to the right and remove it. On 
some models it may be necessary to lean 
the motorcycle to the left while removing 
the wheel. 

7. Installation is the reverse of the re¬ 


rate sprockets, ensure that the driving 
tabs on the sprocket assembly are 
engaged with the slots in the hub’s rub¬ 
ber dampers. On other models, install the 
chain masterlink spring clip facing the di¬ 
rection of chain rotation. Adjust chain 
tension and the rear brake in that order. 
Tighten the axle nut securely. Torque the 
axle nut to the values given in the 
“Chassis Torque Specifications chart at 
the end of this section. 

BRAKE SERVICE 

Front and Hear Brakes 

I. Brakes can be inspected in place 


1514 









Yamaha Enduros 




Rear wheel assembly (Courtesy Yamaha Int. Corp.) 


on the brake plate. 

2. Inspect the linings for wear. There 
should be at least 0.03 in. (0.77 mm) of 
lining material left (measured at the lin¬ 
ing’s thinnest point) or the shoes must be 
replaced. 

3. Inspect the linings for scoring or 
grooves. 

Be sure that there is no oil or grease 
present on the linings. Oil-impregnated 
linings must be replaced. 

4. If the linings are usable, rough up 
the surface with sandpaper. Then clean 
the linings thoroughly with alcohol or 
lacquer thinner. Clean the brake drum 
with the same solvent. 

5. To disassemble the brake plate, 
simply grasp each shoe and fold them 
toward the center of the brake plate as 
shown. They may be installed using the 
same method. 

6 . Remove the brake springs. Re¬ 
move the brake lever pinch-bolt and pull 
the lever off the splined brake camshaft. 

7. Push the brake cam out of the 

plate from the outside using hand pres- 5 

sure or by tapping with a plastic mallet. 6 

Note the presence of any shims on the 1 

cam and be sure they are in place when 
the brake plate is ressembled. Remove 
the dust seal from the brake plate. 

8 . Check that the brake lever pinch- 
bolt is not bent. This can easily happen il 2 
it is overtightened. Replace any bolts in 
this condition. InsjK’ct the brake lever 
splines and replace the lever if these are 
worn or torn. 


22. Reor sprocket 

23. lockplote 

24. Sprocket bolt 

25. Oil seol 

26. Axle nut 

27. Lockwosher 
28 Adjuster bolt 

29. Locknut 

30. Broke onchor 

31. Broke onchor bolt 
10 

t 

22 

37 


32. Nut 

33. Nut 

34. Wosher 

35. Coffer pin 

36. Cotter pin 

37. Drive choin 

3B. Broke lever return spring 

39. lever clevis pin 

40. Adjusting nut 

41. Lockwosher 


Removing the brake shoes from the brake plate 

9. Inspect the splines on the brake 
cam. These should be in good condition. 
Check that the brake cam is not bent and 
that it can rotate freely in the brake plate 
passage. If it will not, use a fine grade of 
sandpaper on the camshaft and the sur¬ 
face of the brake plate passage. 

10 . Clean the cam thoroughly in a sol¬ 
vent to remove any old grease, rust or cor¬ 
rosion. Use sandpaper or emery cloth to 
polish the cam. Clean oft any residue, 
before reassembly, smear the cam with 
chassis grease. 

11 . Inspect the brake plate for cracks 
or fractures, and replace it if necessary. 

12. Check the condition of the brake 
springs, noting any twisted or fatigued 
hooks. Replace any broken, rusted, or old 
springs with new ones. 

13. Clean all parts thoroughly with a 
suitable solvent, making a special effort 
to remove the dust and built-up dirt from 
the brake plate. 


14. When reassembling the hub, note 
the following points: 

a. Ensure that the brake cam is lu¬ 
bricated with chassis grease and that 
any shims which were on the cam are 
in place; 

b. The use of new dust seals is rec¬ 
ommended; 

c. Lubricate the brake shoe pivot 
points with a little grease; 

d. Install the shoes as on removal. 
Hook them together with the springs, 
and fold them down ov er the brake cam 
and pivot. 

Brake Drums 

1. Upon disassembly of the hub, in¬ 
spect the brake drum surface for condi¬ 
tion. The drums must be clean and free 
from score marks or rust. 

2. Rust can be removed from the drum 
surface with sandpaper. Polish the sur¬ 
face until it is shiny, then clean it 
thoroughly. 

3. Alcohol or lacquer thinner can be 
used to remove dirt or deposits from the 
drum. 


4 The drum should be checked for 
concentricity. An out-of-round condition 
is usually noticeable as an on-off-on feel¬ 
ing when the brake is applied while rid¬ 
ing. With the wheel assembly mounted 
on the machine, spin the wheel while ap¬ 
plying the brake very lightly. The rub¬ 
bing noise of the brakes against the drum 
should be heard for the entire revolution 
of the wheel. 

5. An out-of-round condition and most 
scoring can be removed by having the 
drum turned on a lathe. 

SPROCKET ASSEMBLY 

The rear sprocket assembly consists of 
the sprocket, sprocket hub, bearing, and 
rubber dampers. 

Removal and Disassembly 

On models with the type of sprocket as¬ 
sembly which remains on the swing arm 
when the w'heel is removed, proceed as 
follows: 

1 . Disconnect the drive chain. Un¬ 
screw the large sprocket hub nut and re¬ 
move the assembly from the swing arm. 
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1. Hub 

2. Spoke ossembly 

3. Rim 

4. Tire 

5. Inner tube 

6. Rim bond 

7. Beoring spacer 

8. Spocer flonge 

9. Wheel beoring 

10. Wheel beoring 

11. Oil seol 

12. Broke plote 

13. Broke com 

14. Broke shoes 

15. Return spring 

16. Broke lever 

17. Bolt 
IB. Axle 

19. Axle collor 

20. Choin adjuster 

21. Sprocket hub 
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2. Bend down the tabs on the sprocket 
bolt locking plates. Unscrew the bolts, 
and remove the sprocket from the hub. 

3. To remove the bub bearing, first re¬ 
move the sprocket shaft by tapping it out 
from the sprocket side of the hub. Use a 
plastic mallet or wood block so that the 
sprocket shaft threads will not l>e dam¬ 
aged when struck. 

4. Take off the sprocket shaft collar by 
band, then the dust seal (fitted to late 
models). 

5. Use an elbow-shaped tool to pry out 
the oil seal. If the oil seal is damaged on 
removal, as is likely, a new one must be 
fitted. 

6. Remove the circlip on the inside of 
the hub. Drive the hearing out toward the 
sprocket side of the hid) with a suitable 
drift. 

On models in which the sprocket as¬ 
sembly and rear wheel are removed 
together: 

1 Pull the sprocket assembly out of 
the rear wheel. 

2. Bend down the locking tabs on the 
sprocket bolts and remove the bolts. 

3. Remove the sprocket from the hub. 

4. Remove the sprocket hub dust seal. 
Pull out the collar. 

5. Pry out the oil seal out with a screw¬ 
driver or elbow-shaped tool. 

6. Remove the large circlip from the 
wheel side of the sprocket hub. 

7. Drive out the sprocket hub hearing. 

Inspection 

I For bearing inspection and lubrica¬ 
tion, refer to “Wheel Bearings,” below. 

2. Check the condition of the sprocket. 
If the sprocket is warped, or if the 
sprocket teeth are worn or hooked, the 
sprocket should be replaced along with 
the chain and the engine sprocket. 

3. Check the condition of the sprocket 
bolts and the locking plates. Replace any 
lxdts with rounded heads, stripped 
threads, or those which are bent or 
cracked. Bolts must be tightened se¬ 
curely upon installation. It is also recom¬ 
mended that they be secured with a 
thread locking compound. The locking 
plates must not have fatigued or cracked 
edges, since these are used to lock the 
l>olts in place. Replace the plates if dam¬ 
aged in any way. 

4. Check the condition of the oil seal 
and replace it if the lips are damaged. 

5. Inspect the sprocket shaft for bro¬ 
ken or stripped threads. 

6. Check the condition of the rubber 
dampers in the wheel hub. These take up 
any driveline shocks when the clutch is 
released and have an important effect on 
chain and sprocket life. Replace any 
damper which is crushed or damaged In 
instances where the damper is a tight fit 
in the hub, some engine oil or dishwash¬ 
ing liquid can be used to facilitate re¬ 
moval and installation. 

Assembly 

1. Assembly is the reverse of the disas¬ 
sembly procedure. 

2. Lubricate the l>earing as descrited 
in “Wheel Bearings,” below. The bear¬ 
ing should Ik* driven into place with a 
hearing driver or a suitable substitute. 
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Removing the sprocket hub assembly (Courtesy Ya¬ 
maha I ul. Corp) 

3. Grease the lips of the oil seal lie fore 
installation. The seal should be pressed 
into the hub with care. 

WHEEL BEARINGS 

Removal of the wheel bearings neces¬ 
sitates removing the hub oil seals. These 
should be replaced with new ones upon 
reassembly. In addition, a drift with a 
hooked end should be used to remove 
the bearings. Refer to the illustration. 
Clean the outside of the hub before re¬ 
moving the bearings. 



Wheel liearing assembly (Courtesy Yamaha Int. 
Corp.) 

Disassembly 

1. Remove the wheel and take out the 
brake plate. 

2. Remove the speedometer drive 
mechanism from the hub if fitted. Re¬ 
move any dust covers, seals, or axle 
spacers fitted to either side of the hub. 

3. Pry out the hub oil seals using a 
small screwdriver, or, preferably, an 
elbow-shaped tool. 

4. Using the bearing removal tool, or a 
suitable substitute, engage the hole 
drilled into the bearing spacer. Striking 
the removal tool with a hammer will 
drive out one wheel bearing. Alternately, 
a straight punch may be used to remove 
the bearing. Move the spacer to one side 
as shown in the illustration and tap out 
the bearing. 

5. Take out the bearing spacer and 
spacer flange. Drive out the other bcar- 

NOTE: On some models, especially 
high mileage machines, the huh should 
he heated gently with a propane torch 
in the vicinity of the hearing bosses 
to facilitate removal. 

Inspection 

NOTE: The following hearing inspec¬ 
tion checks refer to the sprocket huh 
hearing as well as wheel hearings. 



Hooked tool used lor removing wheel InNirings 
(Courtesy Yamaha Ini. Corp.) 



1. Clean the bearings, washers and 
spacer tube in a suitable solvent, remov¬ 
ing all of the old grease. At this point, it 
would be wise to clean out the hub as 
we 11. 

2. Check the bearing bosses in the bub 
for scuffs, cracks, or distortion. If they are 
in any way damaged, the hub must be re¬ 
placed. 

3. Check the condition of the steel 
washers and the spacer and replace if 
damaged. 

4. Apply a few drops of light oil to the 
bearing, and spin it. The bearing must ro¬ 
tate smoothly and freely. Any roughness 
or binding in rotation will necessitate a 
new tearing 

5. Note that tarings must lx* replaced 
in pairs. 

Assembly 

1. Obtain a good grade of wheel bear¬ 
ing grease to lubricate the wheel tear- 

i»gs. , , 

2. Pack the grease in the bearing. 

3. Heat either side of the wheel hub 
with a propane torch as on removal of the 
bearings. Place one of the hearings in the 
hub, and make sure that it is seated. Use a 
bearing driver or a block of wood to in¬ 
stall the bearing. Center the tearing in 
the bearing tess. then strike the drift 
sharply until the tearing is seated. 

NOTE: Bearing must he driven 
straight into the huh. Do not attempt 

to force in a cocked hearing. 

4. Fit the spacer flange and spacer, and 
install the other wheel tearing. 
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5. Press in new oil seals on both sides 
of the hub. 


Front Forks 


REMOVAL AND INSTALLATION 

1. Remove the front wheel. 

2. Remove the front fender. 

3. Loosen the pinch-bolts on the lower 
triple clamp. If equipped, loosen the 
pinch-bolts on the upper triple clamp. 

4. Remove the fork filler caps on mod¬ 
els without upper triple clamp pinch 
bolts. Loosen them on other models. 

NOTE: It may be necessary to loosen 

and pivot the handlebars out of the 

tray for clearance. 

5. Slip the tubes out of the triple 
clamps. On some models, the top of the 
fork tubes is tapered and may be stuck in 
the upper triple clamp. The tube may be 
broken loose by tapping the side of the 
upper triple clamp with a plastic mallet. 
Or, thread the cap bolt into the top of the 
fork tube about halfway and sharply rap 
the nut with a plastic mallet. Do not 
strike the nut hard enough to distort the 
nut or tube threads. 

6. Assembly is the reverse of removal; 
however, start reassembly by sliding the 
till m.* s into the triple clamps and snug up 
the lower triple clamp pinch-bolts just 
enough to hold the fork leg. The tops of 
the fork tubes must be flush with the top 
surface of the upper triple clamp. 

7. Tighten the lower triple clamp 
pinch-bolts and then the upper pinch 
bolts. Secure the filler caps. 

DISASSEMBLY 

Enduro-Type Forks 

1. Remove the fork legs. 

2. Remove fork filler caps, the fork 
spring(s) and spacers from the top of the 
fork tube. Drain the fork oil into a con¬ 
tainer. 

3. Remove the alien lx>lt from the bot- 



Loosening a lower triple damp pinch-liolt (Cour¬ 
tesy Yamaha hit. Corp.) 



Removing a fork filler cap (Courtesy Yamaha Int. 
Corp.) 


1. Fork tlider 

2. Fork leg, complete 

3. Slider ail seal 

4. WotKer 

5. Circlip, oil *eal 

6. Circlip 

7. Piitan 

8. Damper lube 

9. Fork spring 

10. Fork tube 

1 I. Upper spring teat 

12. Spacer 

13. Dust teal 

14. C«yer. 

15. Cotket 

16 Cover guide 

17. Cover guide 

18. O-ring 
19 Filler cap 

20. Steering item and 
lower triple clomp 

21. Coble clomp 

22. lockwother 
23 Bolt 

24. Axle cop 

25. Stud 

26. lockwother 

27. Axle copnut 

28. Goiket 
29 Allen bolt 

30. Gotket 

31. Droin plug 



32. left headlight brocket 

33. Right heodlight brocket 

34. Reflector 

35. lockwother 

36. Wather 

37. Coble holder 

38. Bolt 

39. lockwother 
40 Wather 


Fork assembly (DT250/360/400) (Courtesy Yamaha 
Int. Corp.) 


tom of the fork slider. It may be necessary 
to use an impact driver on these bolts. 

If the alien bolts turn, but do not come 
out, the damper inside is turning as well. 
Temporarily reinstall the fork spring(s) 
and filler cap which will usually serve to 
hold the damper so that the alien bolt can 
be broken free. 

On models such as the DT100, a large 
circular nut is fitted to the top of the fork 
slider. Lift the dust cover off the slider, 
and unscrew and remove the slider nut as 
described in Steps 5 and 6 under “Stan¬ 
dard Telescopic-Type Forks," following. 

4. Pull the fork slider off the fork leg. 

5. Remove the circlip from the bottom 
of the fork tube and take out the damper 
components. 

6. Remove the dust cover from the top 
of the slider. Remove the snap-ring, dust 
seal and washer fif fitted). The oil seal is 
pried out of the slider with a small screw¬ 
driver as illustrated. Protect the slider 
lip with a cloth. 

7. Remove the sliding bushing from 
the fork tube, if fitted. 

Standard Telescopic-Type Forks 

I. Remove the fork legs from the ma¬ 
chine. 



Removing the fork slider alien l>o!l (Courtesy Ya¬ 
maha Int. Corp.) 



Removing ihe damper components from the fork 
tube (Courtesy Yamaha Int. Corp.) 
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1. 

2 . 
3 . 

4 

5 . 

6 . 

7 . 

8 . 
9 

10 . 

11 . 
12 . 
13 . 
U 

15 . 

16 . 

17 . 

18 . 

19 . 

20 . 
21 . 
22 . 

23 . 

24 . 

25 . 


Fork »1ider, l«f» 

Fork »lid«r, right 

lower »prir»g 

Upper spring 

Spring seat 

Fork tube 

Sliding bushing 

O-ring 

Circular nut 

Oil »eal 

Dust cover 

Cover 

Grommet 

8racket guide 

Headlight bracket, left 

Headlight brocket, right 

O-ring 

Filler cap washer 
Filler cop 

lower triple clamp 
Cable bracket 
Bolt 

Drain plug 
Gasket 
Pinch bolt 


Removing the fork seal retaining snap-ring (Conr- 
les> Yamaha Int. Corp.) 



Prying out the slider oil seal. Note the use of the rag 
to prevent damage to the slider (Courtesv Yamaha 
Int. Coni ) 




Fork assembly (DTI00A) 


28 

27 g a -24 


Fork slider, left 
Fork slider, right 
Domper components 
Rebound spring 
. Spring 
. Spring seat 

7. Fork lube 

8. Spacer 

9. Sliding bushing 

10. O-ring 

11. Circular nut 

12. Oil seal 

13. Dust cover 

14. Grommet 

15. Washer 

16. Cover 

17. Spacer 

18. Grommet 

19 O ring 

20 Filler cop 

21. lower triple clomp 
22 Coble bracket 

23. Bolt 

24. Drain plug 

25 Gasket 

26 Pinch bolt 
27. Allen bolt 
2B Gasket 

29 Headlight bracket, left 
30. Headlight bracket, right 


2. Remove the fork filler cap, washer, 
and O-ring. 

3. Remove the fork hoot (external 
spring forks), spring seats, and spring 
from the fork leg. 

4. Drain the oil out of the top of the 
fork tube into a suitable container. 

5. To disassemble the fork leg. a de¬ 
vice must be used to clamp the slider nut 
so that it can be turned In many eases, a 
large heater hose clamp will work. 
Tighten the heater hose clamp around 
the slider nut; a piece of old inner tube 
should be used beneath the clamp to pro¬ 
tect the chrome. Clamp the slider in a 
vise, preferably by the axle lug. I nserew 
the slider nut and remove the slider from 
the fork tube. 

An alternative method requires clamp¬ 
ing the slider nut in a vise (protected 
with rubber padding or the like), and un¬ 
screwing the slider from it as shown in 
the illustration. 

A strap wrench on the slider nut, it one 
is available, is the easiest method. 

6. Remove the slider nut with the oil 
seal by the top of the fork tube, followed 
by the O-ring (if fitted) and sliding bush¬ 
ing. 

7. The oil seal, which must l>e re¬ 
placed, can be pried out of the circular 
mit with a small screwdriver or hooked 
tool. 
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Fork assembly (DT100B/C) 
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1. Fork ouembly 

2. Fork ilider ojjembly, left 

3. Oil teol 

4. Wo»her 

5. Circlip 

6. Fork slider ossembly, right 

7. Axle cop stud 

8. Oil seot 
9 Wosher 


10. Circlip 

11. Piston 

12. Circlip 

13. Damper 

14. Spring 

1 5. Fork lube 

16. Spring seot 

17. Dust cover 


18. Wosher 

19. Grommet 

20. Cover 

21. Grommet 

22. O-ring 

23. Filler cop 

24. Steering stem 

25. Coble brocket 


26. Bolt 

27. Gasket 

28. Allen bolt 

29. Gosket 

30. Drain plug 

31. Axle cap 

32. lockwosher 

33. Nut 


34 Headlight brocket, left 

35. Headlight brocket, right 

36. Cable bracket 

37. Coble brocket 

38. Damper 

39. Boll 

40. Wosher 

41. Lockwosher 



Unscrewing ihe slider nut by clamping ihe fork leg 
in a vise (Courtesy Yamaha Ini. Corp.) 

INSPECTION 

All Models 

Inspection procedures are applicable 
to all types of forks, with allowances for 
the type of components fitted. 

1. Clean all metal parts in a suitable 
solvent. 


2. The fork tubes must be perfectly 
straight. If a set of V-blocks and a dial 
gauge are available, run-out should be 
checked. If a tube is bent more than 0.06 
in. (1.5 mm) (true indicated reading), the 
tube should be replaced. If absolutely 
necessary, a tube which is bent but not 
kinked can be pressed to straighten it, 
but this is not recommended. 

3. If chrome plated, the plating must 
be in good condition over the length of 
the fojk tube. All rust and corrosion 
should be removed by some low-abrasive 
method. 

4. That portion of the tubes on which 
the oil seals ride must be perfectly 
smooth and free of rust, corrosion, scor¬ 
ing, or scratches. If the area cannot be 
smoothed out, the tube should be re¬ 
placed. Otherwise, the seals will leak. 

5. Check the tops of the tubes for 
damaged threads. Inspect for worn or 


w 



Corp-) 


1. Fork slider 

2. Lower fork spring 

3. Moin fork spring 
4 Spring seot 

5. Fork tube 

6. Sliding bushing 

7. O-ring 

8. Slider nut 

9. Slider oil seal 
10 Dust seol 


11. Fork cover 

12. Gasket 

13. Headlight bracket guide 

14. Headlight brocket 

15. O-ring 

16. Wosher 

17. Filler cap 

18. Drain plug 

19. Gasket 


scuffed slider surfaces. Replace the tubes 
if wear is evident. The fork tube piston 
(at the bottom of the tube on standard 
telescopic forks) must be completely free 
of scoring or wear marks. If it is not, the 
tube must be replaced. On Enduro-type 
forks, the piston is a separate part. It 
should be checked for wear, however, 
and replaced unless it is in perfect condi¬ 
tion. 

6. Check the fork sliders for cracked, 
broken, or distorted axle brackets, worn 
inner bore surfaces, damaged threads, 
damaged fender mounts, or dents which 
have affected the inner bore. Replace the 
sliders if defective in any of the above 
ways. 

7. On standard forks, inspect the slid¬ 
ing bushing for wear or scoring. Place the 
bushing on the fork tube. If it can be 
rocked back and forth, it is too worn for 
use and must be replaced with a new 
item. 

Place the bushing in the fork slider. If 
it shows plav here, it must be replaced. 
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I. Fork tlider, left 

2 Fork tlider, right 

3 O.l teol 
4. Circlip 

5 Wother 

6 Pitton 

7. Circlip 

8 Damper 

9 Spring 

10, Spring teot 

11. Spacer 

12 Fork lube 
1 3. Du»t cower 
1 4 Cower 

15 Grommet 

16 Grommet 

17 Wother 
18. O ring 
19 Filler cop 
20. Steering ttem 
21 Coble brocket 

22. Bolt 

23. Lockwother 
24 Gatket 

25. Allen bolt 

26. Goiket 

27. Drain plug 
28 Axle cop 
29. Nut 

30 Headlight 
brocket, left 
31. Headlight brocket, 
right 



4 


24 


25 


Fork assembly (DTI25A/175A) 


8. Check the circular nut for distor¬ 
tion, damaged threads, or a damaged oil 
seal seat. 

9. On Enduro-type forks, check the 
damper for any scoring or other damage. 
Replace if necessary. 

10, Check the fork springs for cracks or 
other obvious damage. The two fork 
springs must be with Va in. of equal 
length, or both should be replaced. 


Assembly and Installation 

All Models 

1. Assembly is the reverse of the disas¬ 
sembly procedure. Note the following 
points. 

2. All O-rings, oil seals, and felt 
washers must be* replaced. 

3. Slider oil seals should be pressed 
directly into the slider or circular nut (de¬ 
pending on fork tyix*) with a suitable 
drift, such as a large socket, which will 
cover the whole seal. This will minimize 
chances of distorting the seal when in¬ 
stalling it and will allow it to be fully 
seated. The old oil seal can sometimes 
be ust*d to drive in a new one. 

I. Crease the lips of the oil seals be- 
foie installing on the fork tubes. After in¬ 
stalling the slider on the fork tube, check 
that it can move smoothly up and down. 

5. When installing the tidies in the tri¬ 
ple chimps, ensure that the top of the 
tubes are flush with the top surface of the 
upper triple < lamp 

b. Refill ouch fork leg with the proper 
viscosits and qunutitx of oil. 
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Installing Hie slider oil seal using a suitable socket 
lor a dritt (CmirU-s\ Yamaha Ini Corp ) 


Steering Stem 


iu:mu\c adji \ st.\//:.\t 

I The* steering stem bearings are un¬ 
caged 3 /t« in. oi Va in. balls They are ad¬ 
justed by means of a ring nut beneath the' 
upix'i triple* clamp. 

2. To cheek hearing adjustment, sup¬ 
port the front wheel off the ground. Grasp 
the fork sliders. 

3. Attempt to move the* forks by push¬ 
ing and pulling on the sliders. If play or 


movement can he felt the bearings are 
too loosely adjusted or worn. 

-L Turn Ihe forks slowly from lock-to- 
lock. Movement should bo smooth, si¬ 
lent, and effortless. If any binding or un¬ 
even movement is felt, the balls and 
races are either too tightly adjusted or arc* 
worn. If the steering feels uniformly stiff, 
the* bearings are too tightly adjusted. If 
any noise is noted, the bearings are dam¬ 
aged, or some arc* missing. 

5. With the* front wheel off the* ground, 
release the front forks from a few degrees 
ofl the* centered position. The forks 
should fall freely to either side of their 
own weight. If they will not, the* hearings 
are too tightly adjusted, the steering stem 
is bent, the* races are extremely worn, or 
some of the balls are missing. At the cen- 
tered-fork position, check that there is no 
detent in the bearing movement. This is 
caused by damaged races. 

6. Bearings on most models can lie* ad¬ 
justed with a hammer and blunt punch on 
the* adjuster nut with the* upper triple* 
clamp still in place. However, the triple 
clamp pinch-holts, fork filler caps, and 
triple* clamp crown nut should lie loos¬ 
ened to allow movement of the adjusting 
nut. 


7. Tighten or loosen the adjuster nut a 
little* at .i time until the steering stem ad- 
i 



Triple cl.imp Assembly (Ccmrlesy Y.imnh.i Ini. 
Corp.) 

1 . Copnut, triple clomp pinch-bolt 
2. lockwother 
3 Steering ttem nut 
4. Wother 

5 Hondlebor clomp bolt 

6 Wother 

7. Hondlebor clomp 

8 Triple clomp pinch bolt 

9 Upper triple clomp 
10 lockwother 

11. Upper triple clomp pinch bolt 

12 Beonng adjutter nut 

13 Beoring roce cover 

14 Upper beonng roce (tteering ttem) 

15 Ball beoringt 

16 Upper frome lug roce 

17 lower frame lug roce 
IB Boll beoringt 

19 lower bearing roce (tteering ttem) 

20 Dutt teal 

21 Steering ttem and lower triple clomp 
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justment conforms to that outlined above. 

8. If proper adjustment is not possible, 
the bearings and races will probably 
need to be replaced. 

REMOVAL 

1. Disconnect the cables, remove the 

electrical switches from the handlebars; 
unbolt and remove the handlebars from 
the motorcycle. * 

2. Unbolt the instruments from the 
upper triple clamp and lay them carefully 
aside. Unbolt the headlight from the 
brackets and allow it to hang by the wir¬ 
ing harness. 

3. Remove the front wheel, fender, 
and remove both fork legs from the triple 
clamps. 

4. Loosen the steering stem pinch- 
bolt. Then remove the steering stem nut, 
the spring on models with a steering 
damper, and the large washer. 

5. The upper triple clamp can now 
be removed. Tap upward on the under¬ 
side of the triple clamp with a plastic 
mallet until it is free. 

6. Remove the headlight brackets. 
Since the steering head ball bearings are 
uncaged, it is likely that some will drop 
out of the races when the steering stem is 
lowered. Therefore, if the' bearings are 
going to be reused, cover the ground be¬ 
neath the assemblv with a drop cloth. 

7. With a hammer and punch, or the 
factor) pin wrench, loosen the bearing 
adjuster nut until it can be turned by 
hand. Support the lower triple clamp 
with one hand while unscrewing the ad¬ 
juster nut until it can be removed from 
the steering stem. 

8. Remove the dust cover and tht* 
upper race of the top bearing set. 

9. Carefully lower the steering stem 
out of the frame lug. The top bearing 
balls should remain in the frame lug race. 
The bottom bearing balls may fall out of 
the steering stem race as the stem is low¬ 
ered. 

IXSPECTIOS AXD IXSTALLATIOX 

1. Before removing them, note the 
number of balls fitted to each race. The 
number and size may be different for the 
top and bottom races. 

2. Remove the balls and wash them in 
a suitable solvent. Clean off the bearing 
races as well. 

3. Inspect the bearing balls for rust, 
pitting, indentations, flat spots, or cracks. 
Rather than replacing individual dam¬ 
aged balls, both ball sets should be re¬ 
placed, and the races as well. 

4. The bearing race surfaces should be 


i 





Removing the triple damp mil (Courtesy Yamaha 
lut. Corp.) 



Drifting tint the lower frame lug race (Courtevx 
Yamaha lot. Corp.) 

free of rust or corrosion, and smooth. Run 
your finger around the races. Any in¬ 
dented marks, ripples, or wear would in¬ 
dicate replacement of the races. If this is 
necessary, replace the balls as well. 

5. The bearing races in the steering lug 
are removed with a hammer and punch. 
Installation should Ik 1 made with a block 
of wood and a hammer to avoid damaging 
the races. The bearing race on the steer¬ 


ing stem may have to be removed with a 
hammer and chisel. 

6. To install, put a thick layer of bear¬ 
ing grease on the top frame lug race and 
on the steering stem race. Embed the 
bearings in the grease, ensuring that the 
correct number of balls are fitted. Install 
the steering stem replacing the top race, 
dust cover, and adjuster nut. Tighten the 
nut until slight resistance is felt, then ad¬ 
just it so the steering stem will fall to ei¬ 
ther side of its own weight when released 
from a few degrees from the centered 
position. 

7. Reassemble the rest of the front end 
in the reverse of the removal procedure. 
Check bearing adjustment as described 
above. 


Swing Arm 


The swing arm is mounted by means of 
bushings which tend to wear after many 
miles. The rate of wear will increase if 
the machine is used over rough terrain. 

IXSPECTIOS 

1. To check the condition of the swing 
arm bushings, remove the rear wheel and 
sprocket and unbolt the lower shock ab¬ 
sorber mounts. 

2. Check for play by grasping the end 
of the swing arm firmly and attempting to 
move it from side-to-side. Play should be 


1. Swing arm assembly 

2. Bushing spacer 

3. Bushing 

4 Shim 

5 Dusl cover 

6. Swing orm pivot shoft 

7. lockwosher 

B Pivot shoft nut 
9. Greose fitting 
10. Rear shock absorber 
II Upper spring keeper 
12. Upper shock mounting bolt 



13. Choin guord 

14. Grommet 
15 Spacer 

16. Washer 

17. Screw 

18. Lower choin guord 

19. Bolt 

20. Lockwosher 

21. Washer 

22. Bolt 

23. Lockwosher 


Swing arm assembly (Courtesy Yamaha Ini. Corp.) 
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nil. If there is more tlian 0.3-0.4 mm 
(0.012-0.0 Hi in.) measured at the* end of 
the swim; arm. the swing arm should he 
removed and the bushings replaced. 

$. Measure the distance between the 
top and bottom shock absorber mounts on 
both sides. The two measurements must 
be identical, or the swing arm will have 
to Ik* replaced or lived 

4 Check that the rear wheel mounting 
plates are parallel. 

Tin* swing arm is most likelv to be 
damaged if the* machine is operated lor 
am length ol tune with a broken or other- 
wise detective shock absorber. 



Diiftmgout swing arm bushings v\ ilh.i punc h (Com- 
tes\ Yamaha till. Corp.) 


REMOVAL AXD 1XSTAUATIOX 

1. Remove the rear wheel, sprocket 
hub, and chain guard. Unbolt the shock 
absorbers from the swing arm. 

2. Remove* the swing arm pivot shaft 
nut. Push or lap out the shaft; turn the 
swing arm sideways, and remove it from 
the machine. 


3. Remove the dust covers from the 
ends of the swing arm tube if fitted. Note 
the location and number of any shims be¬ 
neath the dust covers. 

4. Drive out the long bushing spacer 
(if fitted); tap out the bushings with a 
punch and hammer. Once the bushings 
are removed, they should be replaced. 
Check the spacer lor wear and replace it 
if there is any ev ident. 

5. Lubricate new bushings with a good 
chassis grease. Drift in bushings with a 
block of wood and a hammer. 

6. Install the swing arm on the ma¬ 
chine. After tightening the swing arm 
pivot shaft nut, move tin* swing arm up 
and down to ensure that movement is 
smooth and effortless. 


Rear Shock Absorbers 


1 Shock absorbers are sealed units 
which cannot be disassembled. II defec¬ 
tive, they must be replaced. 

2. If a shock leaks oil from the shaft 
seal or is damaged in an accident (such as 
bent shaft, denied body, etc.), replace it. 

3. To check a shock which is removed 
from the machine, place the bottom end 
on the ground and use the weight of your 
body to compress it as much as possible. 
Release the shock and note the rebound 
behavior. If the shock returns quickly at 
first, then slowly returns to the normal 
length, it is serviceable. If it returns to its 
normal length all at once, it should be re¬ 
placed. Note that shock absorbers should 
always be replaced in pairs. 


4. For “Thermal Flow” shock ab¬ 
sorber service, refer to the “Mainte¬ 
nance” section. 


Chassis Torque Specifications 
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Tliple c himp pinch hulls 

25-29 

-\\It* mil. trout 

29-32 

A\It- nut, rear* 

29-35 

Stee l mg stein hull 

25-29 

Couiitershall sprue kd nut 

Hear spioehet holts 

29-32 

15 

9(M75cr 


I'm lit a\le pinch holt 

6-8 

A\It* t ap nuts 

0-3 

Axle nut, trout 

38-02 

Axle nut, rear 

18-70 

I'mk tiller caps 

11-22 

Ti iple c lamp pinch holts 


single holt 

12-17 

double holts 

10-15 

Steeling stem holt 

30 

Steering stem holt pintJr holt 

8-13 

Handlebar mounting holts 

10-10 

Hear shock absorlx'r mounts 

22-35 

Swing arm pivot sh.tlt 

48-70 

250-100 


Axle cap nuts 

15 

Axle nut. trout 

72-80 

Axle nut, rear 

72-86 

Countershaft sprocket nut 

50-05 

Hear sprocket holts 

15-19 

Folk tiller caps 

72 

Triple clamp pine h Ixilts 

0-9 

Steering stein holt pinch holt 

12-17 

Handlebar mounting holts 

8-13 

Swing arm pivot shaft 

72-80 
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BASIC UNITS IN METRIC MEASUREMENT 


Measurement 

Metric 

Unit 

Replaces 

Customary 

English 

Unit 

Approximate 

Size 

Length 

Millimeter (mm) 

Inch (in.) 

Diameter of a paper clip wire 


Centimeter (cm) 

Inch (in.) 

Width of paper clip 


Meter (m) 

Yard 

Little longer than a yard 
(about 1.1 yards) 


Kilometer (km) 

Mile 

Little more than Vi mile 
(about .6 mile) 

Weight 

(Mass) 

Gram (g) 

Ounce (oz) 

Little more than weight 
of a paper clip 


Kilogram (kg) 

Pound (lb) 

Little more than 2 pounds 
(about 2.2 pounds) 


Metric Ton 

Ton 

Little more than a short ton 
(about 2200 pounds) 

Volume 

Milliliter (ml) 

Ounce (liquid) (oz) 

Five of these equal 1 teaspoon 


Liter (1) 

Quart (qt) 

Little larger than a quart 
(about 1.06 quarts). 4 liters 
is slightly more than 1 gallon 


Cubic 

Cubic inch 

There are about 60 cm 3 


centimeter (cm 3 ) 

(cu. in.) 

in 1 cubic inch 

Pressure 

Kilopascal (Kpa) 

Psi 

Atmospheric pressure (14.7 
psi) is about 100 kilopascals. 

1 psi = 6.89 Kpa 

Torque 

Newton-Meter (Nm) 

Foot-pound (ft lb) 

A newton-meter (Nm) is 
about Vz larger than a 
foot-pound 

Temperature 

Degree 

Celcius (°C) 

Degree 

Fahrenheit (°F) 

See scale 

Force 

Newton (N) 

Pounds 
force (lbs) 

1 pound of force equals 
approximately 4V2 newtons 

Power 

Kilowatt 

Horsepower 

1 kilowatt equals approximately 


(kW) 

(hp) 

1 Va horsepower 


°F 


32 

98 

.6 

°F 

212 

-40 
| 1 

0 

i 1,1 i, 

| 

40 

i | 

80 

i i i i 

120 160 
i i i i i r l l i 

200 . 
111 

rn 

-40 

i i 

20 

( 

1 

) 

1 1 

20 

1 1 1 1 1 

40 60 80 

1 1 
100 

°c 




37 

°C 
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__ ENGLISH TO METRIC CONVERSION: TORQUE_FT./LBS. 

Torque is expressed as either foot-pounds (ft./lbs.) or inch-pounds (in./lbs.). The metric measurement unit for 
torque is the Newton-meter (Nm). This unit—the Nm—will be used for all SI metric torque references, both the 
present ft./lbs. and in./lbs. 

To convert foot-pounds (ft./lbs.) to Newton-meters: multiply ft./lbs. by 1.3 
To convert inch-pounds (in./lbs.) to Newton-meters: multiply in./lbs. by .11 


ft./lbs. 

N-m 

ft./lbs 

N-m 

ft./lbs. 

N-m 

ft./lbs. 

N-m 

0.1 

0.1 

33 

44.7 

74 

100.3 

115 

155.9 

02 

03 

34 

46.1 

75 

101.7 

116 

157.3 

03 

0.4 

35 

47 4 

76 

103 0 

117 

158 6 

0.4 

0.5 

36 

48.8 

77 

104 4 

118 

160,0 

0.5 

0.7 

37 

50.7 

78 

105.8 

119 

161.3 

0.6 

0.8 

38 

51.5 

79 

107.1 

120 

162.7 

0.7 

1.0 

39 

52 9 

80 

108 5 

121 

164 0 

0.8 

1.1 

40 

54.2 

81 

109.8 

122 

165 4 

0.9 

1.2 

41 

55.6 

82 

1112 

123 

166.8 

1 

1.3 

42 

56.9 

83 

112.5 

124 

168.1 

2 

2.7 

43 

58.3 

84 

113.9 

125 

169.5 

3 

4.1 

44 

59.7 

85 

115.2 

126 

170 8 

4 

5.4 

45 

61.0 

86 

116.6 

127 

172.2 

5 

6.8 

46 

62.4 

87 

118.0 

128 

173.5 

6 

8.1 

47 

63.7 

88 

119.3 

129 

174 9 

7 

9.5 

48 

65 1 

89 

120.7 

130 

176.2 

8 

10.8 

49 

66.4 

90 

122.0 

131 

177.6 

9 

12.2 

50 

67.8 

91 

123.4 

132 

179.0 

10 

13.6 

51 

69.2 

92 

124,7 

133 

180.3 

11 

14.9 

52 

70.5 

93 

126.1 

134 

181.7 

12 

16.3 

53 

71 9 

94 

127.4 

135 

183.0 

13 

17.6 

54 

73.2 

95 

128.8 

136 

184 4 

14 

18.9 

55 

74.6 

96 

130.2 

137 

185 7 

15 

20.3 

56 

75.9 

97 

131.5 

138 

187.1 

16 

21.7 

57 

77.3 

98 

132.9 

139 

188 5 

17 

23.0 

58 

78.6 

99 

134 2 

140 

1898 

18 

24.4 

59 

80.0 

100 

135.6 

141 

191.2 

19 

25.8 

60 

81 4 

101 

136.9 

142 

192.5 

20 

27.1 

61 

82 7 

102 

138.3 

143 

193.9 

21 

28.5 

62 

84 1 

103 

139.6 

144 

1952 

22 

29.8 

63 

85.4 

104 

141.0 

145 

196 6 

23 

31.2 

64 

86 8 

105 

142 4 

146 

198 0 

24 

32.5 

65 

88.1 

106 

143.7 

147 

199.3 

25 

33.9 

66 

89.5 

107 

145.1 

148 

200.7 

26 

35.2 

67 

90.8 

108 

146.4 

149 

202 0 

27 

36 6 

68 

92.2 

109 

147.8 

150 

203 4 

28 

38 0 

69 

93.6 

110 

149.1 

151 

204 7 

29 

39.3 

70 

94 9 

111 

150.5 

152 

206.1 

30 

40 7 

71 

96.3 

112 

151 8 

153 

207 4 

31 

42 0 

72 

97.6 

113 

153.2 

154 

208 8 

32 

43 4 

73 

990 

114 

154 6 

155 

2102 
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_ ENGLISH TO METRIC CONVERSION: MASS (WEIGHT) _ 

Current mass measurement in pounds and ounces (lbs. & ozs.). The metric unit of mass (or weight) is the kilogram 
(kg). Even though this table does not show conversion of masses (weights) larger than 15 lbs, it is easy to 
calculate larger units by following the data immediately below. 

To convert ounces (oz.) to grams (g): multiply the number of ozs. by 28 
To convert grams (g) to ounces (oz.): multiply the number of grams by .035 


To convert pounds (lbs.) to kilograms (kg): multiply the number of lbs. by .45 
To convert kilograms (kg) to pounds (lbs): multiply the number of kilograms by 2.2 


lbs 

kg 

lbs 

kg 

OZ 

kg 

oz 

kg 

0.1 

0.04 

0.9 

0.41 

0.1 

0.003 

0.9 

0.024 

0.2 

0.09 

1 

0.4 

0.2 

0.005 

1 

0.03 

0.3 

0.14 

2 

0.9 

0.3 

0.008 

2 

0.06 

0.4 

0.18 

3 

1.4 

0.4 

0.011 

3 

0.08 

0.5 

0.23 

4 

1.8 

0.5 

0.014 

4 

0.11 

0.6 

0.27 

5 

2.3 

0.6 

0.017 

5 

0.14 

0.7 

0.32 

10 

4.5 

0.7 

0.020 

10 

0.28 

0.8 

0.36 

15 

6.8 

0.8 

0.023 

15 

0.42 


ENGLISH TO METRIC CONVERSION: TEMPERATURE 

To convert Fahrenheit (°F) to Celsius (°C): take number of 
To convert Celsius (°C) to Fahrenheit (°F): take number of 

“F and subtract 32: multiply result by 5; divide result by 9 
: °C and multiply by 9: divide result by 5: add 32 to total 

Fahrenheit (F) 

Celsius (C) 

Fahrenheit (F) 

i Celsius (C) 

Fahrenheit (F) 

Celsius (C) 

°F 

°c 

°C 

°F 

°F 

°C 

°C 

°F 

°F 

°c 

°C 

°F 

-40 

-40 

-38 

-36.4 

80 

26.7 

18 

64.4 

215 

101.7 

80 

176 

-35 

-37.2 

-36 

-32.8 

85 

29.4 

20 

68 

220 

104.4 

85 

185 

-30 

-34.4 

-34 

-29.2 

90 

32.2 

22 

71.6 

225 

107.2 

90 

194 

-25 

-31.7 

-32 

-25.6 

95 

35.0 

24 

75.2 

230 

110.0 

95 

202 

-20 

-28.9 

-30 

-22 

100 

37.8 

26 

78.8 

235 

112.8 

100 

212 

-15 

-26.1 

-28 

-18.4 

105 

40.6 

28 

82.4 

240 

115.6 

105 

221 

-10 

-23.3 

-26 

-14.8 

110 

43.3 

30 

86 

245 

118.3 

110 

230 

- 5 

-20.6 

-24 

-11.2 

115 

46.1 

32 

89.6 

250 

121.1 

115 

239 

0 

-17.8 

-22 

- 7.6 

120 

48.9 

34 

93.2 

255 

123.9 

120 

248 

1 

-17.2 

-20 

- 4 

125 

51.7 

36 

96.8 

260 

126.6 

125 

257 

2 

-16.7 

-18 

- 0.4 

130 

54.4 

38 

100.4 

265 

129.4 

130 

266 

3 

-16.1 

-16 

3.2 

135 

57.2 

40 

104 

270 

132.2 

135 

275 

4 

-15.6 

-14 

6.8 

140 

60.0 

42 

107.6 

275 

135.0 

140 

284 

5 

-15.0 

-12 

10.4 

145 

62.8 

44 

112.2 

280 

137.8 

145 

293 

10 

-12.2 

-10 

14 

150 

65.6 

46 

114.8 

285 

140.6 

150 

302 

15 

- 9.4 

- 8 

17.6 

155 

68.3 

48 

118.4 

290 

143.3 

155 

311 

20 

- 6.7 

- 6 

21.2 

160 

71.1 

50 

122 

295 

146.1 

160 

320 

25 

- 3.9 

- 4 

24.8 

165 

73.9 

52 

125.6 

300 

148.9 

165 

329 

30 

- 1.1 

- 2 

28.4 

170 

76.7 

54 

129.2 

305 

151.7 

170 

338 

35 

1.7 

0 

32 

175 

79.4 

56 

132.8 

310 

154.4 

175 

347 

40 

4.4 

2 

35.6 

180 

82.2 

58 

136.4 

315 

157.2 

180 

356 

45 

7.2 

4 

39.2 

185 

85.0 

60 

140 

320 

160.0 

185 

365 

50 

10.0 

6 

42.8 

190 

87.8 

62 

143.6 

325 

162.8 

190 

374 

55 

12.8 

8 

46.4 

195 

90.6 

64 

147.2 

330 

165.6 

195 

383 

60 

15.6 

10 

50 

200 

93.3 

66 

150.8 

335 

168.3 

200 

392 

65 

18.3 

12 

53.6 

205 

96.1 

68 

154.4 

340 

171.1 

205 

401 

70 

21.1 

14 

57.2 

210 

98.9 

70 

158 

345 

173.9 

210 

410 

75 

23.9 

16 

60.8 

212 

100.0 

75 

167 

350 

176.7 

215 

414 
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Metric Tables 


___ENGLISH TO METRIC CONVERSION: FORCE_ 

Force is presently measured in pounds (lbs). This type of measurement is used to measure spring pressure, 
specifically how many pounds it takes to compress a spring. Our present force unit (the pound) will be replaced in 
SI metric measurements by the Newton (N). This term will eventually see use in specifications for electric motor 
brush spring pressures, valve spring pressures, etc. 

To convert pounds (lbs.) to Newton (N): multiply the number of lbs. by 4.45 


lbs. 

N 

lbs. 

N 

lbs. 

N 

oz. 

N 

0.01 

0.04 

21 

93.4 

59 

262.4 

1 

0.3 

0.02 

0.09 

22 

97.9 

60 

266.9 

2 

0.6 

0.03 

0.13 

23 

102.3 

61 

271.3 

3 

0.8 

0.04 

0.18 

24 

1068 

62 

275.8 

4 

1.1 

0.05 

0.22 

25 

111.2 

63 

280.2 

5 

1.4 

0.06 

0.27 

26 

115.6 

64 

284 6 

6 

1.7 

0.07 

0.31 

27 

120.1 

65 

289.1 

7 

2.0 

0.08 

0.36 

28 

124.6 

66 

293.6 

8 

2.2 

0.09 

0.40 

29 

129.0 

67 

298.0 

9 

2.5 

0.1 

0.4 

30 

133.4 

68 

302.5 

10 

2.8 

0.2 

0.9 

31 

137.9 

69 

306.9 

11 

3.1 

0.3 

1.3 

32 

142.3 

70 

311.4 

12 

3.3 

0.4 

1.8 

33 

146.8 

71 

315.8 

13 

3.6 

0.5 

2.2 

34 

151.2 

72 

320.3 

14 

3.9 

0.6 

2.7 

35 

155.7 

73 

324,7 

15 

4.2 

0.7 

3.1 

36 

160.1 

74 

329.2 

16 

4.4 

0.8 

3.6 

37 

164.6 

75 

333.6 

17 

4.7 

0.9 

4.0 

38 

169.0 

76 

338 1 

18 

5.0 

1 

4.4 

39 

173.5 

77 

342.5 

19 

5.3 

2 

8.9 

40 

177.9 

78 

347.0 

20 

5.6 

3 

13.4 

41 

182.4 

79 

351.4 

21 

5.8 

4 

17.8 

42 

186.8 

80 

355.9 

22 

6.1 

5 

22.2 

43 

191.3 

81 

360.3 

23 

6.4 

6 

26 7 

44 

195.7 

82 

364.8 

24 

6.7 

7 

31.1 

45 

200.2 

83 

369.2 

25 

7.0 

8 

35.6 

46 

204.6 

84 

373.6 

26 

7.2 

9 

40.0 

47 

209.1 

85 

378.1 

27 

7.5 

10 

44.5 

48 

213.5 

86 

382.6 

28 

7.8 

11 

48 9 

49 

218.0 

87 

387.0 

29 

8.1 

12 

53.4 

50 

224 4 

88 

391 4 

30 

8.3 

13 

57 8 

51 

226.9 

89 

395.9 

31 

8.6 

14 

62.3 

52 

231.3 

90 

400.3 

32 

8.9 

15 

66 7 

53 

235.8 

91 

404.8 

33 

9.2 

16 

71.2 

54 

240.2 

92 

409.2 

34 

9,4 

17 

75.6 

55 

244,6 

93 

413.7 

35 

9.7 

18 

80 1 

56 

249.1 

94 

418.1 

36 

10 0 

19 

84 5 

57 

253,6 

95 

422.6 

37 

10.3 

20 

89 0 

58 

258.0 

96 

427.0 

38 

10.6 
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Metric Tables 

ENGLISH TO METRIC CONVERSION: LIQUID CAPACITY " 

Liquid or fluid capacity is presently expressed as pints, quarts or gallons, or a combination of all of these. In the 
metric system the liter (I) will become the basic unit. Fractions of a liter would be expressed as deciliters, centiliters, 
or most frequently (and commonly) as milliliters. 


To convert pints (pts.) to liters (I): multiply the number of pints by .47 To convert liters (I) to quarts (qts.): multiply the number of liters by 1.06 

To convert liters (I) to pints (pts.): multiply the. number of liters by 2.1 To convert gallons (gals), to liters (I): multiply the~number of gallons by 3.8 

To convert quarts (qts.) to liters (I): multiply the number of quarts by .95 To convert liters (I) to gallons (gals.): multiply the number of liters by .26 


gals 

liters 

qts 

liters 

pts 

liters 

0.1 

0.38 

0.1 

0.10 

0.1 

0.05 

0.2 

0.76 

0.2 

0.19 

0.2 

0.10 

0.3 

1.1 

0.3 

0.28 

0.3 

0.14 

0.4 

1.5 

0.4 

0.38 

0.4 

0.19 

0.5 

1.9 

0.5 

0.47 

0.5 

0.24 

0.6 

2.3 

0.6 

0.57 

0.6 

0.28 

0.7 

2.6 

0.7 

0.66 

0.7 

0.33 

0.8 

3.0 

0.8 

0.76 

0.8 

0.38 

0.9 

3.4 

0.9 

0.85 

0.9 

0.43 

1 

3.8 

1 

1.0 

1 

0.5 

2 

7.6 

2 

1.9 

2 

1.0 

3 

11.4 

3 

2.8 

3 

1.4 

4 

15.1 

4 

3.8 

4 

1.9 

5 

18.9 

5 

4.7 

5 

24 

6 

22.7 

6 

5.7 

6 

2.8 

7 

26.5 

7 

6.6 

7 

3.3 

8 

30.3 

8 

7.6 

8 

3.8 

9 

34.1 

9 

8.5 

9 

4.3 

10 

37.8 

10 

9.5 

10 

4.7 

11 

41.6 

11 

10.4 

11 

5.2 

12 

45.4 

12 

114 

12 

5.7 

13 

49.2 

13 

12.3 

13 

6.2 

14 

53.0 

14 

13.2 

14 

6.6 

15 

56.8 

15 

14.2 

15 

7.1 

16 

60.6 

16 

15.1 

16 

7.6 

17 

64.3 

17 

16.1 

17 

8.0 

18 

68.1 

18 

17.0 

18 

8.5 

19 

71.9 

19 

18.0 

19 

9.0 

20 

75.7 

20 

18.9 

20 

9.5 

21 

79.5 

21 

19.9 

21 

9.9 

22 

83.2 

22 

20.8 

22 

10.4 

23 

87.0 

23 

21.8 

23 

10.9 

24 

90.8 

24 

22.7 

24 

11.4 

25 

94.6 

25 

23.6 

25 

11.8 

26 

98.4 

26 

24.6 

26 

12.3 

27 

102.2 

27 

25.5 

27 

12.8 

28 

106.0 

28 

26.5 

28 

13.2 

29 

110.0 

29 

27.4 

29 

13.7 

30 

113.5 

30 

28.4 

30 

14.2 
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Metric Tables 


ENGLISH TO METRIC CONVERSION: PRESSURE 

The basic unit of pressure measurement used today is expressed as pounds per square inch (psi). The metric unit 
for psi will be the kilopascal (kPa). This will apply to either fluid pressure or air pressure, and will be frequently seen 
in tire pressure readings, oil pressure specifications, fuel pump pressure, etc. 

To convert pounds per square inch (psi) to kilopascals (kPa): multiply the number of psi by 6.89 


Psi 

kPa 

Psi 

kPa 

Psi 

kPa 

Psi 

kPa 

0 1 

07 

37 

255.1 

82 

565.4 

127 

875 6 

02 

1 4 

38 

2620 

83 

572.3 

128 

882 5 

03 

2 1 

39 

268 9 

84 

579 2 

129 

889 4 

04 

2.8 

40 

275 8 

85 

586.0 

130 

896.3 

0 5 

34 

41 

282.7 

86 

592.9 

131 

903.2 

0 6 

4 1 

42 

289 6 

87 

5998 

132 

910 1 

0 7 

4 8 

43 

296.5 

88 

606.7 

133 

917.0 

08 

5 5 

44 

303.4 

89 

613 6 

134 

923.9 

0.9 

62 

45 

310.3 

90 

620.5 

135 

930.8 

1 

6 9 

46 

317.2 

91 

627.4 

136 

937.7 

2 

13 8 

47 

324.0 

92 

634 3 

137 

944 6 

3 

20.7 

48 

331.0 

93 

641.2 

138 

951.5 

4 

27 6 

49 

337 8 

94 

648.1 

139 

958 4 

5 

34.5 

50 

344.7 

95 

655.0 

140 

965.2 

6 

41.4 

51 

351.6 

96 

661 9 

141 

972.2 

7 

48.3 

52 

358.5 

97 

668 8 

142 

9790 

8 

55.2 

53 

365.4 

98 

675.7 

143 

985.9 

9 

62.1 

54 

372.3 

99 

682.6 

144 

992 8 

10 

690 

55 

379.2 

100 

689 5 

145 

999.7 

11 

75 8 

56 

386.1 

101 

6964 

146 

1006 6 

12 

82.7 

57 

393.0 

102 

703.3 

147 

1013.5 

13 

89.6 

58 

399.9 

103 

710.2 

148 

1020 4 

14 

96.5 

59 

406.8 

104 

717.0 

149 

1027.3 

15 

103.4 

60 

413.7 

105 

723.9 

150 

1034.2 

16 

110.3 

61 

420.6 

106 

730.8 

155 

1068.7 

17 

1172 

62 

427.5 

107 

737.7 

160 

1103.2 

18 

124 1 

63 

434.4 

108 

744.6 

165 

1137.6 

19 

131.0 

64 

441.3 

109 

751.5 

170 

1172.1 

20 

137.9 

65 

448.2 

110 

758.4 

175 

1206.6 

21 

144.8 

66 

455.0 

111 

765.3 

180 

1241 0 

22 

151.7 

67 

461.9 

112 

772.2 

185 

1275.5 

23 

158.6 

68 

468.8 

113 

779 1 

190 

13100 

24 

165.5 

69 

475.7 

114 

786.0 

195 

1344.5 

25 

172.4 

70 

482.6 

115 

792.9 

200 

1378 9 

26 

1793 

71 

489.5 

116 

799 8 

250 

1723.7 

27 

186.2 

72 

496.4 

117 

806.7 

300 

2068 4 

28 

193 0 

73 

503.3 

118 

813.6 

350 

2411.5 

29 

2000 

74 

5102 

119 

820.5 

400 

27560 

30 

206.8 

75 

517.1 

120 

827 4 

450 

3100 5 

31 

213 7 

76 

524 0 

121 

834.3 

500 

34450 

32 

220 6 

77 

530.9 

122 

841 2 

600 

4134 0 

33 

227 5 

78 

537 8 

123 

848 0 

_ 700 

4823.0 

34 

234 4 

79 

544 7 

124 

854 9 

800 

5512 0 

35 

241.3 

80 

551 6 

125 

861 8 

900 

6201.0 

36 

248 2 

81 

558.5 

126 

868 7 

1000 

68900 


1528 









Mechanics’ Data 


GENERAL CONVERSION TABLE 

Multiply By 

To Convert 

To 




Length 

— 

2.54 

Inches 

Centimeters 

.3937 

25.4 

Inches 

Millimeters 

.03937 

30.48 

Feet 

Centimeters 

.0328 

.304 

Feet 

Meters 

3.28 

.914 

Yards 

Meters 

1.094 

1.609 

Miles 

Kilometers 

.621 

Volume 

.473 

Pints 

Liters 

2.11 

.946 

Quarts 

Liters 

1.06 

3.785 

Gallons 

Liters 

.264 

.016 

Cubic inches 

Liters 

61.02 

16.39 

Cubic inches 

Cubic cms. 

.061 

28.3 

Cubic feet 

Liters 

.0353 

Mass (Weight) 

28.35 

Ounces 

Grams 

.035 

.4536 

Pounds 

Kilograms 

2.20 

Area 

6 45 

Square inches 

Square cms. 

.155 

836 

Square yds. 

Square meters 

1.196 

Force 

4.448 

Pounds 

Newtons 

.225 

.138 

Ft./lbs. 

Kilogram/meters 

7.23 

1.36 

Ft./lbs. 

Newton-meters 

.737 

.112 

In./lbs. 

Newton-meters 

8.844 

Pressure 

.068 

Psi 

Atmospheres 

14.7 

6.89 

Psi 

Kilopascals 

.145 

Other 

1.104 

Horsepower (DIN) 

Horsepower (SAE) 

.9861 

.746 

Horsepower (SAE) 

Kilowatts (KW) 

1.34 

1.60 

Mph 

Km/h 

.625 

.425 

Mpg 

Km/1 

2.35 

— 

To obtain 

From 

Multiply by 


TAP DRILL SIZES 


Screw & 
Tap Size 

NATIONAL COARSE OR U.S.S. 

Threads Use Drill Screw & Threads Use Drill 

Per Inch Number Tap Size Per Inch Number 

Screw & 
Tap Size 

NATIONAL FINE OR S.A.E. 
Threads Use Drill Screw & Threads 
Per Inch Number Tap Size Per Inch 

Use Drill 
Number 

No. 5 . 

.. . 40 . . 

. .39 

1/2 .. 

. . 13 ... 

. 27/64 

No. 5 . 

... 44 . 

. . .37 

1/2 .. 

. . 20 . . . 

. 29/64 

No. 6 . 

. . • 32 . . 

. .36 

9/16 . 

. . 12 . . . 

.31/64 

No. 6 . 

... 40 . 

. . .33 

9/16 . 

. . 18 . .. 

. 33/64 

No. 8 . 

.. . 32 . . 

. .29 

5/8 . . 

. . 11 ... 

. 17/32 

No. 8 . 

. ..36 . 

...29 

5/8 .. 

. . 18 . . . 

. 37/64 

No. 10 . 

... 24 .. 

. 25 

3/4 . . 

.. 10 . .. 

.21/32 

No. 10 . 

... 32 . 

...21 

3/4 .. 

. . 16 . .. 

. 11/16 

No 12 . 

... 24 . 

. . 17 

7/8 . . 

. 9 ... 

49/64 

No. 12 . 

... 28 . 

. . . 15 

7/8 .. 

. . 14 . . . 

. 13/16 

1/4 . 

. 20 . . 

8 

1 

. . 8 . . . 

. 7/8 

1/4 . 

.28 

... 3 

1 1/8 

. . 12 . . . 

. 1 3/64 

5/16 

... 18 . . 

.. F 

1 1/8 

. . 7 . . . 

. 63/64 

5/16 

... 24 . 

. . . 1 

1 1/4 

.. 12 . .. 

. 1 11/64 

3/8 . 

...16 . . 

.. 5/16 

1 1/4 

.. 7 ... 

. 1 7/64 

3/8 . 

...24 . 

... Q 

1 1/2 

. . 12 . . . 

. 1 27/64 

7/16 

. ..14 . . 

.. U 

1 1/2 

.. 6 ... 

. 1 11/32 

7/16 

... 20 . 

. . . W 





1529 









































Mechanics’ Data 


DRILL SIZES IN DECIMAL EQUIVALENTS 


Inch 

Dec¬ 

imal 

Wire 

mm 

Inch 

Dec¬ 

imal 

Wire 

mm 

Inch 

Dec¬ 

imal 

Wire 

mm 

Inch 

Dec¬ 

imal 

Wire & 
Letter 

mm 

Inch 

Dec¬ 

imal 

Let¬ 

ter 

mm 

Inch 

Dec¬ 

imal 

mm 

M 

0156 


39 


0610 


1 55 


1285 

30 



2090 

4 



3160 

0 



5315 

13 5 


0157 


4 

’fi 

0625 


1 59 


1299 


33 


2126 


54 


3189 


8 1 

35 M 

5469 

13 89 


0160 

78 



0630 


1 6 


1339 


34 


2130 

3 



3228 


82 


5512 

14 0 


0165 


42 


0635 

52 



1360 

29 



2165 


5 5 


3230 

P 


9 16 

5625 

14 28 


0173 


44 


0650 


1 65 


1378 


3 5 

7 3? 

2188 


5 55 


3248 


8 25 


5709 

14 5 


0177 


45 


0669 


1 7 


1405 

28 



2205 


56 


3268 


83 

37 M 

5781 

14 68 


0180 

77 



0670 

51 



1406 


3 57 


2210 

2 


31 M 

3281 


833 


5906 

150 


0181 


46 


0689 


1 75 


1417 


3 6 


2244 


57 


3307 


84 

,9 K 

5938 

1508 


0189 


48 


0700 

50 



1440 

27 



2264 


5 75 


3320 

O 


39 M 

6094 

1547 


0197 


5 


0709 


1 8 


1457 


3 7 


2280 

1 



3346 


8 5 


6102 

155 


0200 

76 



0728 


1 85 


1470 

26 



2283 


58 


3386 


86 


6250 

1587 


0210 

75 



0730 

49 



1476 


3 75 


2323 


59 


3390 

R 



6299 

160 


0217 


55 


0748 


1 9 


1495 

25 



2340 

A 



34 25 


8 7 

41 M 

6406 

16 27 


0225 

74 



0760 

48 



1496 


38 

,S /64 

2344 


5 95 

" 3? 

3438 


8 73 


6496 

16 5 


0236 


6 


0768 


1 95 


1520 

24 



2362 


6 0 


3445 


8 75 

3, /32 

6562 

1666 


0240 

73 


5 m 

0781 


1 98 


1535 


3 9 


2380 

B 



3465 


88 


6693 

17.0 


0250 

72 



0785 

47 



1540 

23 



2402 


6 1 


3480 

S 


43 M 

6719 

1706 


0256 


65 


0787 


20 

5 37 

1562 


3 96 


2420 

C 



3504 


8 9 

"/,• 

6875 

1746 


0260 

71 



0807 


2 05 


1570 

22 



2441 


62 


3543 


90 


6890 

175 


0276 


7 


0810 

46 



1575 


4 0 


2460 

D 



3580 

T 


45 W 

7031 

1785 


0280 

70 



0820 

45 



1590 

21 



2461 


6 25 


3583 


9 1 


7087 

180 


0292 

69 



0827 


2 1 


1610 

20 



2480 


63 

33 W 

.3594 


9 12 

33 32 

7188 

1825 


0295 


75 


0846 


2 15 


1614 


4 1 

V 4 

2500 

E 

6 35 


3622 


92 


7283 

18 5 


0310 

68 



0860 

44 



1654 


4 2 


2520 


6 4 


3642 


9 25 

47 M 

7344 

18 65 

Vw 

0312 


79 


0866 


22 


1660 

19 



2559 


65 


3661 


93 


7480 

190 


0315 


8 


0886 


2 25 


1673 


4 25 


2570 

F 



3680 

U 


3 4 

7500 

19 05 


0320 

67 



0890 

43 



1693 


4 3 


2598 


66 


3701 


94 

49 M 

7656 

19 44 


0330 

66 



0906 


2 3 


1695 

18 



2610 

G 



3740 


95 


7677 

195 


0335 


85 


0925 


2 35 

11 W 

1719 


4 36 


2638 


6 7 

3 « 

3750 


9 52 

«/ 3? 

7812 

1984 


0350 

65 



0935 

42 



1730 

17 


17 M 

2656 


6 74 


3770 

V 



7874 

200 


0354 


9 

3 3? 

0938 


2 38 


1732 


4 4 


2657 


6 75 


3780 


96 

51 W 

7969 

2024 


0360 

64 



0945 


24 


1770 

16 



2660 

H 



3819 


97 


8071 

205 


0370 

63 



0960 

41 



1772 


4 5 


2677 


68 


3839 


9 75 

,3 /ie 
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MOTORCYCLE 
REPAIR MANUAL 1981 

CHILTON’S MOTORCYCLE REPAIR MANUAL is the only authoritative motorcycle 
service manual, combining service procedures and specifications for today's 
popular bikes with Chilton s more than 50 years of automotive experience. It has 
been designed for maximum ease of use by experienced mechanics as well as 
do-it-yourselfers, with detailed information on basic concepts and procedures. 

THE GENERAL INFORMATION section contains all the basic information 
necessary for maintenance and day-to-day care. Tips on lubrication, cable and 
chain care and adjustments and other chassis and engine maintenance items are 
applicable to all bikes, along with carburetor theory and tune-up tips. 

A detailed TROUBLESHOOTING section helps find and correct almost any 
problem with a minimum of time, expense and effort. Exceptions to standard 
troubleshooting procedures and special components are covered in individual 
motorcycle sections. 

Individual MOTORCYCLE REPAIR SECTIONS cover all 
motorcycle operating systems: 

■ Specifications ■ Routine Maintenance ■ Tune-Up ■ Engine ■ Transmission 

■ Lubrication System ■ Fuel System ■ Electrical System ■ Chassis 

Thousands of illustrations, charts and exploded views will save you 
time and money servicing these popular motorcycles: 

HARLEY-DAVIDSON 
Singles 1974-76 
V-Twins 1959-76 

HONDA 

Four-Stroke Singles 1968-76 
125-200 Twins 1969-77 
350-360 Twins 1968-77 
450-500 Twins 1966-77 
Hawk 1978-81 
750/900 Fours 1969-81 
3504>50 Fours 1972-81 

KAWASAKI 
Singles 1969-75 
Triples 1969-79 
KZ 650-750 1976-81 
KZ 900/1000 1973-81 


SUZUKI 

Singles & Twins 1970-76 
Triples 1972-77 
GS 750/850 1977-81 

TRIUMPH 

All Models 1967-74 

YAMAHA 

Street 2-Strokes 1967-78 
XS 360/400 1976-81 
650 1970-81 
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